This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


(ii^@ig@§Eiyigpi!IJi@ 


r^iiBj^A^ie^ir 


OF 


Cooper  Medical  College 


Date 


LANE  MEDICAL  LIBRARY 
STANFORD  UNIVERSITY 
MEDICAL  CENTER 
STANFORD.  CALIF.  94305 


.^ 


A   SYSTEM   OF   MEDICINE 


.:^vy^°- 


SYSTEM   OF   MEDICINE 


BY   MANY   WRITERS 


EDITED  BY 


THOMAS  CLIFFORD   ALLBUTT 

H.A.,  M.D.,  LL.D.,  F.R.C.P.,  F.R.S.,  F.L.S.,  F.8.A. 

BB0IU8   PROmSOIl   OP   PHTSIO    IN   TUK    UNITXR8ITY   OP   CAMBBIDOB, 

PILLOW  or  QOXVILLB  AKO  0AID8  OOLLK6B 


VOLUME  IV 


THE   MACMILLAN   COMPANY 

LONDON:  MACMILIAN  &  CO.,  Ltd. 

1898 

3 

All  righti  reserved 


•        ••••••       •       •• !  t  •!    •• 


Set  up  and  electrotyped  August,  1897. 
1898. 


Reprinted  September, 


Berwick  k  Smith.  Norwood.  Umm.,  U.S.A 


A42I 
V.4 

1  e'^^ 


PREFACE 

Some  of  our  readers  have  complained  of  the  unsystematic  use 
of  names  and  titles  in  our  articles.  The  complaint  is  well 
foimded;  my  reply  is  that  I  have  made  convenience  my  sole 
guide  in  this  respect,  and  this  reply  I  conceive  to  be  satisfactory. 

As  I  said  in  my  Introduction,  medical  nomenclature  is  so 
backward,  and  for  some  time  to  come  must  be  so  backwcird, 
that  it  would  be  worse  than  useless  to  present  our  names  imder 
any  pretence  of  system. 

In  the  preparation  of  this  volume  I  have  had  the  advantage, 
as  hitherto,  of  Dr.  Rolleston's  valuable  assistance.  I  have  also 
to  thank  Dr.  Saundby  for  kindly  revising  the  article  on  "  Diabetes 
Insipidus,"  by  my  late  friend  Dr.  Ealfe,  who  passed  away  in  the 
prime  of  life  soon  after  he  had  placed  his  manuscript  in  my  hands. 

The  remainder  of  the  work  is  in  an  advanced  state,  and  will 
be  published  with  as  little  delay  as  possible. 

THE  EDITOR. 
Cambridos,  June  1897. 
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Page  xiiL,  line  2,  Jvr  "  Westminster  **  read  "  West  London." 
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GENERAL  DISEASES  OF  OBSCURE  CAUSATION 


ACUTE  RHEUMATISM,  OR  RHEUMATIC  FEVER 

Acute  Rheumatism,  or  Rheumatic  Fever,  is  a  disease  more  easily  described 
than  defined.  No  line  of  separation  can  be  drawn  between  the  cases 
classified  as  subacute  and  acute ;  and  in  this  article  acute  rheumatism  will 
be  considered  as  equivalent  to  a  synovitis  accompanied  by  pyrexia,  and 
generally  multiple. 

Under  the  name  rheumatism  is  included  a  vast  medley  of  pathological 
conditions  having  little  or  no  connection  with,  each  other,  except  in  the 
presence  of  pain  in  the  muscles  or  about  the  joints.  The  word,  at  first 
explanatory  of  the  pathology  of  the  morbid  condition  (the  pain  being 
at^buted  to  rheum  ^  flowing  down  from  the  brain  and  settling  in  the 
affected  part),  has  now  become  a  convenient  term  for  embracing  myalgic, 
neurotic,  and  arthritic  pain  dependent  on  very  various  causes  of  whose 
nature  we  are  often  ignorant.*  The  inclusion  of  three  very  distinct 
affections — gout,  osteoarthritis,  and  gonorrhoeal  rheumatism — under  the 
head  of  acute  rheumatism  vitiates  to  a  great  extent  all  the  statistics  of 
the  disease  given  by  the  older  writers. 

Sydenham  separated  acute  rheumatism  from  gout  (71),  giving  an  ex- 
cellent clinical  description  of  the  disease,  and  remarking  that  "  it  is  com- 
monest in  autumn,  chiefly  attacking  the  young  and  vigorous  ";  he  goes  on 
to  say  that  it  very  rarely  kills  the  patient.  The  mortality  during  an 
acute  attack  is  very  small,  and  of  those  who  die  in  the  course  of  the 
attack,  death,  excepting  in  cases  of  hyperpyrexia,  is  almost  invariably  due 
to  secondary  lesions,  such  as  peri-  or  endocarditis  or,  more  rarely,  pneumonia 
or  pleurisy.  I  say  almost  invariably,  for  in  very  rare  instances  death 
occurs  suddenly  without  hyperpyrexia  or  any  discoverable  injury  to 
the  lungs  or  heart  One  such  case  I  have  seen  myself.  A  girl  aged 
nineteen,  a  nursemaid,  was  taken  ill  on  May  25th,  1870,  with  pain  in  the 
right  foot,  followed  by  pain  in  the  legs  and  hands ;  the  joints  were  swollen 
and  very  painful.  She  was  admitted  to  St.  Bartholomew's  Hospital 
on  June  1st.     She  was  fairly  well  nourished;  besides  pain  in  her  limbs 

^  Jejuna,  vigila,  caleas  dape,  tuque  labora, 
Iiispira  calidum,  modicum  bibe,  comprime  flatum, 
Haec  bene  tu  serva  si  vis  depellere  rheunia. 
Si  fluat  ad  pectus  dicatur  rheuma  catarrhus  ; 
Si  ad  fauces,  bronchus  ;  si  ad  nares,  esto  coryza. 

Schola  Salemitana,  cap.  Ixzzii. 
*  Ballonins  is  credited  with  being  the  first  to  use  the  word  rheumatismal  in  its  present 
■ense.     De  rheumatiamo  et  pUwrUide^  1642. 
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she  complained  of  some  discomfort  at  the  epigastrium ;  her  tongue  was 
coated,  appetite  gone,  bowels  costive;  there  was  some  vomiting;  the 
urine  was  high  -  coloured,  alkaline,  free  from  albumin ;  skin  moist ; 
left  knee  much  swollen.  States  that  she  has  had  very  little  sleep ; 
pulse  108,  good  volume,  heart  sounds  natural,  respiration  normal, 
temperature  99*5°.  During  the  afternoon  of  the  day  of  admission  she 
was  very  restless,  and  complained  of  increasing  pain  at  the  epigastrium 
and  in  the  prsecordial  region.  At  9.30  P.M.  she  suddenly  became  very 
pale,  sick  and  pulseless,  with  pupils  widely  dilated,  and  died  at  10.15 
P.M.^  Nothing  abnormal  was  found  in  any  organ  except  very  slight 
beading  along  the  margin  of  the  mitral  valve.  Senator  ^  speaks  of 
sudden  death  occurring  in  "paroxysms  of  palpitation  and  oppression" 
not  dependent  on  cardiac  complications. 

Prevalence. — Taking  the  statistics  of  the  British  Army,  which  con- 
sists for  the  most  part  of  men  at  the  period  of  life  most  subject  to  acute 
rheumatism,  I  find  that  the  deaths  ascribed  to  rheumatic  fever  in  the 
years  1889-91  amounted  to  twenty-seven;  that  is  to  say,  101  in  every 
25,000.  In  the  Native  Army  of  India  the  death-rate  is  still  lower,  being 
0*51  in  every  25,000.  Among  our  general  population  the  Registrar- 
GeneraFs  returns  for  the  five  years  1881-85  give  ninety-seven  per  million 
living  as  the  death-rate  from  this  disease ;  in  the  five  succeeding  years 
(1886-91)  the  rate  had  fallen  to  eighty-nine  per  million  living.  The 
mortality  from  the  disease,  as  given  in  the  Registrar-Generars  returns, 
is  therefore  no  measure  of  its  frequency,  nor  of  the  injury  inflicted  by 
it;  a  very  large  proportion  of  the  deaths  attributed  to  heart  disease 
being  due  to  lesions  caused  by  acute  rheumatism.  Rheumatic  fever  is 
a  ubiquitous  disease,  and  is  met  with  from  arctic  to  torrid  zones ;  but 
it  is  more  frequent  in  subtropical  and  temperate  climes.  No  race  of  men 
is  exempt,  although  Europeans  in  the  subtropical  and  warmer  temperate 
regions  appear  to  suffer  more  frequently  than  the  natives. 

Mortality. — The  actual  mortality  caused  directly  by  rheumatic  fever 
varies  but  little  in  the  returns  I  have  been  able  to  consult.  I  find  that 
in  our  own  Registrar -General's  returns  the  average  number  of  deaths 
ascribed  to  rheumatic  fever  and  rheumatism  of  the  heart  for  the  six  years 
1887-92  is  4*07  per  thousand  of  deaths.  In  Scotland  from  the  returns 
of  mortality  in  the  eight  principal  towns  for  the  last  seven  years  I  find 
it  4-97.  In  Ireland  it  is  2-30,^  in  Paris  4*29,*  in  New  South  Wales 
3-23,5  in  Queensland  302,«  in  New  York  City  and  Brooklyn  3*48  ^  per 
thousand  of  deaths  from  all  causes. 

^  See  also  a  somewhat  similar  case  of  Dr.  Goodhart's  (41). 

'  Seuator  (67)  refers  also  to  Rathery's  case  6'J;,  but  on  turning  to  his  reference  I  find  it 
was  a  caae  of  a  girl  aged  three,  who  was  seized  with  dyspnoea  and  became  cyanosed,  and 
died  ten  hours  later.  Post-mortem,  pleurisy  and  collapse  of  lung  were  found,  and  ante- 
mortem  clot  in  the  right  ventricle. 

^  Average  for  8  years. 

*       ,,         „  8  for  rheumatism,  rheumatic  fever  not  being  separated. 

'       ..        ..5    ,. 
i»  it  **     II 
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Etiology  and  geogrraphieal  distribution  of  rheumatic  fever. — ^In 

our  present  ignorance  of  the  immediate  causes  of  the  disease,  it  appears 
to  be  useless  to  discuss  at  any  length  the  various  hypotheses  which 
have  ascribed  it  to  the  presence  in  the  blood  or  tissues  of  an  undue 
amount  of  some  of  the  products  of  chemical  change  in  our  bodies,  or 
to  the  formation  of  chemical  compounds,  not  usually  present,  under  the 
influence  of  fatigue,  chill,  or  some  other  unfavourable  condition.  The 
advocates  of  what  has  been  termed  the  nervous  origin  of  rheumatic  fever 
have  not  explained  in  what  way  the  central  nervous  system  becomes 
affected ;  for  it  is  indubitable  thtit  many  cases  occur  without  any  dis- 
coverable irritation  of  the  peripheral  nerves.  Although  no  satisfactory 
evidence  has  as  yet  been  procured  of  the  constant  presence  of  any  single 
specific  micro-organism,  yet  in  not  a  few  of  its  features  the  whole  course 
of  rheumatic  fever  resembles  an  infective  disease  ;  moreover  the  curves  of 
its  mortality  statistics  in  this  country  approximate  very  closely  to  those 
of  pyaemia,  puerperal  fever,  and  erysipelas,  diseases  which  are  certainly 
associated  with  specific  micro-organisms.  The  undoubted  connection  of 
ulcerative  endocarditis — which  until  recent  years  was  not  recognised  as 
distinct  from  simple  rheumatic  disease  of  the  valves  of  the  heart — with 
pyaemia  and  puerperal  fever  throws  some  doubt  on  the  correctness  of  the 
curves  given  by  Longstaff  from  statistics  which  began  nearly  forty 
years  ago. 

The  similarity  which  acute  rheumatism  bears  in  many  of  its  features  to 
gout  led  to  the  chemical  theory  of  its  i)roduction ;  a  theory  supported  by 
many  observers  in  this  country.  Prout  is  said  by  Fuller  to  have  been  the 
first  to  throw  out  the  suggestion  that  it  is  due  to  lactic  acid  ;  and  this 
view,  further  amplified  by  Todd,  was  accepted  by  Fuller  as  the  most  prob- 
able of  all  the  theories  up  to  that  time  propounded.  The  experiments 
of  Richardson  were  discredited  by  the  more  extended  ones  of  Eayher ; 
and  the  observations  of  Foster  and  of  Kulz  on  the  occurrenee  of 
articular  pain  and  swelling  in  diabetics  under  treatment  by  lactic  acid 
have  not  been  confirmed  by  later  experience.  Dr.  Latham  in  his 
Croonian  Lectures  considered  the  exciting  cause  of  rheumatism  to  be 
the  presence  of  lactic  acid  together  with  uric  acid,  the  latter  acting 
as  an  irritant  to  the  nervous  centres  and  to  the  subsidiary  ganglia  in 
connection  with  them;  and  Haig  (44)  suggests  that  any  cause  pro- 
ducing pyrexia  may  determine  the  precipitation  of  uric  acid  in  the 
joints,  and  thus  give  rise  to  the  arthritic  symptoms.  It  is  difficult 
to  believe  that  uric  acid  can  give  rise  in  our  bodies  to  such  very 
different  pathological  conditions  as  those  met  with  in  gout  and  acute 
rheumatism :  the  similarity  is  superficial  whilst  the  whole  pathological 
and  clinical  coiu^e  is  different.  If  the  evidence  in  favour  of  the  chemical 
theory  of  acute  rheumatism  be  unsatisfactory,  the  same  may  be  said  of 
the  nervous  theory  first  suggested  by  Dr.  J.  K.  Mitchell  sixty  years 
ago,  and  advocated  by  Canstatt,  Day,  and  others;  for  neither  the 
nutritional  lesions  which  occur  in  and  about  the  articulations  in  connec- 
tion with  spinal  degenerative  changes,  nor  those  which  follow  injury 
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to  or  division  of  the  nerves  supplying  the  joints,  resemble  the  conditions 
met  with  in  acute  rheumatism  (8). 

The  curves  formed  by  the  statistics  not  only  of  the  mortality  of 
acute  rheumatism,  but  also  of  its  occurrence,  are  very  similar  to  those 
of  the  infective  diseases.  I  have  already  stated  that  the  mortality  curve 
given  by  Longstaff  is  not  to  be  relied  upon,  as  deaths  from  ulcerative 
endocarditis  are  included  in  it.  Babes  has  drawn  attention  to  what 
he  calls  *' bacterial  associations";  and  has  made  the  rather  alarming 
observation  that  "among  350  hospital  patients  with  non- infectious 
diseases  I  could  hardly  find  fifty  who  did  not  sufi^er  from  bacterial  associa- 
tions, and  a  great  part  of  the  patients  with  non-infectious  diseases  died  in 
consequence  of  these  bacterial  associations."  The  fact  that  a  considerable 
number  of  the  deaths  from  ulcerative  endocarditis  occur  in  persons  who 
have  suflfered  from  valvular  disease  of  rheumatic  origin  leads  one  to  think 
that  there  may  be  more  truth  in  Babes'  statement  than  one  is  willing  to 
believe. 

Many  observers  have  found  micro-organisms  in  acute  rheumatism,  but 
in  most  instances  they  have  been  staphylococci,  streptococci,  or  other 
organisms  belonging  to  the  septic  or  putrefactive  class  (56).^  If  the  state- 
ment of  Babes  be  correct,  that  "there  are  months  in  which  all  deaths 
in  hospital  show  association  with  streptococci  or  with  staphylococcus 
aureus/'  these  organisms  would  naturally  be  found  in  the  non-fatal  cases 
as  well. 

Garrod  (37)  has  constructed  charts,  from  the  statistics  of  Lange  in 
Copenhagen  and  Gabbett  in  London,  showing  the  curves  during  a  series 
of  years  yielded  by  first  attacks  of  rheumatic  fever;  atmospheric  and 
climiitic  causes  may  influence  these  curves,  but  no  satisfactory  evidence  has 
yet  proved  any  connection  between  rainfall,  low  temperature,  or  sudden 
changes  in  this  or  other  atmospheric  conditions,  and  the  prevalence  of 
the  disease.  Hirsch,  from  the  absence  of  any  constant  meteorological 
influences,  and  the  remarkable  fluctuations  in  the  prevalence  of  the  disease 
at  the  several  points  which  have  been  carefully  watched,  considers  that 
"  rheumatic  fever  now  seems  to  have  an  assured  place  among  the  acute 
infective  diseases."  In  the  Milroy  Lectures  of  1895,  Dr.  Newsholme 
has  brought  forward  a  large  amount  of  statistical  evidence  to  support  the 
theory  that  acute  rheumatism  is  one  of  the  infectious  diseases.  He 
showed  that  the  rates  both  of  the  mortality  and  of  the  frequency  of 
the  disease  fluctuate  in  a  manner  very  similar  to  those  of  such  infectious 
diseases  as  scarlatina  and  erysipelas. 

Very  interesting  observations  have  been  made  on  the  frequency  with 
which  rheumatic  fever  occiu^  in  particular  houses,  which  tend  to  support 
the  infectious  theory  of  the  disease.  Dr.  Friedlander  *  of  Leipzig  saw 
twelve  cases  from  the  same  house  in  three  years ;  and  during  another 
three   years  met  with   eighteen  cases  from   two  houses.     Edlefsen,  at 

^  Dr.  Mantle  describes  a  bacillus  as  present  in  the  eflfiision  in  the  joints  and  in  the  blood* 
His  observations  have  not  been  confirmed. 

*  Quoted  by  Dr.  Newsholme  in  the  Milroy  Lectures,  1895. 
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Kiel,  reports  that  of  728  cases  of  rheumatic  fever  occurring  in  492  houses, 
he  met  with 

2  cases  in  one  house  100  times. 

3  n  )i  27       „ 

4  n  >»  ^       » 

5  »>         »  s     )f 

"  »»  »  1       >» 

•  »  «  1       » 

Drs.  Fiessinger,  Mantle,  and  Dalton  have  also  recorded  the  occurrence 
of  groups  of  cases  arising  within  short  periods  in  the  same  house. 

The  British  Army,  consisting  of  young  men  at  a  time  of  life  prone  to 
the  disease,  and  placed  under  similar  conditions  as  to  hygiene,  food,  and 
work  under  very  various  meteorological  conditions,  aflbrds  excellent 
material  for  comparison.  I  have  abstracted  {vide  Appendix  I.)  the 
retiu-ns  of  rheumatic  fever  from  the  different  stations  during  the  last  ten 
years  to  see  if  climatic  conditions  appeared  to  have  any  connection  with 
the  prevalence  of  the  disease.  I  have  also  collected  (ykh  Appendix  II.) 
the  official  returns  from  our  colonial  dependencies  showing  the  ratios 
which  admissions  to  hospital  for  rheumatic  fever  bear  to  admissions  from 
all  causes.  An  examination  of  both  the  military  and  colonial  returns 
bears  out  the  accepted  view  that  rheumatic  fever  is  comparatively  rare  in 
tropical  countries  ;  whilst  its  distribution  in  the  subtropical  and  temperate 
zones  is  very  capricious,  and  in  no  way  dependent  on  the  mean  temj^era- 
ture  of  the  locality.  Its  prevalence  at  Mauritius,  which  is  just  within 
the  tropics,  appears  as  an  exception ;  but  it  must  be  remembered  that  the 
numbers  of  our  troops  there  are  small,  and  that  the  proportion  of  the 
rheumatic  fever  cases  in  the  civil  hospitals  is  not  equally  high. 

That  rocto/  differences  have  some  bearing  on  the  question  is  shown  by 
the  fact  that  whilst  the  average  number  of  attacks  per  thousand  among 
our  British  troops  in  India  is  larger  than  amongst  the  same  troops  when 
quartered  in  Scotland  and  Ireland,  the  ratio  given  by  our  Native  Indian 
Army  is  the  lowest  of  all. 

That  chill  is  probably  the  most  important  factor  in  determining  an 
attack  of  rheumatic  fever  is  not  only  borne  out  by  general  experience, 
but  to  a  certain  extent  by  the  geographical  distribution  of  the  disease. 
G)ntrary  to  what  is  usually  believed,  high  and  dry  lands,  where  the 
temperature  varies  between  wide  limits  in  the  twenty-four  hours,  appear 
to  be  particularly  conducive  to  rheumatic  fever.  Thus  we  find  it  of  com- 
paratively frequent  occurrence  in  Egypt,  the  Cape,  Central  Arabia,  and 
the  high  elevated  plateaus  of  Bavaria  and  Mexico  (46) ;  whilst  in  lower 
and  moister  localities,  of  a  more  even  but  equally  high  temperature,  it  is 
infrequent.  The  great  fall  of  temperature  which  occurs  during  some 
months  of  the  year  after  sunset  at  our  Mediterranean  stations  may 
account  for  the  high  averages  yielded  by  them  in  our  military  statistics ; 
but  it  must  also  be  borne  in  mind  that  Malta  ^  fever  \yide  vol,  ii.  p. 

*  Dr.  Dalton  refers  to  the  frequency  of  the  tiisease  at  Malta,  as  possibly  strengthening  liia 
view  that  it  may  be  caused  by  feecal  and  sewer  emanations  (18). 
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463]  is  accompanied  by.  severe  arthritic  pains;  hence  cases  not  truly 
rheumatic  may  be  included  in  the  statistics  and  raise  the  average.  Un- 
fortunately the  military  returns  during  the  Crimean  War  do  not  afford 
data  for  comparing  the  proportion  of  cases  of  rheumatic  fever  Avith  those  of 
rheumatism.  Our  troops  in  the  Crimean  War  were  exposed  to  damp  and 
great  cold  as  well  as  fatigue.  The  only  information  I  find  bearing  on 
this  point  is  the  statement  by  Dr.  Lyons  :  "  Rheumatic  pericarditis  seems 
to  have  been  very  rare  during  our  army's  occupation  in  the  Crimea,  not- 
withstanding the  rigour  of  the  climate." 

The  influence  of  fatigue  and  exposure  in  a  dry  and  otherwise  salu- 
brious climate  is  shown  very  prominently  by  the  military  returns  during 
the  Egyptian  and  Cape  Wars.  In  Eg}-pt,  during  the  years  that  our 
troops  were  on  active  service  in  the  field,  the  average  number  of  admissions 
for  rheumatic  fever  reached  the  high  ratio  of  29*68  per  1000  men;  and 
in  the  Cape  during  the  years  of  the  Kaffir  War  an  increase  of  over  5  per 
cent  in  the  cases  of  rheumatic  fever  was  seen. 

The  United  Kingdom,  and  England  in  particular,  is  regarded  by  many 
writers,  especially  on  the  Continent,  as  pre-eminently  the  country  of  acute 
rheumatism.  It  is  almost  impossible  to  form  any  opinion  as  to  the  fre- 
quency of  its  occurrence  in  the  United  Kingdom.  I  have  arranged  in  the 
Appendices  V.  and  VI.  all  the  returns  that  I  have  obtained  from  the  metro- 
politan and  provincial  hospitals.  The  returns  are  very  imperfect,  and  of  less 
value  than  I  had  hoped ;  whether  as  indicating  the  proportion  rheumatic 
fever  bears  to  other  diseases,  or  as  showing  the  effect  of  position,  climate, 
nature  of  the  soil,  or  character  of  the  population  on  th^  occurrence  of  the 
disease.  How  little  reliance  can  be  placed  on  these  returns  as  giving 
information  regarding  the  frequency  of  the  disease  in  different  localities 
may  be  seen  from  the  returns  of  hospitals  in  the  same  town,  which  differ 
widely  in  the  proportionate  numl)er  of  cases  to  the  sum  total  of  the 
medical  cases  treated :  for  instance,  there  is  a  diflerenco  of  2*40  per  cent 
between  the  returns  of  the  Royal  Infirmary  and  the  Royal  Southern 
Hospital,  Liverpool ;  and  a  still  greater  difference  between  the  returns 
of  the  Salford  Royal  Hospital  and  the  Manchester  Royal  Infirmary. 

The  population  of  our  large  manufacturing  centres  appears  to  suffer 
more  than  that  of  our  rural  districts ;  but  this  may  be  due  to  the  larger 
proportion  of  cases  in  country  districts  treated  in  their  own  homes. 
The  returns  from  the  East.  Coast  are  lower  than  those  from  the  West ;  but 
with  the  exception  of  Newcastle  there  are  no  returns  from  large  towns, 
such  as  Hull  and  Hartlepool.  The  prevalence  of  the  disease  in  the  Isle 
of  Man  and  Whitehaven  is  remarkable. 

Scotland  suffers-  less  than  England,  corroborating  the  evidence  given 
by  the  military  returns ;  and  there  is  no  proof  that  the  disease  is  h^ss  fre- 
quent, as  has  been  stated,  in  Cornwall,^  Guernsey,  and  the  Isle  of  Wight 
than  in  many  other  parts  of  the  United  Kingdom  of  equal  size.     Senator 

'  I  find  that  in  the  ten  years  1882-91,  235  deaths  in  ConiwaU  are  ascril^ed  to  rheumatic 
fever  and  rheumatism  of  the  heart ;  and  a  corresjxmdent  who  practises  at  Redruth  says : 
"  Cases  of  acute  rheumatism  are  not  infrequent  in  my  o>mi  practice." 
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quotes  London  as  having  the  highest  percentage  of  any  European  city ; 
and  gives  its  average  as  11  "5  per  cent  of  the  sum  total  of  disease. 
This  average  very  greatly  exceeds  that  now  found  in  the  statistics  of  the 
London  hospitals ;  and  I  find  that  an  examination  of  the  cases  treated  in 
the  clinics  of  the  physicians  of  the  Charity  Hospital,  Berlin,  during  the 
years  1889-94  give  very  much  the  same  percentage  of  cases  of  rheumatic 
fever  (4*87)  as  those  yielded  by  the  medical  statistics  of  St  Bartholomew's 
Hospital.  Rheumatic  fever,  as  Hirsch  has  remarked,  is  "ubiquitous, 
and  is  more  evenly  spread  over  the  world  than  is  ordinarily  stated." 

Influence  of  seasons  (37). — That  seasonal  changes  play  some  part  in  the 
prevalence  of  rheumatic  fever  is  undoubted.  All  the  collected  statistics 
show  fluctuations  in  the  cui'ves  of  its  frequency  during  the  various 
months  of  the  year,  which  appear  fairly  constant  in  the  localities  where 
the  statistics  are  compiled,  but  present  great  discrepancies  when  compared 
with  those  drawn  up  in  other  places.  Dr.  Newsholme  attributes  the 
prevalence  of  rheumatic  fever  at  different  times  to  the  influence  of  ground 
water.  He  considers  that  low  ground  water  is  an  indication  of  certain 
conditions  of  dryness  and  temperature  of  the  subsoil  favourable  to  the 
growth  of  the  telluric  contagium  of  rheumatic  fever ;  whilst  admitting 
that  low  ground  water  unassociated  with  the  other  necessary  conditions 
may  not  be  productive  of  rheumatic  fever,  he  contends  that  we  never 
find  excess  or  prevalence  of  rheumatic  fever  with  a  high  level  of  ground 
water.  Somewhat  similar  conclusions  have  been  arrived  at  by  Dr.  L. 
Weber.  In  London  the  old  and  widespread  belief  that  the  disease  is 
most  common  in  the  autumn  appears  well  foimded. 

Dr.  Gabbett  tabulated  2000  cases  of  rheumatic  fever,  admitted  to 
the  London  Hospital  duiing  the  nine  years  1873-81,  according  to  the 
months ;  and  I  have  arranged  his  figures  in  the  fonn  of  a  chart  for  com- 
parison with  that  drawn  up  by  Mr.  L.  C.  P.  Phillips  of  1998  cases  at 
St.  Bartholomew's  Hospital  during  the  twelve  years  1882-93. 

It  will  be  seen  that  in  each  series  the  curve  made  by  the  numbers  of 
first  attacks  is  identical  with  that  made  by  the  whole  number  of  patients. 
It  will  also  be  noted  that  the  curves  made  by  Dr.  Gabbett's  figures  are 
almost  identical  with  those  at  St.  Bartholomew's  Hospital  during  a  period 
subsequent  to  the  nine  years  tabulated  by  Dr.  Gabbett ;  the  only  differ- 
ence is  that  at  the  London  Hospital  the  maximum  is  reached  in  November, 
whereas  in  Mr.  Phillip's  chart  the  maximum  is  found  in  October :  this 
difference  is  probably  due  to  the  London  Hospital  chart  dealing  with  the 
admissions,  whilst  that  of  St.  Bartholomew's  deals  with  the  onset  of  the 
symptoms. 

The  monthly  curve  of  the  incidence  of  rheumatic  fever  on  the 
metropolitan  population  is  remarkal)ly  similar  to  that  of  enteric  fever. 
In  both  diseases  the  number  of  attacks  falls  during  January,  and  is 
at  its  lowest  during  February,  March,  April,  May,  and  June ;  then 
enteric  fever  begins  to  rise,  and  goes  up  with  a  bound  dui-ing  July  and 
August,  attaining  its  maximum  in  September  and  October,  and  then 
rapidly  sinking.     Rheumatic  fever  does  not  rise  in  numbers  imtil  Later 
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n  the  year,  when  it  leaps  up  and  attains  its  maximum  in  October,  and 
)egins  to  subside  again.      The  constancy  of  these  seasonal   variations 
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Chart  1.— Gases  of  rheumatic  fever  in  London  Hospital  1873-81. 
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Chart  2.— Cases  of  rhouraatic  fever  in  St.  Bartholomew's  Hospital  1882-03. 

lends  probability  to  the  infective  theory  of  rheumatic  fever,  and  supports 
the  view  that  its  immediate  cause  is  a  micro-organism  capable  of  multipl*. 
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cation  in  a  suitable  nidus  outside  our  bodies.  The  constancy  of  the 
seasonal  curve  seems  to  be  opposed  to  the  theory  advanced  by  Dr. 
Newsholme  of  a  connection  between  the  prevalence  of  rheumatic  fever 
and  a  low  level  of  ground  water.  I  cannot  think  that  London,  where 
the  bulk  of  the  rain  that  falls  runs  off  on  the  8iu*face,  and  where  the  subsoil 
is  drained  by  railway  tunnels  and  cuttings  and  sewers,  can  have  any  great 
variations  in  the  level  of  the  ground  water ;  or  that  for  twenty-one  years 
it  should  vary  so  uniformly. 
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Chart  8. — Incidence  of  enteric  fever  in  London  for  twehe  mouths. 


Sex  (37). — It  is  generally  stated  that  acute  rheumatism  is  more  preva- 
lent in  men  than  in  women,  OAving  to  their  greater  liability  to  exposure 
in  the  course  of  their  work.  This  explanation  of  the  greater  frequency  of 
the  disease  in  men,  if  it  exists,  cannot  be  maintained.  In  London,  if  not 
elsewhere,  the  disease  is  as  common,  if  not  commoner,  among  indoor 
workers  as  among  those  following  outdoor  employments ;  and  the  figures 
given  above  show  that  it  is  most  prevalent  at  a  season  of  the  year  when 
the  weather  is  not  usually  severe,  and  is  least  prevalent  during  February, 
March,  and  April,  the  three  months  in  which  outdoor  workers  here  are 
exposed  to  great  vicissitudes  of  temperature  and  weather.  The  relative 
frequency  of  the  disease  in  the  sexes  is  an  extremely  difficult  fact  to 
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ascertain;  the  statistics  of  various  writers  diifer  very  widely.  At  St 
Bartholomew's,  and  at  most  of  the  other  metropolitan  hospitals  whose 
figures  I  have  gone  through,  the  numbers  of  the  two  sexes  are  nearly  the 
same,  the  excess  being  slightly  on  the  side  of  the  men  ;  and  it  must  be 
remembered  that  in  most  hospitals  the  medical  beds  for  men  exceed  in 
number  those  for  women.  Women  are  particularly  liable  to  the  disease 
when  exhausted  by  parturition  and  prolonged  lactation ;  but  the  numbers 
given  in  the  older  statistics  must  be  received  with  caution,  as  many  cases 
of  puerperal  septicaemia  or  pyaemia  are  included,  and  a  considerable 
fraction  of  the  alleged  acute  rheumatic  attacks  are  not  true  rheumatic 
fever,  but  the  acute  stage  of  chronic  osteoarthritis. 

Age. — In  considering  the  influence  of  age  on  the  disease  first  attacks 
only  should  be  regarded ;  for  the  tendency  of  rheumatic  patients  to 
frequent  attacks  at  short  intervals  falsities  any  deductions  which  can 
be  made  from  the  general  statistics  of  the  disease.  Acute  rheumatism 
is  essentially  a  disease  of  adolescence  and  early  man  and  womanhood. 
Of  253  instances  of  first  attacks  of  which  I  have  records — 

16  were  under  10  years  of  age          =    6*32  per  cent 

100  between  10  and  20  years  of  age  =  39*52  ,, 

=  33-59  „ 

=  18-57  „ 

=    0-79  „ 

=    0-79  „ 
age  not  known. 

253 

These  figures  show  the  greater  liability  of  youth  and  early  adult  life. 

Still  no  period  of  life  is  exempt ;  the  disease  has  been  described  in  a 

baby  of  twenty-three  days,  and  in  another  of  four  weeks  (67) ;  and  a  firat 

^-      attack  from  which  a  perfect  recovery  was  made  is  reported  in  a  man 

over  eighty  (15). 

Heredity, — That  some  families  are  predisposed  to  the  disease  is  shown 
by  the  frequency  with  which  we  see  several  children  in  the  same  family 
affected  sooner  or  later  by  it.  Dr.  Cheadle  is  of  opinion  that  the 
tendency  to  rheumatism  is  transmitted  as  strongly  as  the  tendency  to 
gout;  and  that  hereditary  predisposition  is  found  in  20  per  cent  of 
rheumatic  children.  Dr.  L.  Weber  (77)  uses  the  recurrence  of  rheumatic 
fever  in  several  members  of  the  same  family  as  an  argument  in  favour  of 
its  being  "a  house  disease,  the  underground  of  houses  in  certain  localities 
being  infiltrated  with  the  virus,  which  will  be  set  free  after  prolonged 
dryness."  The  occurrence  of  rheumatic  fever  in  phthisical  subjects  is 
not  very  uncommon.  I  have  met  with  families  in  whom  there  appeared  to 
be  a  very  strong  proclivity  to  tubercular  disease  and  rheumatic  fever ;  and 
with  one  in  which  nearly  all  the  children  suff*ered  either  from  rheumatic 
fever  or  tubercular  disease  of  the  lungs.  I  have  also  known  several 
instances  of  tubercular  phthisis,  beginning  shortly  after  an  attack  of 
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rheumatic  fever  ^  associated  with  severe  valvular  mischief,  in  which  I 
had  no  doubt  that  the  tubercular  disease  was  really  subsequent  to  the 
attack  of  rheumatism.  Statistics  of  heredity,  where  we  have  to  deal 
with  an  ill-defined  disease,  easily  confounded  with  gout  and  rheumatism, 
appear  to  me  to  have  little  value,  and  those  di*awn  up  from  hos- 
pital patients  to  be  quite  worthless ;  ^  that  the  disease  is  hereditary 
in  the  same  way  as  gout  or  insanity  seems  to  me  to  require  further 
evidence. 

Symptoms. — Tht  onset  of  rheumatic  fever  is  in  most  cases  gradual ;  a 
few  days  of  malaise  accompanied  by  pains  in  the  limbs  and  frequently 
associated  with  slight  sore  throat  is  a  common  mode:  well-marked  rigors  are 
unnsual,  but  chilliness  is  often  complained  of ;  the  temperature  is  raised ; 
appetite  is  lost;  the  tongue  becomes  furred,  often  thickly  coated,  in 
severe  cases  the  tip  and  edges  may  be  red,  but  in  milder  cases  are  pallid 
and  the  whole  organ  flabby.  Pain  usually  begins  in  one  of  the  larger 
joints — the  knee,  hip,  elbow,  ankle  or  shoulder. 

With  the  appearance  of  pain  and  swelling  in  the  joints  the  fever 
increases ;  the  temperature  may  rise  to  103°  F.  or  more,  but  in 
hospital  practice  the  vast  majority  of  patients  when  admitted  have  a 
temperature  varying  between  101°  and  103°  F.  .  The  face  is  flushed; 
the  pulse  becomes  more  frequent ;  thirst  increases,  and  there  is  complete 
anorexia;  constipation  is  usually  present.  The  severity  of  the  pain 
prevents  sleep;  delirium  even  in  severe  cases  is  rare.  The  joint  or 
joints  first  affected  may  remain  the  seat  of  pain  or  recover;  but  by 
the  third  or  fourth  day  from  the  beginning  of  the  illness  pain  and 
swelling  have  commonly  attacked  several  joints  in  succession,  the  pain 
passing  off"  in  one  as  it  increases  in  another :  in  this  way  nearly  all  the 
larger  joints  of  the  extremities  may  be  affected ;  more  rarely  the  sterno- 
clavicular and  intervertebral  joints  also  suffer. 

One  of  the  most  striking  features  of  the  disease  is  the  condition  of 
the  skin.  Notwithstanding  the  pyrexia,  the  skin  does  not  feel  hot  to 
the  touch ;  excepting  in  hyperpyrexia,  it  is  moist  and  perspiring,  and 
in  by  far  the  greater  number  of  cases  the  sweating  is  excessive.  The 
urine  from  the  first  is  high-coloured,  scanty,  of  high  specific  gravity, 
strongly  acid,  and  deposits  on  cooling  a  copious  precipitate  of  urates ; 
not  infrequently  it  contains  crystals  of  uric  acid.  When  the  fever  is  at 
its  height  a  small  quantity  of  albumin  is  often  present  in  it.  The 
duration  of  the  fever  is  variable ;  in  previously  healthy  young  adults, 
provided  they  escape  pericarditis  or  severe  endocarditis,  the  acute 
symptoms,  when  uninfluenced  by  drugs,  frequently  subside  in  eight  or 
nine  days,  and  convalescence  is  established  in  another  ten  days.^ 

Such,  very  briefly,  is  the  clinical  aspect  of  the  onset  and  course  of 

^  Dr.  J.  A.  Austen  (3)  published  four  cases  of  rheumatic  fever  followed  by  lung  disease, 
bnt  it  is  not  clear  that  in  his  cases  the  tubercular  disease  of  the  lung  was  not  in  existence 
before  the  rheumatism. 

*  For  the  relative  frequency  of  rheumatic  fever  in  the  families  of  rheumatic  and  other 
patients,  vii/e  (37 ». 

•  Vide  Sir  William  Gull  and  Dr.  Sutton's  paper  (43). 


rheumatic  fever  of  moderate  seventy,  unaccompanied  by  either  cardiac 
or  pulnionury  compliaitioiis.  It  is  necessary,  howevePj  to  examine  a 
little  more  €loselj  into  its  course  and  the  symptoms  presented. 

Though  the  onset  is  usually  gradual,  it  is  occasionally  quite  sudden.  I 
have  known  it  appear  with  excruciating  pain  coming  on  suddenly  in  a 
joint,  and  inaipacitating  the  sufferer  from  walking  home.  Wlien  rigors 
occur  they  are  often  frequent  and  of  moderate  severity.  Whilst  the 
duration  of  the  fever  in  uncomplicated  and  favourable  cases  may  be  as 
above  stated,  much  more  commonly  it  runs  a  protracted  course,  the  acute 
Bymptoms  sulisiding  and  recnidescing  again  and  again.  The  occuiTence 
of  genuine  rittip,^s  is  also  common  under  any  form  of  treatment ;  among 
my  own  859  cases  127,  or  14*78  per  cent,  had  rekqjses  ^  which  occxuTed 
with  nearly  equal  frequency  in  first  and  second  attacks,  but  were  less 
often  met  with  in  third  or  subsequent  ones.  Age,  under  forty,  appears  to 
have  little  infiucnco  ;  as  in 

34  patieutB  under  10  years  of  age  5  relapsed  =  17'64  per  cent 
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The  average  stay  of  patients  in  hospital  is  a  very  im|>erfect  gnide  to 
the  duration  of  the  disease  ;  a  few  j)rolonged  cases  gi^e^itly  increiise  the 
average  of  the  whole.  I  find  that  for  my  own  cases  the  average  stay  htxs 
been  thirty-two  days,  and  that  neither  age  nor  the  occurrence  of  previous 
attacks  hits  much  effect  in  increasing  or  reducing  the  length  of  their 
itay  in  hf>spital 

The  temjierfdure  rises  rapidly  w^ith  the  joint  pjiins.  Wunderlich 
truly  remarks  that  "in  an  overwhehni rig  majority  of  hospit^d  cases  the 
maximum  temperature  is  reached  either  on  the  day  of  admission  or 
alraoHt  directly  after/'  My  observation  completely  agrees  with  this,  und 
there  can  be  but  little  di^ubt  that  it  is  due  to  the  fatigin3  and  distress 
caused  to  the  sufferers  by  their  removal  to  hospital  ;  49D  had  in  the 
evening  of  the  day  of  admission  a  temperature  k^twecn  101  "^  and  lOS"" 
F.  ;  in  142  the  temperature  was  between  103"  and  104\  and  in  only 
twenty-three  did  it  exceed  104  .  In  the  large  majiirity  of  the  cases  these 
were  the  highest  t^mpenttures  recorded  during  their  iittjick.  The 
temperaturi\  excepting  in  cases  of  hyficrpyrexia,  is  highest  in  the  evening. 
The  advent  of  pericjirditis  or  severe  endocarditis  is  generally,  though  by 
no  melius  invariably^  marked  by  a  rise  in  temperature  ;  and  the  same 
may  be  said  of  pneumonia  or  pleurisy.  When  treated  with  s^dicylates 
the  temperatm^e  of  the  patients  has  seldom  remained  above  the  normal 


*  ThU  avem^  of  relapses  l«  considerably  lower  \hsm  that  given  t»  occurring  in  Guy's 
Bcwpital  in  cwk^  treated  with  salicykliiii  or  its  allieji  (26).  Thi^  may  he  dne  to  my  uot  cod- 
iidaritig  a  nitjnt  recarruaoe  of  pain  without  a  rise  iti  tompcrature  afl  a  relapuseu 
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after  the  fourth  or  fifth  day  in  hospital,  and  in  a  large  number  of  the 
eases  it  sinks  to  normal  in  from  forty-eight  to  seventy-two  hours. 

Sle^dessnesSf  which  is  very  commonly  complained  of,  results  rather 
from  the  severity  of  the  pain  in  the  joints  than  from  mental  excitability ; 
and  as  soon  as  the  pain  is  relieved  complaints  of  want  of  sleep  are  seldom 
made.  Delirium  is  exceptional ;  in  those  who  have  been  guilty  of 
alcoholic  excesses  one  occasionally  meets  with  a  condition  resembling 
delirium  tremens.  In  a  few  cases,  chiefly  among  women,  the  salicylate 
treatment  pushed  too  freely  has  produced  some  slight  wandering  of  mind. 

Joints,  —  The  affected  joints  are  swollen,  the  skin  over  them  has 
a  florid  blush,  and  serous  exudation  takes  place  into  their  cavities, 
into  the  tissues  surrounding  them,  or  into  both.  Even  when  neither 
redness  nor  swelling  is  perceptible,  so  long  as  a  joint  is  in  pain  in- 
creased heat  can  usually  be  perceived  by  the  hand  laid  on  it.  When  in 
pain  the  joints  are  kept  by  the  sufferers  in  characteristic  positions :  the 
knees  slightly  flexed,  the  ankles  extended,  the  elbows  flexed,  the  wrists 
extended,  and  the  fingers  of  the  hand  slightly  turned  towards  the  ulnar 
side  of  the  limb.  One  of  the  most  characteristic  features  of  the  disease 
is  the  migratory  nature  of  the  joint  affection.  The  joint  which  one  day 
is  swollen,  red,  and  acutely  painful  may  be  found  on  the  following  day  free 
from  pain  and  only  a  little  stiffen  movement;  whilst  others,  normal  on  the 
preceding  day,  are  now  the  seat  of  swelling  and  violent  pain.  The  swollen 
tissues  round  the  joint  seldom  pit  on  pressure,  and  desquamation  of  the 
epidermis  does  not  occur,  as  is  so  frequently  the  case  after  acute  gout. 
Opportunities  for  examining  joints  which  at  the  time  of  death  were  the 
seat  of  acute  rheumatic  inflammation  are  so  infrequent  that  we  can  say 
little  as  to  their  pathological  condition.  In  the  larger  joints  remains  of  a 
serous  effusion  and  occasionally  flakes  of  lymph  are  found ;  and  less 
frequently  a  layer  of  lymph  has  been  observed  on  the  synovial  membrane. 
Dr.  Moxon  (26)  found  the  sheath  of  the  extensor  tendons  of  the  wrist 
full  of  opaque  serum  and  masses  of  greenish  yellow  lymph  ;  and  Dr.  Vivian 
Poore  has  described  a  very  similar  condition  in  the  joints  of  a  patient 
who  died  of  hyperpyrexia.  The  cases  of  suppuration  of  the  joints  described 
by  the  older  pathologists  we  now  know  were  due  in  most  instances  to 
pyaemia,  in  some  to  gonorrhoeal  rheumatism. 

The  condition  of  the  skin  is  remarkable,  the  patients  sweat  most  pro- 
fusely ;  even  now,  when  it  is  no  longer  the  custom  to  heap  unnecessary 
blankets  on  the  perspiring  sufferers,  excessive  sweating  is  one  of  their 
most  frequent  complaints.  Beads  of  perspiration  collect  on  the  forehead 
and  temples,  and  run  down  into  the  eyes,  adding  to  their  discomfort;  and 
the  extremities  perspire  as  profusely  as  the  head  and  body.  Very 
different  statements  have  been  made  as  to  the  chemical  reaction  of  the 
perspiraHan,  It  is  commonly  said  to  have  a  sour  smell  and  acid 
reaction ;  of  the  sour  smell  about  rheumatic  patients  there  can  be  no 
doubt,  and  that  it  is  due  to  excessive  perspiration  is  equally  true ;  but 
that  this  is  caused  by  any  abnormal  constituents  in  the  perspiration  is 
not  proved  :  it  is  due,  I  believe,  to  fermentative  changes  which  take  place 


in  the  perspiration  after  it  is  poured  out  Exactly  the  same  smell  h  pre- 
Bent  ahout  persona  in  perfect  health  who  do  not  change  their  underelothea 
after  free  perspiration  induced  hy  exercise  and  physiciil  labour.  Noimal 
sweat  is  such  a  complex  substance,  and  differs  so  greatly  with  the  jmrts 
of  the  body  where  it  is  secreted,  that  little  value  is  to  be  attached 
to  observations  recorded  in  rheumatic  fever ;  according  to  my  own  ex- 
perience, based  upon  a  Lir^e  number  of  observations  made  upon  carefiill}^ 
cleaned  skin  ;  the  perspiration  on  the  face  and  chest  is  usually  feebly 
acid,  as  it  is  under  ordinary  circumstances  in  liealih. 

In  connection  with  the  excessive  sweating  sudaraina  (14)  are  of 
frequent  occurrence  ;  they  are  essenlially  the  same  as  those  which  occur 
in  scarlatiuii,  typhoiil,  and  other  febrile  states  accompanied  by  free  sweat- 
ing ;  but  tliey  do  not  run  quite  the  same  coursa  In  rheumatism  they  go 
through  changes  rarely  if  ever  seen  in  other  conditions.  The  vesicles,  at 
first  clear,  and  in  fact  only  visible  in  certain  lights,  become  much  more 
perceptible,  their  contents  become  milky  and  opaque,  and  their  bases 
are  surrounded  by  a  minute  ring  of  redness.  Senator,  speaking  of 
Budamina,  says  '*they  are  often  associated  with  miliaria  rubra  un- 
doubtedly caused  by  the  irritating  effect  of  the  copious  secretioTi  on  the 
skin."  I  feel  sure  that  the  vehicles  of  miliaria  rubra  in  rheumatism  are 
the  later  stage  of  sudamina.  The  contents  of  the  vesicles  in  the  clear 
stage  give  an  acid  reaction  to  litmus  paper  ;  after  becoming  milky  they 
are  usually,  if  not  ahvu^^Sj  neutral  or  feebly  alkaline. 

Uiine, — The  elaborate  researches  which  have  been  made  into  the 
condition  of  the  lU'ine  in  rheumatic  fever  have  not  thrown  any  light  on 
the  nature  of  the  disease.  The  urine  presents  the  same  features  as  in 
other  pyrexitil  conditions.  Notwithstanding  that  patients  are  kept  on  a 
fluid  diet,  and  that  the  thirst  almost  always  present  induces  them  to 
dnnk  freely,  the  excessive  loss  of  water  by  sweating  usually  reduces  the 
quantity  of  urine  passed  below  the  normal  amount.  In  colour  it  is  a 
reddish  yellow  of  varying  intensity,  and  the  specilic  gravity  high  (from 
1020  to  1030}  J  it  is  clear  when  first  passed,  and,  unless  the  patient  is  under 
treatment,  invariably  deposits  on  cooling  a  heavy  precipitate  of  pinkish 
or  fawn-coloured  urates ;  crystals  of  uric  acid  are  not  infrequent.  The 
heightened  colour  of  the  urine  depends  on  the  presence  of  a  large  quantity 
of  hiematopor|»h}Tin  and  a  smaller  quantity  of  urobilin.  Dr.  Garrod  (38) 
failed  to  find  any  relation  between  the  severity  of  the  rheumatic  attacks, 
or  the  destruction  of  blood  corpuscles,  and  the  amoimt  of  the  colouring 
matter.  The  high  specific  gravity  is  due,  not  to  an  increase  in  the  total 
amoimt  of  solids  excreted,  but  to  the  diminished  quantity  of  water 
passed.  Senator  states  that  the  amount  of  urea  passed  exceeds  the 
normal,  notwithstanding  that  the  diet  may  be  y&vy  poor  in  albuminous 
substances*     In  crises  treated  by  blistering  fibrinuria  has  been  observed. 

Complications.^ — ^Endocarditis,  pericarditis,  and,  in  less  degree,  myo- 

*  Th€  ASsocUtlon  of  palpitation  and  dilntatbn  of  the  heart  tn  ymincf  pfrsona  with 
yhBTimiitlBin  wm  (According  to  Dr.  M.  BaiUia)  flrst  diacovered  in  1780  by  Dn  Bavid  I'itcttlro, 
phjllclan  to  6t.  Bartholomew V  Hospital  (6). 
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carditis,  can  hardly  be  considered  complications  of  acute  rheumatism; 
they  are  just  as  much  part  of  the  disease  as  the  affection  of  the  joints. 
As  we  see  certain  joints  escape,  so  in  some  cases  we  find  no  affection  of 
the  lining  or  investing  membrane  of  the  muscular  tissue  of  the  heart. 
The  statistics  of  the  frequency  with  which  the  different  stnictures  of  the 
heart  are  involved  in  the  disease  are  bewildering ;  partly  from  their 
numbers,  partly  from  the  different  modes  in  which  they  have  been  drawn 
up,  the  majority  of  them  ha\'ing  been  collected  to  jirove  the  advantage 
of  some  particular  mode  of  treatment.  I  shall  therefore  confine  myself 
to  my  own  experience. 

Endocarditis  affects  the  sexes  equally.  It  is  difficult,  perhaps 
impossible,  to  determine  during  an  attack  when  endocarditis  begins,  for  it 
gives  rise  to  no  special  symptoms ;  but,  in  a  large  majority  of  cases,  if  no 
endocardial  murmur  be  present  during  the  first  ten  days  of  an  attack  the 
endocardium  escapes.^ 

Pericarditis^  on  the  other  hand,  occurs  more  frequently  among  men 
than  women,  and  frequently  begins  at  a  much  later  period  in  the 
attack  than  endocarditis.  It  is  usually  stated  that  pericarditis  is  three 
times  as  fiequent  in  men  as  in  women ;  my  own  cases  do  not  show 
nearly  so  large  a  preponderance  of  men.  Out  of  437  male  j»atients  peri- 
carditis occurred  in  65,  and  in  422  female  cases  in  42 ;  that  is  to  say, 
14*87  per  cent  of  the  former,  9*96  per  cent  of  the  latter,  and  1245  for 
the  whole  number. ^  The  risk  of  pericarditis  is  much  greater  in  first 
attacks  than  in  subsequent  ones;  out  of  260  first  attacks,  41,  or  15*00 
per  cent,  had  pericarditis.  The  figures  for  first  attacks  show  that  age 
has  nearly  as  important  a  bearing  on  the  risk  of  pericarditis  as  it  will 
be  shown  to  have  oh  endocarditis. 

The  onset  of  pericarditis  is  often  attended  by  no  special  symptoms ; 
neither  pulse,  respiration,  nor  general  condition  is  altered.  In  other 
cases,  before  any  pericardial  rub  can  be  detected,  an  increased  frequency 
of  pulse,  a  sense  of  oppression  or  pain  in  the  cardiac  region,  increase  in 
temperature,  and  an  alteration  in  the  sounds  of  the  heiirt  are  to  be 
observed.  Clinically  the  important  symptom  is  not  so  much  the  presence 
of  pericardial  friction  as  the  extent  of  the  preecordial  dulness,  which  is  a 
measure  of  the  amount  of  effusion  present.  The  effusion  usually  consists 
of  orgnnisable  lymph,  and  it  is  often  very  large :  fluid  effusion  is  less 
frequent ;  when  present  it  is  generally  serous,  and  rarely  becomes  purulent 
or  blood-stained.  In  the  seventy-nine  cases  of  paracentesis  pericardii 
collected  by  Dr.  S.  West  (78),  eleven,  or  possibly  twelve,  took  place  in  the 
course  of  rheumatic  fever.  In  the  doubtful  case  pus  was  evacuated ;  in 
all  the  others  the  effusion  was  serum,  or  blood-stained  serum  ;  and,  except- 
ing in  one  instance  where  two  pints  were  evacuated,  the  amount  was  small. 
The  lymph  is  adherent  to  both  the  parietal  and  visceral  layers  of  the 

^  On  this  point  see  also  Gnll  and  Sutton  (43). 

'  The  risk  of  drawing  conclusions  from  statistics,  unless  the  numbers  are  very  large,  is 
well  shown  in  these  figures,  for  the  inclusion  of  my  second  series  of  cases,  only  166  in 
number,  raised  the  percentage  in  women  more  than  2  per  cent. 
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pericardium ;  and  its  free  surfaces,  owing  to  the  movements  of  the  heart, 
become  roughened  in  a  peculiar  manner,  presenting  a  shaggy  or  honey- 
combed appearance  closely  resembling  tripe.  When  much  lymph  is  pre- 
sent it  collects  in  large  masses  in  the  auriculo-ventricular  groove  and  about 
the  auricles.  Pericarditis  in  cases  terminating  fatally  is  seldom  un- 
associated  with  endocarditis.  Clinical  experience  and  the  results  of  many 
post-mortem  investigations  show  that  it  may  be  recovered  from  without 
leaving  serious  mischief;  even  when  the  surfaces  of  the  pericardium 
become  adherent  little  harm  appears  to  result  unless  the  adhesions  be 
dense  and  thick,  or  the  parietal  portion  of  the  pericardium  is  also  adher- 
ent to  the  pleura  or  wall  of  the  chest 

Dr.  Cheadle  has  drawn  attention  to  the  grave  results  of  peri- 
carditis in  children,  from  its  interference  \vith  the  growth  and  nutrition 
of  the  heart ;  and  Dr.  Sturges  to  the  increased  risks  that  are  occasioned 
by  its  presence.  As  these  conditions  will  be  treated  of  in  the  article  on 
"  Acute  Rheumatism  in  Children  "  I  will  not  further  allude  to  them. 

The  presence  of  endocarditis  of  greater  or  less  severity  is  a  very  com- 
mon accompaniment  of  the  disease,  and  forms  its  most  serious  feature ; 
as  it  leads  to  lasting  and  progressive  degeneration  of  the  cardiac  valves. 
The  endocardium  over  the  mitral  valve  is  especially  prone  to  be  attacked. 
AflTections  of  the  aortic  valves  alone  are,  comparatively  speaking,  rare ; 
when  they  are  involved,  disease  of  the  mitral  valves  also  is  almost  always 
present  (68).  Endocarditis,  either  recent  or  old,  was  noted  in  about 
one-half  of  my  o\vn  cases.  The  liability  to  endocarditis  diminishes  with 
the  age.  Dr.  Da\'id  Pitcairn's  original  observations  on  the  connection 
between  palpitation,  dilatation  of  the  heart,  and  rheumatism  related  to 
young  persons ;  and  Sir  Thomas  Watson  says,  "  I  have  known  only 
three  persons  pass  through  acute  rheumatism  with  an  untouched  heart 
prior  to  the  age  of  puberty,  and  in  two  of  them  I  am  by  no  means 
certain  that  the  articular  disease  was  true  rheumatism."  My  own  experi- 
ence is  very  much  the  same.     Among  my  hospital  cases,  in 

86  under  10  years  of  age    29  had  signa  of  old  or  reoent  endocarditis =80 '55  per  cent 

=  72-16 
=  53-58 
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=  34-64 
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889  _494        „  „         =57-50   „ 

Taking  first  attacks,  the  percentage  remains  much  the  same  during 
the  first  two  decades,  but  decreases  notably  afterwards. 

In   16  cases  under  10  years  of  age  endocarditis  was  present  in  12  =  75  '00  ^^er  cent 
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In  two  of  the  four  patients  under  ten,  who  are  tabulated  as  escaping 
endocarditis,  pericarditis  occurred ;  but  the  sounds  and  size  of  the  heart 
were  normal  on  discharge  from  hospital. 

The  above  figures  show  very  strikingly  that  acute  rheumatism  is  a 
disease  of  youth  and  early  adult  age,  and  that  the  younger  the  sufferers 
the  greater  the  liability  to  cardiac  implication. 

Myocarditis, — It  is  probable  that  in  all  but  the  slightest  cases  of  peri- 
carditis a  certain  amount  of  myocarditis  is  present ;  in  fatal  cases,  in  which 
pericarditis  is  the  cause  of  death,  the  outer  layer  of  the  muscular  tissue 
of  the  heart  is  often  found  affected — either  dark  and  infiltrated  with 
leucocytes,  or  pale  and  of  a  yellowish  hue,  showing  degenerative  changes 
under  the  microscope ;  a  similar  but  less  marked  condition  is  occasionally 
found  in  the  muscidar  tissue  subjacent  to  the  endocardium.  Dr.  S.  West 
(79)  has  drawn  attention  to  dilatation  of  the  heart  occurring  in  rheumatic 
fever,  or  as  an  early  sequel  of  it ;  and  he  has  recorded  a  case  in  which 
well-marked  symptoms  of  cardiac  failure  occurred  without  any  evidence 
of  endo-  or  pericarditis.  A  fatal  case  was  met  with,  at  St.  Thomas's 
Hospital,  in  which  acute  granular  degeneration  of  the  muscular  tissue 
was  found  after  death  ;  but  in  this  instance  pericarditis  was  present  also. 
Somewhat  similar  cases  have  been  recorded  by  Dr.  Maclagan.  Among 
my  o>vn  cases  I  have  met  with  a  few  in  which  an  increased  area  of 
cardiac  dulness,  feeble  first  sound  of  the  heart,  and  weakness  of  the 
pulse,  have  been  present  without  any  evidence  of  valvular  or  pericardial 
lesion;  but  how  far  the  condition  was  due  to  an  acute  change  in 
the  heart's  muscle  I  cannot  venture  to  say.  Rheumatic  myocarditis, 
apart  from  peri-  or  endocarditis,  I  have  never  seen  in  the  post-mortem 
room. 

The  clinical  course  and  the  effects  of  rheumatic  inflammation  of  the 
heart  and  its  coverings  in  young  children  differ  in  many  respects  from 
what  we  meet  with  in  adults.  The  same  may  be  said  of  rheumatic  fever 
itself  ;  for  in  young  children  the  fever,  as  measured  by  the  temperature,  is 
seldom  high,  and  the  joint  pains  are  slight.  As  acute  rheumatism  in 
young  children  will  form  a  separate  article  in  tliis  work,  the  subject  will 
not  be  further  considered  here.  After  the  age  of  twelve  or  fourteen  the 
symptoms  present  resemble  those  of  adults. 

The  diagnosis  of  rheumatic  fever,  excepting  in  young  children,  seldom 
presents  serious  difficulty ;  nevertheless  there  are  some  conditions  which 
may  be  mistaken  for  it,  and  occasionally  it  is  impossible  to  form  a  differential 
diagnosis  until  the  case  has  been  under  observation  for  some  time.  Osteo- 
arthritis in  women  who  have  been  exhausted  by  child-bearing  and  lacta- 
tion begins,  I  believe,  much  more  frequently  in  an  acute  or  subacute 
manner  than  is  genei^ally  supposed.  I  have  seen  many  cases  beginning 
with  slight  fever  and  joint-pains  resembling  those  of  rheumatic  fever,  in 
which  there  was  no  tendency  to  cardiac  affections,  and  no  response  to 
salicylate  treatment ;  such  patients  after  a  time  have  slowly  improved, 
but  have  been  left  with  stiffness  and  some  enlargement  about  the  affected 
joints,  and  were  destined,  I  fear,  to  become  the  victims  of  chronic  osteo- 
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arthritis.  GoDorrhceal  rheumatism — ^or,  more  properly,  synovitis — may  l>e 
recognised  by  the  presence  or  history  of  a  urethml  discharge^  by  the 
condition  of  the  artoL-ted  joints,  and  by  the  fixity  of  the  pniri  m  them. 

rt/mnia,  secondary  to  acute  necrosis  or  osteomyelitis  of  some  of  the 
Jong  bones — most  commonly  the  tibia  or  fibula — or  to  disease  of  the 
petrous  portion  uf  thi3  ti.miporal,  or  less  frequently  to  ulcerative  endo- 
carditis, Av^hicb  itself  may  be  second/iry  to  rheumatic  aflociion  of  the 
valves,  is  the  state  most  commonly  confounded  wIlIi  acute  rheumatism. 
The  rarity  of  rigors  in  rheumatism,  and  their  frequency  and  seventy  in 
pyaemia,  may  prevent  this  error  :  in  acute  necrosis  of  the  long  bones  there 
are  usually  general  swelling  and  tenderness  of  the  limb  affected,  together 
with  a?deraa ;  and  in  disease  of  the  petrous  bone  either  a  history  of  a 
dischai'gc  from  the  ear,  or  the  presence  of  it,  together  with  tenderness  over 
the  mastoid  process  and  some  pufhness  about  the  tissues  in  its  neighbour- 
hjotl  In  pyremia  the  joint  or  joints  aflfected  remiiin  so,  and  the  pun  and 
swelling  do  not  shifL  The  condition  of  the  skin  is  also  a  guide^the 
skin  in  the  pyi^mic  cases  being  often  hot  and  burning,  and  rarely  per- 
spiring to  the  fijime  degree  as  in  rheumatic  lever.  When  pyaemia  is  a 
part  of  ulcerative  endocarditis  the  temperature  has  usually  a  decidedly 
hectic  character;  frequently  there  are  tenderness  and  enlargement  of 
the  spleen  due  to  infarction,  and  albumin  and  blood  due  to  the  same 
catiao  in  the  kidneys  may  bo  present  in  the  urine* 

A  first  attack  of  gout  in  a  young  subject  may  be  another  cause  of  hesita- 
tion for  a  time,  but  attention  to  the  history  and  the  absence  of  cardiac 
mischief  will  leave  little  doubt  as  to  the  diagnosis.  In  infants  I  have  known 
.v-unff  ncktU  mistaken  for  rheumatism  ;  in  older  clultlren  the  swelling  and 
tenderness  accompanying  hajioorrhage  into  a  joint  in  hitmophilia  simulate 
rheumatism  very  closely.  The  muscular  and  arthritic  jmins  accompany- 
ing tlie  early  stages  of  sjmud  dimise  are  often  taken  to  be  rheumatic,  but 
they  can  hardly  be  confounded  with  rheumatic  fever.  Among  the  rarer 
conditions  which  should  be  mentioned  is  fjlamlers,  which  at  the  outset  is 
not  infrequently  mistaken  for  rheumatic  fever. 

Treatment, — While  we  remain  as  ignorant  as  we  are  at  present  of 
the  immediate  cause  of  acute  rheumatism,  its  treatment  remains  in  one 
sense  empirical.  It  h  profitless  to  go  at  Ien,L,nh  into  the  various  methods 
of  treatment  which  have  been  in  vogue  at  dilferent  times  since  Sydenham 
first  clearly  defined  the  disease,  and  treated  it  (with  the  great  exception 
of  bleeding)  on  the  principles  by  which  it  is  treated  now  ;  nevertheless 
it  will  be  advi."<:^ble  to  review  very  bnofly  the  methods  that  have  been 
used.  Sydenham  (71)  says,  **  No  one  iloubts  the  intkimmatory  nature  of 
pleurisy,  and  the  blood  of  rheumatii^m  is  as  like  the  blood  of  pleurisy  as 
one  e<^g  is  another.  Hence  the  cure  is  to  be  S(uij:ht  in  blooddetdng." 
We  can  no  longer  uphold  the  f.ither  of  motlern  clinical  medicine  in  this 
view,  but  his  rules  as  to  regimen  and  diet  still  hold  good.  Nor  should 
it  be  forgotten  that  he  says  (72),  *' With  young  persons  and  those  who 
have  not  over- indulged  in  wine,  rheumatism  may  be  dispelled  by  8|mre 
and  cooling  diet,  provided  that  it  be  moderately  nourishing.     This  will 
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often  do  as  well  as  repeated  bleedings,  which  are  but  badly  borne." 
Sydenham's  teaching  and  practice  held  their  ground  until  the  middle  of 
the  present  century,  and  it  was  chiefly  due  to  the  practice  and  teaching 
of  Latham,  Todd,  Watson  and  Corrigan  that  the  profession  in  this 
country  recognised  the  error  of  venesection.  Thus  Latham  says,  "  I  have 
seldom  employed  venesection,  and  never  largely " :  Todd  says,  "  My 
experience  leads  me  to  value  very  lightly  the  efficacy  of  general  bleeding 
in  inflammation  of  the  heart "  \  and  Watson,  "  I  seldom  open  a  vein  in 
these  cases."  The  French  school  at  the  beginning  of  this  century  carried 
venesection  to  extreme  excess,  and  somewhat  later  Bouillaud,  to  whom  we 
owe  much  for  his  demonstrations  of  the  connection  between  rheumatism 
and  heart  disease,  was  perhaps  the  greatest  bleeder  of  them  all.  As 
bleeding  fell  into  disuse  purgation  came  in.  Dr.  Macleod  (55),  indeed, 
embraced  both  in  his  severe  discipline  ;  and  Dr.  Hope  made  use  of  calomel 
and  opium  together  with  salts  and  senna  in  doses  sufficient  to  ensure  four 
or  five  stools  daily. 

The  alkaline  system  of  treatment  was  brought  into  general  promi- 
nence by  Fuller  (34),  and  was  adopted  by  the  bulk  of  practitioners 
in  this  country ;  though  it  never  had  the  same  popularity  on  the  Con- 
tinent. Founded  on  the  theory  that  rheumatism  was  due  to  the  presence 
of  an  acid  in  the  blood,  it  was  thought  that  if  this  acidity  could  be 
neutralised  benefit  to  the  patient  would  ensue. 

The  alkaline  treatment  still  has  strong  supporters  in  this  country, 
and  I  think  it  cannot  be  denied  that  it  is  beneficial ;  by  depressing  the 
heart's  action  it  tends  to  lessen  the  danger  of  the  occurrence  of  peri- 
carditis, and  possibly  of  endocarditis.  Its  greatest  benefit  was  that  its 
adoption  led  to  the  diminution  or  abandonment  of  the  treatment  by 
mercurials,  which  had  been  so  universally  inflicted  on  suflferers  from 
endo-  or  pericarditis. 

We  now  can  ascribe  little  or  no  therapeutic  value  to  the  lemon 
juice  treatment  first  introduced  by  Owen  Kees  (64),  and  used  by 
Lebert  and  others  abroad.  Lebert  made  a  very  careful  trial  of  it, 
giving  the  juice  in  increasing  doses  ,until  six  ounces  a  day  were  arrived 
at.  It  appears  to  me  hardly  necessary  to  do  more  than  mention  col- 
cbicum,  veratria,  aconite,  tartar  emetic,  quinine,  and  other  well-known 
drugs,  which  have  each  in  their  time  been  recommended  on  high  author- 
ity ;  nor  the  more  recently  introduced  antipyrin,  phenacetin,  and  tri- 
methylamine,  which  reduce  the  temperatiu'e  indeed,  but  appear  to  have  no 
really  beneficial  action  on  the  disease.  The  marked  anaemia  which 
accompanies  and  follows  acute  rheumatism  led  to  the  administration  of 
iron,  especially  the  perchloride ;  but  experience  has  shown  that  in  the 
acute  stage  it  is  useless  if  not  injurious. 

The  general  experience  that  the  fever  and  the  pain  in  the  joints  are 
increased  by  movement,  has  led  to  the  method  of  treating  these  cases  by 
mechanical  fixation  of  the  joints  with  plaster  of  Paris  or  starch  bandages ; 
good  results  are  said  to  have  followed  this  plan,  but  I  have  no  experience 
of  it  myself,  and  it  has  been  little  tried  in  this  country.     For  a  time  the 
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treatment  by  blistering  over  or  near  ihe  aftected  joints^  so  Btrongly 
advocated  by  Daviea,  was  in  favour  ;  but  no  one,  I  think,  woidd  now 
mainUiin  that  it  was  of  any  assistance  in  the  elimination  of  the  morbid 
matter  Injection  of  various  suljstances  into  the  tissues  suiTounding  the 
affected  joints  hits  been  practised  :  Senator  speaks  favonrjibly  of  his  ex- 
l>erienee  of  Kunze's  method  (48),  of  injecting  a  1  per  cent  Bokitiun  of 
cju^bolic  acid;  and  Dr.  Gillespie  has  recorded  some  cases  in  which  a  10 
per  cent  solntion  was  used  with  marked  success  so  far  as  the  relief  of  tbe 
pain  was  concerned, 

Esmarch  (if  5)  and  Stromeyer  recommend  the  application  of  cold 
compresses  or  ice-bags,  and  many  years  ago  Dr.  Dovar  says  of 
rheumatism:  '*This  is  likewise  a  highly  inflammatory  fever;  tlie  blood 
does  not  appear  more  pleuritical  or  sizey  in  any  distemper  than  this. 
Bleeding  in  this  cai^e  is  no  remedy.  I  myself  have  known  many  lose 
a  hundre^^l  ounces  of  blood  and  raore  vrithout  relief.  The  cure  is  much 
easier  performed  without  that  operation.  Immersion  in  cold  water  is  a 
remedy  of  singidar  use^  as  is  evident  from  many  hundreds  that  have 
been  cured  by  cold  waten" 

The  n^e  of  willow  bark  in  the  treatment  of  intermittent  and  other 
fevers  has  been  advocated^  from  time  to  time,  for  more  than  a  hundred 
years  (74) ;  its  virtues  have  been  considered  by  some  observers  to  be 
superior  to  those  of  cinchona*  With  the  advance  of  chemical  knowledge 
its  active  principlcj  saliein,  was  recommended  for  the  same  uses  about 
sixty-five  years  ago  (7),  and  abotvt  thirty  years  later  salicylic  acid  was 
introduced  to  medical  practice  ;  at  first  mainly  as  a  disinfectant.  Almost 
simultaneously  salicylic  acid  in  Germany  (65,  69)  and  salicin  in  this  country 
were  used  for  the  trtjatment  of  acute  rheunaatism  ;  and  the  results 
obtained  were  so  favoumble  that  the  treatment  of  acut«  rheumatism  by 
salicin,  salicylic  aci^l,  or  its  compounds,  Cjuiekly  l>ecame  general.  The 
inconveniences  in  the  use  of  salicylic  acid  were  gi-eat;  it  is  insoluble, 
disagreeable  to  Uike^  and  causes  not  infrequently  gastric  and  intestinal 
irritation :  it  was  soon  found  that  its  alkaline  salts  had  the  same 
lieneficial  effects  without  the  disadvantages,  and  in  this  country  sali- 
cylate of  soda  is  used  almost  to  the  exclusion  of  other  compounds. 
Salicin  has  not  so  gi'cat  an  influence  over  the  disease,  so  far  a^  my 
experience  goes,  as  the  soda  salt ;  but  it  is  useful  in  those  cases  in  which 
the  sfdicylate  is  ill  tolerated. 

I  have  seldom,  if  ever,  seen  serious  or  alarming  symptoms  produced 
by  salicylate  of  soda,  similar  to  tho&e  described  by  l)r.  Greenhow,  and 
alluded  to  by  Sir  AVillium  Brcwvlbent  and  others,  wdien  due  care  was 
taken  to  diminish  the  quantity  given  as  its  effects  are  manifested.  In 
cases  of  pericarditis,  where  myocarditis  may  be  present  ^vitbout  our 
knowledge,  caution  must  be  exercised  in  the  use  of  salicylate,  and  the 
force  and  frequency  of  the  pulse  be  noted  at  frequent  intervals.  Cere- 
bral symptoms  have  been  more  frequently  observed,  not  only  the  deaf- 
ness, singing  in  the  ears,  buzzing  and  sound  of  nishing  of  water  in  the 
head  which  occur  whenever  the  drug  is  pushed  a  little  too  far,  but  decided 


ACUTE  RHEUMATISM,  OR  RHEUMATIC  FEVER  21 

wandering  of  the  mind.  This  has  occurred  in  my  experience  more 
frequently  in  women  than  in  men,  and  has  occasionally  taken  place  before 
the  patients  appeared  to  be  fully  under  the  influence  of  the  drug. 

Experience  shows  that  the  most  favourable  treatment  for  cases  of 
ordinary  severity  is  as  follows : — Twenty-grain  doses  of  salicylate  of  soda 
every  two  or  three  hours  until  the  patient  is  fully  under  the  influence  of 
the  drug  and  the  pain  in  the  joints  relieved,  which  usually  happens  in 
twenty-four  hours  or  less  ;  the  drug  should  then  be  reduced  in  quantity, 
and  as  soon  as  the  pain  is  gone  and  the  temperature  fallen  to  normal,  the 
amount  should  be  further  reduced  to  half  a  drachm  or  a  drachm  in  the 
twenty-four  hours.  This  small  dose  should  be  continued  for  ten  to 
fourteen  days ;  indeed  its  continued  administration  appears  to  have  a 
decidedly  beneficial  effect  in  warding  ofli"  relajises. 

If  the  tongue  be  coated  and  the  bowels  constipated,  a  free  purgative 
of  calomel,  or  calomel  and  colocynth,  followed  if  necessary  by  sulphate  of 
magnesia,  is  advisable ;  a  free  action  of  the  bowels  at  the  commencement 
of  the  salicylate  treatment  appears  in  great  measure  to  ob\date  the  un- 
pleasant cerebral  effects  of  the  drug. 

The  diet  should  be  fluid,  and  consist  mainly  of  milk  and  farinaceous 
compounds,  such  as  arrowroot,  corn  flour,  rice,  and  so  forth.  A  modei*ate 
amoimt  of  beef  tea  or  other  animal  broths  may  be  allowed.  I  have  never 
seen  advantage  from  rigidly  cutting  off  all  animal  broths,  as  recommended 
by  some  writers  (1).  Plain  water,  barley  water,  lemonade,  or  imperial 
drink  may  be  allowed  at  will  to  assuage  the  thirst  from  which  the 
patients,  notwithstanding  their  fluid  diet,  usually  suffer.  As  a  general 
rule,  alcoholic  stimulants  are  to  be  avoided  ;  but  in  cases  of  prostration 
benefit  is  obtained  from  the  administration  of  small  quantities  (not  more 
than  one  to  three  ounces)  of  brandy  in  the  twenty- four  hours. 

In  cases  complicated  with  severe  endo-  or  pericarditis  stimulants  are 
more  frequently  required,  and  in  them  the  diet  must  be  more  generous — 
eggs  beaten  up  with  milk  and  brandy,  and  a  larger  quantity  of  animal 
soups,  being  advisable. 

Rest  is  most  important,  and  for  this  purpose  attention  should  be  paid 
to  the  bed,  which  should  be  flat,  smooth,  and  not  too  soft.  Feather-beds 
are  to  be  avoided,  and  the  patient  should  be  lightly  clothed.  Perspira- 
tion is  so  abundant  that  the  sufferers  are  more  comfortable  when  lying 
on  a  blanket  than  on  linen,  and  they  should  wear  flannel  or  merino 
bedgowns. 

The  existence  of  endo-  or  pericarditis  calls  for  no  special  change  of 
treatment.  If  in  pericarditis  much  pain  be  present,  a  rare  event,  the 
application  of  a  few  leeches  to  the  prsecordium  usually  relieves  it ;  where 
discomfort  and  oppression  is  felt  rather  than  acute  pain,  a  blister  is  of  use  ; 
and  blistering  appears  to  favour  absorption  of  the  effusion.  Dr.  Lees 
sp>eaks  most  favourably  of  the  application  of  ice  to  the  chest  in  peri- 
carditis. In  his  experience,  when  applied  continuously  to  the  chest,  it 
tends  to  check  the  violence  of  the  local  inflammation,  hinders  effusion, 
helps  to  cause  absorption,  and  is  usually  grateful  to  the  feelings  of  the 
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patient.  I  have  no  experience  of  its  use  in  pericarditis  \  m  croupous 
pnonnionia  it  appears  to  me  an  uncertjiin  mode  of  treatniont ;  some 
patients  like  it  and  are  relieved  by  it,  but  many  are  not  able  to  tolerate 
it.  No  one  now  believes  in  the  efficacy  of  mercury  in  controlling 
rlieuraatic  pericanlttls.  It  used  to  be  given  by  the  physicians  of 
former  generations  in  conjanction  vnth  opium  ;  and  I  am  convincetl  that 
in  many  cases  in  which  dyspnoea  and  restlessness  occur,  marked  benefit 
is  obtained  from  the  moderate  and  judicious  adminiatmtion  of  opium^ 
which  in  these  cases  I  prefer  to  mor|ihia.  Dr.  Caton  advocates  the 
Ireiitment  of  endocarditis  by  the  ap| plication  of  a  succession  of  smaE 
blisters  to  the  cardiac  region,  and  prolonj^'ed  rest. 

The  pain  nnd  swelliTig  around  the  joints  are  so  capricious,  and  move 
80  rapidly  from  joint  to  joint  when  no  applications  are  made  to  them, 
that  it  appears  iloubtfnl  whether  topical  apjiHcations  have  much  effect 
either  in  relieving  the  pain  or  influenciiig  the  disease.  Fomentations  and 
all  wet  applications  are  troubles^pme  ami  not  to  be  recommended  ;  bella- 
doima  or  opium  liniment  applied  on  lint,  covered  with  oil  silk^  sopietiraea 
apjjears  of  service,  or  wnipiiing  the  joints  in  simple  cotton  wool.  It  has 
lately  been  sUitcd  that  oil  of  winter  green,  or  sulicylic  acid,  lanoHne, 
oil  of  turpentine,  of  each  one  part,  with  lanl,  ton  parts,  applied  externally 
to  the  joints  act  as  well  as  when  taken  internally,  being  absorbed  by  the 
skin.  In  the  few  cases  in  which  I  have  used  this  application,  I  have  failed 
to  find  any  evidence  of  absorption  of  salicylic  acid  us  tested  by  its  presence 
in  the  urine ;  and  I  have  not  seen  any  benefit  to  the  patient.  When 
tenderness  and  stitTness  remain  about  k  juint  much  relief  may  be 
obtained  from  pro|x^rly  directed  passive  movements  ami  rnbbing.  Acute 
rheumatism  rarely  injures  a  joint  permanently  ;  and  when  ankylosis  or 
persi.stent  stiffness  results,  in  all  ]trobiibility  the  original  disease  was  not 
acute  rheumatism. 

The  com  pi  i  coitions  of  acute  rheumatism,  other  than  those  affecting  the 
heart  and  hypeqjyrexia,  require  but  little  comment.  Pneumonia  and 
pleurisy  are  the  two  mcjst  important  concnrrent  conditions ;  and  the 
former  presents  clinical  fea^tnres  in  rheumatic  patients  which  differ 
from  those  ordinarily  accompanying  it.  The  amount  of  consolidation  is 
often  considerable,  whilst  cough  is  infretpient,  and  there  is  little  or  no 
exiwcioration.  Pleurisy  occasionally  leads  on  to  elTusion,  but  among  all 
my  cases  I  have  ojily  once  had  to  tap  the  chest,  i'neumonia  occurs 
more  frequently  than  j4eurisy,  and  is  \'^rx  generally  an  accompaniment 
of  pericarditis.  Statistics  of  the  frcipiency  of  these  complications  are 
^ven  by  many  observers,  but  difier  widely.  The  proittirtit»nate  numliers 
are  much  higher  in  the  older  tal>lea  than  in  the  later  ones,  owing  to  the 
inclusion  in  them  of  pya^mic  anrl  septica-mic  cases  (37).  Bronchitis,  in 
anything  like  an  acute  form,  has  iK'en  rarer  among  my  cases  than 
pleurisy.  Erythema  multifi>rnio  (peliosis  rheumatica)  and  nmlosum, 
ujticaria  and  tonsillitis  occur  in  those  subject  to  acute  rheumatism,  but 
rarely  during  the  presence  of  an  attack. 

A    consideration    of    the   affinity    between    acute    rheumatism    and 
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chorea  does  not  fall  within  the  limits  of  this  article.  During  the  acute 
stage  chorea  is  not  common,  but  it  is  met  with  occasionally.  Among 
the  cases  in  which  chorea  has  been  present  during  the  acute  stage,  several 
have  been  in  young  men  beyond  the  age  at  which  chorea  is  usually  seen 
in  the  male  sex.  Two  were  under  my  own  care,  and  the  chorea,  which 
was  very  severe,  came  on  very  shortly  after  pericarditis  had  set  in. 
Conversely  a  girl  was  admitted  into  my  ward  with  chorea,  heart- murmur, 
and  no  joint  affection,  in  whom  hyperpyrexia  supervened  and  ended 
fatally.  After  death  a  small  patch  of  lymph  was  found  on  the  surface  of 
the  left  ventricle,  and  many  vegetations  on  the  margins  of  the  mitral 
and  aortic  valves. 

During  the  course  of  scarlet  fever,  and  the  period  of  convalescence 
from  it,  pain  and  swelling  in  the  joints  may  arise.  It  seems  probable 
that  when  synovitis  occurs  during  the  fever,  it  is  pysemic  rather  than 
rheumatic  in  character.  Dr.  Ashby,  who  has  paid  much  attention  to  the 
connection  between  scarlet  fever  and  heart  disease,  states  that  it  occurs 
in  children  mostly  from  the  seventh  till  the  ninth  day  of  the  fever,  and 
is  usually  met  with  in  cases  in  which  the  temperature  remains  raised  on 
account  of  severe  inflammation  of  the  cervical  glands  or  ulceration  of  the 
tonsils  and  palate.  The  joint  affection  occasionally  runs  on  to  suppura- 
tion, and  when  occurring  at  this  period  is  very  rarely  if  ever  accompanied 
by  endocarditis,  but  is  occasionally  by  pericarditis. 

During  desquamation  and  convalescence  from  scarlet  fever,  that  is, 
after  the  first  week  or  at  a  later  period  from  the  beginnirjg  of  the 
fever,  attacks  of  synovitis,  which  appear  to  be  true  rheumatism,  are  not 
very  uncommon.  They  occur  during  convalescence  from  mild  attacks 
quite  as  frequently  as  after  severe  ones ;  they  are  not  infrequently 
accompanied  by  endocarditis,  and  occasionally  by  pericarditis.  They  are 
met  with  especially  among  young  adults  at  the  age  at  which  rheumatism 
is  most  common,  and  in  all  other  clinical  features  are  indistinguishable 
from  true  rheumatism.  Dr.  Ashby  is  of  opinion  that  scarlatinal  nephritis 
is  itself  sufficient  to  set  up  endocarditis,  and  while  questioning  the  con- 
clusion that  all  post-scarlatinal  endocarditis  is  necessarily  rheumatic, 
admits  that  true  rheumatism  is  not  infrequent.  [See  article  "  Scarlet 
Fever,"  vol.  ii.  p.  122.] 

Hyperpyrexia. — Since  the  regular  use  of  the  clinical  thermometer 
the  nature  of  the  cases  of  rheumatic  fever  characterised  by  marked  and 
decided  cerebral  symptoms  has  become  known.  These  cases  were 
formerly  thought  to  be  due  to  a  metastasis  of  the  rheumatic  inflammation 
from  the  joints  and  heart  to  the  meninges  of  the  brain,  and  were  spoken 
of  as  cerebral  rheumatism.  Senator  says,  "Acute  cenjbral  or  spinal 
meningitis  may  set  in,"  and  quotes  two  cases,  one  from  Lcbert  and  one 
from  Dr.  Stretch  Dowse  (22),  in  support  of  this  statement.  I  have  referred 
to  the  case  reported  by  the  latter,  and  find  no  reason  for  thinking  it  was 
rheumatic.  Dr.  Dowse  considered  it  to  be  a  case  of  acute  arachnitis 
in  a  dissolute  woman  exposed  to  great  cold  and  hardship  immediately 
before  the  beginning  of  her  fatal  illness,  and  he  does  not  attribute  it  in 
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any  way  to  rheumatism.  The  majority  of  the  cases  formerly  regarded 
as  rheumatic  meningitis  were  undoubtedly  pyaemia;  yet  meningitis 
apparently  does  occur,  as  in  the  Clinical  Society's  report  on  hyperpyrexia 
two  instances  are  said  to  have  been  met  with  among  twenty-four  post- 
mortem examinations  after  death  from  hyperpyrexia. 

The  cases  in  which  hyperpyrexia  supervenes  do  not  as  a  rule  differ  at 
the  outset  from  others ;  many  of  theni  are  described  as  being  mild,  until 
the  alarming  symptoms  arose.  In  not  a  few  of  the  fully  reported 
cases  the  sufferers  are  stated  to  have  been  in  a  more  or  less  depressed 
mental  condition  for  some  time  prior  to  the  advent  of  the  rheumatic 
attack;  and  several  authorities  have  expressed  an  opinion  that  these 
cases  are  met  with  more  frequently  in  patients  whose  constitutions  have 
been  weakened  by  alcoholic  or  other  excesses ;  but  there  appears  to  be  no 
good  evidence  in  support  of  this  view. 

Hyperpyrexia  is  said  to  occur  more  frequently  among  men  than 
women.  Taking  the  cases  collected  by  the  late  Dr.  Wilson  Fox  (31),  the 
Committee  of  the  Clinical  Society,  and  myself,  we  have  107 — sixty- two 
occui-ring  in  the  male,  and  forty-five  in  the  female  sex. 

It  is  impossible  to  say  what  proportion  cases  of  hyperpyrexia  bear  to 
the  number  of  attacks  at  different  ages ;  but  its  occurrence  in  early  child- 
hood is  as  yet  unknown :  the  earliest  age  at  which  it  has  been  noted 
was  in  a  boy  of  twelve  (16).     Of  the  107  collected  cases — 

16  occurred  in  persons  under     20  years  of  age. 
48  „  between  20  and  30  „ 

25  „  „        30    „     40 

11  „  „        40    „     50 

5  „  „        50    „     60  „ 

2  the  age  was  not  stated. 

107 

From  these  figures  it  would  appear  that  no  period  of  life,  except 
early  childhood,  is  exempt  from  this  complication;  after  the  age  of 
sixty  rheumatic  fever  is  of  extreme  rarity.  Hyperpyrexia  is  met  >vith 
more  frequently  in  first  attacks  than  in  subsequent  ones.  Of  the  107, 
fifty-seven  were  in  the  course  of  a  first,  twenty  of  a  second,  eight  of  a 
third,  two  of  a  fourth  or  subsequent  attack  ;  whilst  in  twenty  the  number 
of  the  attack  is  not  recorded.  The  mortality  also  appears  greater  in  first 
attacks  than  in  subsequent  ones. 

What  elevation  of  temperature  is  to  be  called  hyperpyrexia  ?  The 
Clinical  Society's  Committee  divided  the  cases  into  three  groups :  those 
of  undoubted  hyperpyrexia,  with  temperatures  of  106°  F.  or  upwards; 
those  showing  a  marked  tendency  to  a  continued  and  persistent  tempera- 
ture of  a  high  range  (104°  F.) ;  and  a  third  group  (under  which  only  three 
cases  are  included),  in  which  the  symptoms  usually  accompanying  hyper- 
pyrexia were  present  but  without  an  excessive  temperature.     I  think  cases 
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not  exceeding  105"*  F.  should  hardly  be  considered  as  cases  of  hyperpyrexia; 
and  in  my  eighteen  cases  I  have  not  included  any  which  did  not  exceed 
this  standard.  The  danger  to  life  is,  generally  speaking,  in  proportion  to 
the  height  of  the  temperature,  but  recovery  has  taken  place  after  the 
temperature  has  reached  111°  F.  (27). 

With  the  rise  of  temperature  the  commonest  concurrent  symptoms 
are  diminution  of  the  pain  in  the  joints  and  sometimes  complete  cessation 
of  them ;  extreme  restlessness  passing  into  acute  delirium,  or  drowsiness 
deepening  later  into  stupor:  spasm  of  certain  groups  of  muscles,  or 
general  convulsions  are  not  uncommon.  The  profuse  sweating  diminishes, 
and  in  some  instances  perspiration  appears  wholly  suppressed,  and  the 
skin  is  intensely  hot  and  burning  to  the  touch.  With  the  rise  in  tempera- 
ture we  find  great  acceleration  of  the  pulse  and  rate  of  breathing.  In 
some  patients  a  large  increase  in  the  amount  of  urine  passed  has  been 
noted,  and  not  infrequently  persistent  and  uncontrollable  diarrhoea  comes 
on.     Death  is  almost  always  preceded  by  coma. 

Although,  ^vith  the  advent  of  hyperpyrexia,  it  is  undoubtedly  true 
that  in  many  cases  the  articular  pain  diminishes,  or  at  all  events  is  less 
complained  of,  the  Clinical  Society's  Committee  found  that  in  many  the 
condition  of  the  joints  remained  unaltered,  and  that  pericarditis  was  present 
in  more  than  half ;  70  per  cent  of  those  who  recovered  had  peri- 
carditis at  the  onset  of  hyperpyrexia,  and  in  42  per  cent  of  the  fatal  cases 
the  same  condition  was  found  after  death. 

The  rise  of  temperature  occupies  a  variable  amount  of  time.  The 
highest  point  may  be  reached  within  a  few  hours  of  the  commencement 
of  the  symptoms ;  or  the  maximum  may  not  be  met  with  until  several 
days  of  high  temperature  have  passed  (36).  In  cases  which  have  not 
been  treated  by  direct  application  of  cold,  the  highest  temperature  is 
usually  at  the  time  of  death  ;  and  in  several  instances  it  has  l>een  observed 
to  rise  for  a  short  time  after  death.  A  continuously  elevated  temperature, 
especially  if  it  occur  in  a  patient  whose  joint  pains  have  moderated,  and 
in  whom  there  is  no  evidence  of  pericarditis  or  other  complication,  should 
give  warning  of  the  possibility  of  hyperpyrexia ;  and  means  should  be 
taken  to  reduce  the  temperature.  The  probability  of  its  occurrence  is 
still  further  increased  if,  in  addition  to  a  continuously  high  temperature, 
unusual  restlessness  or  vigilance  be  present. 

Hyperpyrexia  is  most  apt  to  arise  during  the  second  week  of  the 
fever,  but  instances  have  been  known  as  early  as  the  second  day  and  as 
late  as  the  tw^enty-ninth  (17).  Out  of  seventy -four  cases  in  which  the 
date  of  its  occurrence  and  of  the  begiiming  of  the  attack  was  known, 
hyperpyrexic  symptoms  commenced  on  the  seventh,  eighth,  or  ninth  day 
in  25  (33-7  per  cent). 

Causation  of  hyperpyrexia. — The  group  of  symptoms  of  which  rapid 
rise  in  temperature  to  an  extreme  point  is  the  most  remarkable  feature  is 
not  confined  to  rheumatism.  A  similar  condition  is  met  with  in  small-pox, 
scarlatina,  typhus  and  enteric  fevers,  pneumonia,  and  more  frequently, 
perhaps,  in  pyaemia ;  yet  there  can  be  no  doubt  that  this  variation  arises 
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much  more  frequently  in  acute  rheumatism  than  in  any  other  disease. 
Kheumatic  hyperpyrexia  appejtrs  to  be  more  prevalent  in  some  years  than 
in  others,  fio  that  cases  are  apt  to  occtir,  as  it  were,  in  runs ;  hut  there 
does  not  appear  to  be  any  direct  connection  between  the  prevalence  of 
rheumatic  fever  and  the  number  of  hyperpyrexic  cases.  Hyperpyrexia 
occurs^  in  London  at  all  events,  with  much  greater  frequency  in  the 
siunnier  months — June,  July,  and  August  (17) — ^in  which  the  totid 
amount  of  rheumatism  is  small  as  compared  with  the  other  portion  of  the 
year. 

At  present  the  paiJwIotjt/  of  hppirpijrfjria  is  unknown.  The  heat- 
regidiiting  mechanism  of  the  body  is  in  sonie  way  or  other  thrown  out  of 
gear,  and  the  cereliral  symptoms  are  probably  tlependent  on  the  circulation 
through  the  brain  of  unduly  hot  blood  (59,  76),  producing  symptoms  similar 
to  those  met  with  in  abnormally  high  temperatures  of  other  specific 
diseases  and  of  inaolation  (see  vol.  i.  p.  491).  Dr.  Andrew  (1)  remarked 
many  ye^irs  ago  that  the  suddenness  of  the  rise  of  temperature  is  remark- 
ably similar  to  what  constantly  occurs  at  the  ch>sc  of  cerebral  disease  in 
its  coarser  and  more  common  forius,^-hremnrrhage,  softening,  meningitis, 
or  cerebral  tnmour.  In  what  way  the  heat-regidating  centres  (if  they 
exist)  are  primajily  affected  is  unknown.  Leber t  was  in  favour  of  the 
view  that  in  acute  disease,  under  certain  circurasbjinces,  a  poisonoiw 
material  is  formed  in  the  body  w^iich  ca-uses  ptiralysis  of  the  nervous 
centres;  others  have  8Up]K>rted  the  view  that  the  increased  heat  due  to 
febrile  metiilK>lisni  of  tissue  is  sntficient  of  itself  to  ca.use  paralysis  of 
the  nervous  centres  on  w^hich  the  heat^rcgidating  mechanism  depends. 
In  whatsoever  way  the  paralysis  of  the  heat-regulating  centres  bo  pro- 
duicd,  a  vieiuus  circle  is  set  up,  resulting  in  an  overheiited  condition  of 
the  Ixidy  and  a  consei[uent  deteinoration  of  tissue,  the  muscidar  tissue 
of  the  heart  e-specially  suiiering. 

Treatment  of  hifperpyrexm. — Experience  has  shown  that  in  these 
cases,  jis  in  insolation,  no  antipyretic  drugs  are  of  any  use.  The  only 
successful  mmle  of  treatment  is  the  rapid  abstmction  of  hejit,  and  by 
thb  means  we  are  able  to  snatch  some  sufferers  from  the  veiy  jaws 
of  death.  Dr.  Meding  appeiirs  to  have  been  the  fii'st  to  save  life  in 
this  w^ay  —  in  the  case  of  a  woman  in  whom  hyperpyrexia  occurred 
alxiut  the  twentieth  day  of  an  attack  of  rheumatic  fever  fnllowing 
erysipelas.  Tiie  rlieumaiic  attJick  was  of  nioderrite  severity  and  com- 
plicated with  endcK-^irduis  ;  the  temperature  rose  to  108  0"  F,  In  the 
same  year  Ut\  Wilson  Fox  (32)  published  his  first  c^tse  treated  unsnc- 
cesefuUy  by  rej>eiite<l  immersion  in  cohl  and  tepid  Itaths,  and  the  following 
year  his  two  successful  ones  (33).  Althf>ugh  the  value  of  cf>ld  afTiision  in 
the  treatment  of  fevers  had  l>een  recngiused  fi>r  ye<ai-s,  and  its  ctlicacy  in 
insolation  had  been  proved  by  Dr.  Mureliead  and  others  of  largo  Indian 
experience,  it  was  not  until  after  the  public<ition  of  Dr.  Wilson  Fox's 
caaea  that  the  tre^itment  of  hypt*ri)yrexia  l>y  the  rapid  abstraction  of  heat 
was  syatematicjvlly  used  in  this  country.  Prolonged  experience  has 
proved  its  efficacy  not  only  in  *'  rheumatic,"  but  also  in  other  forms  of 
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pyrexia ;  and  many  lives  have  been  saved  by  this  means.  When  this 
mode  of  treatment  was  first  made  use  of,  the  patients  were  placed  in  baths 
of  90°  F.  or  higher,  and  the  water  gradually  cooled.  Experience  has 
shown  that  nothing  was  gained  by  this,  the  temperature  of  the  bath 
need  not  be  raised  above  65°  F. — the  more  rapidly  heat  can  be  abstracted 
from  the  patient  the  better,  and  the  less  the  subsequent  exhaustion ; 
hence  it  is  a  good  plan  to  add  ice  rather  than  water  of  the  temperature 
of  the  air  to  the  bath  as  it  is  heated  by  the  patient.  Cold-water  pack- 
ing alone  is  not  of  much  effect ;  but  ice  packing  and  rubbing  the  body  with 
lumps  of  ice  have  secured  results  nearly  as  satisfactory  as  the  cold  bath, 
and  can  be  applied  when  facilities  for  bathing  are  not  at  hand.  Care 
should  bo  taken  to  sponge  the  head  with  ice-cold  water  or  to  apply  an  ice- 
cap whilst  the  patient  is  in  the  bath.  The  duration  of  the  bath  depends 
on  the  rapidity  of  the  fall  in  temperature  and  the  condition  of  the  patient. 
It  is  desirable,  if  possible,  to  keep  the  patient  in  the  bath  until  the 
temperature  has  fallen  five  or  six  degrees.  If  decided  shivering  comes  on, 
the  patient  must  be  taken  out  of  the  bath,  even  if  the  temperature  has 
not  fallen  many  degrees ;  not  infrequently  the  temperature  continues  to  fall 
for  a  time  after  removal  from  the  bath.  To  combat  the  collapse  which 
sometimes  follows,  the  free  use  of  stimulants  is  required ;  and  should  the 
temperature  sink  below  the  normal,  and  blueness  and  lividity  of  the  face 
or  extremities  remain,  hot  bottles  should  be  applied  to  the  feet  and  back. 
Abstraction  of  heat  being  the  only  method  as  yet  known  of  benefiting 
these  patients,  the  cold  bath  must  be  repeated  as  often  as  necessity 
arises ;  and  patients  have  recovered  after  undergoing  twenty-six  baths ; 
in  one  case  during  thirteen,  in  another  during  sixteen  days  (16). 

The  presence  of  pneumonia  or  of  peri-  or  endocarditis,  though 
probably  adding  to  the  danger  of  a  fatal  issue,  does  not  in  any  way 
contra-indicate  the  use  of  the  cold  bath. 

It  is  difficult  to  form  an  estimate  of  the  proportionate  number  of  cases 
of  hyperpyrexia  which  are  saved  by  this  treatment,  as  the  fatal  cases  are 
not  reported  so  freely  as  those  in  which  recovery  takes  place ;  wo 
have  no  data,  therefore,  for  estimating  the  frequency  of  the  occurrence 
of  hyi)er pyrexia.  The  mortality  of  the  collected  cases  to  which  reference 
has  been  made  was  as  follows  : — 


Cases. 

1 

Deaths. 

Recoveries 

34 
3 

13 

1 

Clinical  Society's  Keport 

Dr.  Wilson  Fox's  cases 

Other  cases  collected  by  the  Author     .... 

67 
22 
18 

33 

19 

5 

107 

57       '       50 

Omitting  18  cases  of  Dr.  Wilson  Fox's  collected  cases,  in  which  the 


application  of  cold  was  not  tried,  there  remain  89 — 39  deaths  and  50 
recoveries. 

Sequels. — Besides  tliose  pertaining  to  the  heart  ami  it^  coverings 
the  sequels  of  the  disease  are  few.  It  has  alreatly  been  remarked  that 
it  is  rare  for  a  joint  to  sutler  [lermanent  injury  ;  in  this  rei^pect  the 
difleaae  oiTers  a  strong  contrast  to  osteoarthritis,  gonorrhtva!  rheum^atism, 
and  gout.  The  most  serious  evil,  other  than  airdiac  mischief,  which  it 
leaves  behind  it  is  the  teiidenc\^  to  further  attacks  and  afurmut.  Dr. 
Garrad  hiis  extended  and  in  tlie  main  confinned  the  ohservation  of 
Hayem  on  the  condition  of  the  liluod  in  acute  rheumatism  ;  he  shows 
that  an  attack  is  always  aceurnpaMie(l  by  a  very  eonsiderablo  fall  io  the 
number  of  the  reti  corpuscles,  an*i  that  this  fall  tnkes  place  with  great 
rapidity ;  besides  the  diminution  of  the  red,  both  ohservei^  are  agreed 
that  tttere  is  a  slight  increase  in  the  number  of  the  white  coi-puscles. 
Dr.  Garrtwl  further  remarks  that  in  cases  nmnirig  a  favourable  couree 
without  serious  puhnonaiy  or  eardiac  lesions,  the  red  corpuscles  very 
raj^idly  rise  to  the  norma!  stan-lard  ag;iin,  Hayem  states  that  in  pro- 
tracted ceases  the  red  corpuscles  fall  in  numbers  continu<itisly,  but  Garrod 
fotuid  that  having  fallen  to  a  low  level  the  nundiers  of  the  red  corjMiscles 
remained  stationary.  The  variations  in  the  worth  of  the  red  eorpuseles, 
by  which  Garnxl  means  their  pn>{xnlion  of  hi^moglobin,  follow  closely 
the  variations  in  their  nimi1>er ;  but  in  some  instjinces  the  ju'rcentage  of 
hiemoglobin  in  the  corpuscles  continues  to  fall  fluring  convalescence, 
although  the  number  of  red  corpuscles  may  increase.  He  sums  up  his 
conclusions  thus  (38):  **The  anaunia  of  rheumatism  is  of  two  kinds: 
(Ist)  an  acute  oligoeythicmia  developing  during  the  acute  stage,  and  rapidly 
recovered  fn>m  as  soon  jis  convalesce  nee  sets  in ;  and  (2nd)a  pseudo-chlorotie 
condition  which  is  developed  as  a  sequel  of  the  attack  in  a  few  cases^ 
and  which  unless  it  is  appropriately  treated  may  last  for  a  long  period, 
the  fall  of  wofth  continuing  in  s^jite  uf  the  amelioration  of  the  pitient'a 
condition  in  other  respects." 

The  appropriate  treatment  of  these  anaemic  patients  is  the  main 
difficulty  in  the  management  of  convalescence  from  rhetimatic  fever ;  in 
other  cases,  simple  attention  to  the  digestion  and  regulation  of  the  bowels 
is  all  that  is  necessary,  and  bark,  the  old  remedy  for  acute  rheumatism,^ 
often  apfMvirs  to  me  of  use  and  prcferalile  to  fpiinine.  Antemic  jKitients, 
and  those  in  whom  there  has  been  endo-  or  periearditis,  should  not  be 
allowed  to  get  up  until  they  have  rnade  very  considtrable  jirogress.  Iron 
is  frequently  ill  toleratc^d  in  tho  aniemic  condition  inunediately  con- 
Boquent  on  an  attack,  although  at  a  later  period  it  may  be  of  great  benefit  ; 
cautious  trial  may  l>e  made  of  the  var-ious  preparations  of  iron,  as,  if  well 
borne,  tliey  usually  relieve  the  anremia  rjuickly  :  in  pitients  who  are 
unable  to  take  ferniginous  tonieis,  arseidc  is  of  use,  and  I  have  not 
infrequently  seen  great  benefit  inmi  ccMldiver  oil. 

The  gravity  of  the  C4iidvic  Ifsiotts  left  l>y  endocarditis  frequently  docs 
not  show  itself  until  long  after  convalescence  has  been  estiiljlished ; 
*  Used  by  Hnygartli  on  the  recommendation  of  Dr.  FotbergUJ. 
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it  is  essential,  therefore,  that  all  violent  exercise  or  efforts  calculated 
to  strain  the  heart  should  be  avoided.  At  the  same  time,  sufficient 
exercise  to  improve  the  general  health  and  to  keep  up  the  vigorous 
nutrition  of  the  heart  is  of  the  utmost  importance. 

Dilatation  of  the  stomach  is  not  a  very  rare  sequel  of  acute  rheumatism, 
and  ia  a  grave  obstacle  to  recovery  [vide  art.  "Dilatation  of  the 
Stomach."] 

In  connection  with  rheumatic  fever  mention  must  be  made  of 
the  rheumatic  nodules  —  small,  firm,  subcutaneous,  fibrous  nodules  — 
which  are  found  with  much  greater  frequency  in  children  than  in 
women  or  men.  In  children  they  are  of  considerable  pathological  and 
clinical  importance,  as  severe  cardiac  disease  may  accompany  them  without 
well-marked  joint  pains.  Dr.  Cheadle  says  (13)"  they  are  found  most  com- 
monly upon  the  back  of  the  elbow,  over  the  malleoli,  and  at  the  margin  of 
the  patella.  They  are  also  found  not  infrequently  upon  the  head, 
especially  along  the  superior  curved  line  of  the  occiput,  the  temporal 
ridge,  and  now  and  again  on  the  extensor  and  fiexor  surfaces  of  the 
hands,  or  the  extensor  of  the  feet,  the  vertebral  spine,  the  spine  of  the 
scapula,  and  the  crista  ilii."  They  vary  greatly  in  size,  and,  not  giving  rise 
to  pain,  are  often  overlooked ;  when  of  large  size,  however,  they  become 
painful  from  pressure,  and  the  larger  ones  often  remain  for  months.  Dr. 
Cheadle  considers  that  the  eruption  of  large  nodules  signifies  persistent 
and  uncontrollable  cardiac  disease,  which  almost  invariably  goes  on  to  a 
fatal  termination.  [See  Fig.  1,  p.  46,  art.  "Acute  Rheumatism  of 
Childhood."] 

Their  histological  structure  is  of  great  interest,  for  they  present 
microscopically  a  structure  very  similar  to  that  found  in  the  nodular 
growths  on  the  cardiac  valves,  if  not  identical  with  them  ;  the  rapidity  and 
frequency  with  which  these  subcutaneous  nodules  disappear  render  it  prob- 
able that  in  fortunate  cases  the  similar  growths  on  the  cardiac  valves  may 
likewise  disappear  without  leaving  mischief  behind.  There  is  no  doubt  that 
subcutaneous  nodules  are  most  commonly  associated  with  disease  of  the 
cardiac  valves.  In  the  cases  collected  by  Drs.  Barlow  and  Warner  (4), 
twenty-seven  in  ntunber,  there  was  but  one  in  which  cardiac  disease  was 
not  well  marked ;  nevertheless,  several  cases  have  been  reported  in  women 
(12,  79,  23)  in  whom  no  morbid  sound  at  the  heart  was  noted,  and  in 
adults  their  pathological  meaning  and  bearing  on  prognosis  do  not 
appear  to  have  much  value. 

The  appendices  need  a  few  words  of  explanation  and  comment. 

The  Army  Medical  Reports  do  not  give  the  returns  for  rheumatic 
fever  in  the  United  Kingdom,  all  cases  being  entered  under  rheumatism  : 
on  applying  to  the  Medical  Department  of  the  Army,  the  Director- 
General  kindly  furnished  me  with  the  figures  for  the  years  1889-91, 
which  are  here  made  use  of. 

Egypt,  Canada,  the  Cape  and  St.  Helena  stations  are  entered  twice 
over,  the  entries  in  italics  being  for  longer,  the  others  for  shorter 
periods ;  the  high  average  of  admissions  to  hospital  in  Egypt  and  the 


Cape  for  the  longer  periods  are  due  to  the  years  during  which  our 
troops  wore  on  active  service  in  the  field.  In  Egypt  the  average  admis- 
sion during  the  years  of  active  eervice  reached  the  high  figure  of  29*68 
per  thousand;  in  the  Cape,  C4S  per  thousand,  I  have  eonser|uontly 
talc  en  the  average  of  the  3a*ars  duiing  which  our  troops  were  not  on 
active  duty  in  the  field  as  the  nomiaL 

The  Canadian  returns  were  unsatisfactory;  in  1882  the  military 
returns  do  not  give  the  number  of  cases,  hut  say  of  rheumatism^ 
"  various  foi-ms  rather  prevalent,"  In  1883  the  admissions  to  hospital  for 
rheumatism  amounted  to  57 "70  per  thousand,  and  the  note  appended  is, 
**  but  the  acute  form  was  not  as  numerous  as  in  the  preceding  year/'  In  the 
next  two  3^eai's  rheumatic  fever  m  separated  from  rheumatism,  and  the 
figures  for  these  years  give  the  very  high  average  of  21  (J  7  per  thousand, 
followed  in  1886  by  a  drop  to  2*33  per  thousand.  1  have  thought  it 
best,  therefore,  to  consider  the  average  of  the  six  years  188G-91  as  more 
truly  representing  the  normal  It  is  possible,  of  course,  that  a  long 
epidemic  of  rheumatic  fever  might  have  been  going  on  during  the 
years  1882-85  ;  but  I  failed  to  obtain  any  retuins  of  the  civil  population 
during  those  years  for  comparison. 

Dr.  Newsholmo,  in  the  Milroy  Lectures  of  the  year  1895,  when  dealing 
with  the  returns  of  the  Ai*my  Medical  Deimrtment,  did  not  separate 
rheumatism  from  rheumatic  fever,  A  comparison  of  Appendix  I.  and 
Appendix  II.  shows  how  necessary  it  is  to  do  this  if  we  are  to  form  an 
opinion  as  to  the  prevalence  of  acute  rheumatism  at  any  station  :  for 
exiimple,  he  states,  correctly  enmigli^  that,  among  our  Mediterranean 
stations,  Gibraltar  is  the  worst  station  for  rheumatism,  and  Cyprus  the 
be«t ;  altho\igh  the  admissions  to  hospital  for  rheumatism  are  nearly 
twice  as  many  per  thousand  at  Gibraltar  as  at  Cy|>rU9^  for  acute 
rheumatism  they  show  exactly  the  same  percentage.  Similarly^  the  Cape 
of  Good  Hope,  which  in  Appendix  IL  heads  the  list  for  our  white  troops, 
is  one  of  the  freest  from  rheumatic  fever.  Mauritius,  which  stands  first 
in  Appendix  L,  is  twelfth  in  Appendix  IL  England,  Ireland,  and 
Scotland  occupy  much  the  same  position  in  both  lists,  but  there  is  a 
much  greater  difference  In  acute  rheimiatism  than  in  rheumatism  ;  in 
England,  the  average  number  of  attacks  of  acute  rheumatism  per  thousand 
is  double  that  in  Scotland,  wherejis  in  rheumatism  it  is  only  7  per  cent 
higher.  Of  all  our  military  stations  Bermuda  is  the  freest  both  from 
rheumatism  and  rhermatic  fever ;  the  latter  fact  is  remarkable,  as  the 
mortality  from  rheumatism  among  the  civil  population  is  high,  averaging — 
for  the  five  years  1889-93 — 5*53  per  thousand  of  deaths.  It  is  interesting 
abo  to  note  that,  whilst  so-called  rheumatism  is  extremely  prevalent 
among  our  coloured  troops  at  Sierra  Leone,  rheumatic  fever  is  almost 
unkno^vn  ;  yet  the  same  troops  in  the  West  Indies  have  a  higher  per- 
centage for  rheumatic  fever  than  oiu*  white  troops  quartered  tlieTC, 

Turning  to  the  Colonial  statistics  (Appendices  III,  and  IV.),  I  regret 
that  those  of  rheumatic  fever  are  so  scanty.  Appendix  IlL,  with  the 
exception  of  Mauritius,  Jamaica  and  Ceylon,  is  confined  to  people  of 
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European,  and  for  the  most  part  British  blood ;  whereas  Appendix  FV. 
includes  in  many  cases  an  enormous  preponderance  of  native  and  coloured 
blood. 

The  effect  of  malaria  in  producing  pains  and  aches  classified  as 
rheumatism  is  well  shown  in  Appendix  IV.,  Hondiu'as  standing  first 
Australia  and  New  Zealand  cannot  be  considered  malarious  countries 
and  I  was  surprised  to  find  them  stand  so  high  in  both  III.  and  lY 
Unfortunately  no  available  statistics  could  be  obtained  for  New  South 
Wales  and  Queensland. 

Appendix  V.  is  inserted  for  what  it  may  be  worth.  I  think  no  con- 
clusions can  be  drawn  from  it  as  to  the  frequency  of  rheumatic  fever 
among  the  general  population  ;  nor  as  to  its  prevalence  in  different  parts 
of  the  country :  for  instance,  in  two  districts  so  near  together  as  Man- 
chester and  Salford,  the  latter  stands  at  the  head  of  the  list  with  10*24 
rheumatic  fever  cases  to  every  1 00  medical  ones ;  and  yet  at  the  Royal 
Infirmary,  Manchester,  the  percentage  is  only  3*34.  If  we  take  the  pro- 
portion of  acute  rheumatism  to  the  other  medical  patients  in  the  five 
London  hospitals  given  in  Appendix  VI.  as  a  fair  test  of  the  frequency 
of  the  disease  in  London,  we  see  that  it  is  about  6 J  per  cent;  this  per- 
centage is  equalled  or  exceeded  by  ten  hospitals  in  the  list,  and  they  seem 
to  have  little  in  common.  Salford,  Bamsley,  Bristol  and  Leeds  may  be 
considered  as  manufacturing  communities  with  a  large  labouring  popula- 
tion. An  admixture  of  gout  may  account  for  the  high  figures  at  Burton- 
on-Trent;  but  these  explanations  do  not  hold  good  for  Whitehaven, 
Tewkesbury,  Oxford,  Brighton,  and  Hastings,  which  have  few  features  in 
common,  whether  industrial  or  climatic  {v\dt  vol.  i.  p.  50). 

The  east  coast  appears  to  suffer  decidedly  less  than  the  west ;  New- 
castle-on-Tyne,  which  is  a  vast  manufacturing  city,  is  alone  in  presenting 
a  high  average. 

In  compiling  this  list,  care  has  been  taken  to  make  use  only  of  the 
returns  of  those  hospitals  which  afforded  full  information  as  to  the  actual 
numbers  of  their  rheumatic  fever  or  acute  rheumatism  cases ;  and  of  the 
annual  number  of  their  medical  as  distinguished  from  their  surgical 
patients. 

I  am  glad  of  this  opportunity  of  tendering  my  thanks  to  the  secre- 
taries and  resident  officers  who  have  so  kindly  supplied  me  with  the 
information  which  enabled  me  to  compile  Appendix  V.,  at  a  trouble  and 
labour  to  themselves  which  I  fear  was  considerable. 
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Appendix  I. — Abstracted  from  the  Army  Medical  Reports,  showing  the 
average  Number  of  Cases  of  Rheumatic  Fever  per  thousand  of 
strength  admitted  into  Hospital  at  the  various  stations. 


mi 

SUtions. 

Remarks. 

£gvp(' 

7  02 

10  years,  which  include  the  ycai« 
of  active  service. 

Canada         ..... 

6-26 

8  years. 

1.   Mauritius 

87.5 

10  years. 

2.  Malta 

3-71 

10  years. 

3.  Englantl 

3-43 

3  years,  1889-91. 

Ca}te  and  St.  Helena      . 

3-12 

9  years,  includes  the  years  of 
active  service. 

4.  Canada 

2-83 

6  years,  1886-92. 

5.   India 

2/iO 

10  years. 

g  /Gibraltar 

°-  \  Cyprus 

8.  Ireland ' 

2-38 

10  years. 

2-38 

10  years. 

2-03 

3  years,  1889-91. 

9.  China  and  Straits  Settlements       .   ' 

1-94 

10  years. 

10.   West  Indies  Coloured  Troops        .   1 

1-75 

4  yeai-8. 

n.  Egypt 1 

1-73 

5  years,  subsequent  to  the  con- 
clusion of  active  service. 

12.  Scotland , 

1-52 

3  years,  1889-91. 

13.  Cape  and  St.  Helena     . 

1-30 

5  years,  subsequent  to  the  con- 
clusion of  active  service. 

, ,   /West  Indies        .         .         .         .   ' 
^*-\Cevlon 

0-83 

10  years. 

0-83 

8  years. 

16.   West  Africa  Coloured  Troops 

0-70 

10  years. 

17.   Bermuda 

0-42 

5  years. 

18.  Native  Army  of  India  . 

0-29 

3  years,  1889-91. 

Appendix  II. — Abstracted  from  the  Army  Medical  Reports,  showing  the 
average  Number  of  Cases  of  Rheumatism  per  thousand  of  strength 
admitted  to  Hospital  at  the  various  stations  of  the  British  Army 
during  the  years  1882  to  1891. 


UH 

Stations. 

'i  £  fe  = 

Remarks. 

5||'5 

1. 

West  Africa  Coloured  Troops 

84-74 

10  years. 

2. 

West  India 

63-15 

4  years. 

8. 

Cape  of  Good  Hope  and  St.  Helena 

42-94 

9  years,   includes  the  years  of 
active  service. 

4. 

Gibraltar 

35  18 

10  years. 

5. 

West  Indies 

83-42 

10  years. 

6. 

India 

32-68 

10  years. 

7. 

Canada          

31-09 

6  years,  1886-92. 

8. 

England 

Malta 

31-06 

3  years,  1889-91. 

9. 

29-91 

10  years. 
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Appendix  IL  (continued) 


stations. 

Admissions 
for  Rheuma- 
tism perlOOO 
ofstreugth. 

Remarks. 

10.  Ceylon 

1  11.  Ireland 

12.  Mauritius 

13.  Egypt 

14.  Scotland 

15.  XativH  Army  of  India  . 

1«.  Cvpnis 

1 7.  China  and  Straits  Settlements 

18.  Bermuda 

28  13 
27-90 
26-86 
26-79 

24-20 

20-87 
19-04 
17-09 
16-18 

8  years. 

3  years,  1889-91. 
10  years. 

5  years,  salieequent  to  the  con- 
clusion of  actire  aerrice. 
3  years,  1889-91. 
8  years,  1889-91. 
10  years. 
10  years. 
5  years. 

Appendix  III. — ^Abstracted  from  the  Blue  Books  and  Official  Returns  of 
our  Colonies  and  Colonial  Dependencies,  showing  the  average 
IS  umber  of  Cases  of  Rheumatic  Fever  admitted  to  the  Civil  Hospitals 
per  thousand  of  admissions  from  all  causes. 


for 
ever 

ions. 

SUtions. 

rm 
^^4 

Reinarks.1 

,  Province  of  Ontario     .... 

i 

22 -or* 

The  figures  for  rheumatism 
heiug  19-74. 

Victoria  f  Australia)     .... 

13-71 

6  Years. 

1  New  Zealand 

13-55 

6  years. 

'  Victoria  Hospital         .... 

13-45 

Halifax. 

1  Western  Australia       .... 

7-08 

1  year  only. 

1  South  Australia  .         . 

6-66 

Cape  of  Good  Hope     .... 

5-78 

Tasmania    .         .         . 

6-06 

This  high  average  is  due  to  the 
prevalence  of  the  disease  iu 
1891. 

St.  Helena 

4-96 

1  Mauritius 

4-44 

1  Jamaica 

2  02 

6  years. 

Malta 

0-68 

Ceylon 

0-18 

^  The  average  of  the  five  last  years  for  which  statibtics  have  been  obtainable  has  been 
taken. 

*  Does  the  high  figure  for  Acute  Rheumatism  depend  on  the  nature  of  the  classification  ? 
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Appendix  FV. — Statistics  of  Rheumatism  abstracted  from  tne  Official 
Returns  of  our  Colonies  and  Colonial  Dependencies,  showing  the 
average  Number  of  Cases  of  Rheumatism  admitted  to  the  Civil 
Hospitals  per  thousand  of  admissions  from  all  causes. 


1.  Hoiidnr&s     . 

2.  Victoria  [Australia) 

3.  Jamaica         .         -         * 

4.  Straits  Settlements 

6.  Sierra  Leone 
0,  Hew  Zealand 

7.  Nova  Scotia 

5.  Western  Austmlia 
9*  Provini'^  of  Ontario 

10.  Cttpt*  of  Otmd  Hojie 

11.  South  Australia    . 

12.  Ceylon 

13.  St  Helena   . 

14.  British  Guiana 

15.  Victoria  Hospital  (Halifax) 

16.  Mauritius     . 

17.  Tasmania     . 

18.  MalU  .... 


&2-07 
71-32 
56  "11 
53-95 
53  •5S 
5333 
44-25 
42"7l 
41-32 
41  10 
38-44 
30-30 
30-44 
28-40 
26-45 
23'7& 
23-79 
22-71 


6  years, 
fi  years. 
4  years. 

7  years. 


Adelaide  Hoaptal  only. 


^  The  averages  are  taken  from  the  last  five  years  for  which  I  could  obtain  statistics, 
except  when  otherwise  stated. 
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Appendix  V. — Showing  the  Proportion  of  Acute  Rheumatism  to  the  Total 
Admissions  for  Medical  Diseases  in  various  Provincial  Hospitals  in  Great 
Britain  and  Ireland 


Hospitals. 


Rheamatlc 

Fever. 
Per  cent. 


Remarks. 


1.  Salford 

2.  Whitehaven 

8.  Burton -oni-Trent 

4.  Barnaley 


5.  Tewkesbury. 

6.  Oxford 

7.  Bristol 

8.  Brighton 

9.  Leeds  .         • 

10.  Hastings 

11.  Sheffield       . 


12. 
18. 
14. 
15. 
16. 

17. 

20. 
21. 
22. 
23. 

24. 

26. 
27. 
28. 
29. 
80. 
81. 
82. 
88. 
84. 
85. 
86. 
87. 


Kilmarnock  .... 

Birmingham 

Douglas,  Isle  of  Man    . 

Bedk»rd        .... 

Dorchester   .... 

^Glasgow       .... 

-j  Newcastle-on-Tyne 

IStoke-upon-Trent 

Newark        .... 

Salisbury      .... 

Derby 

Birmingham 

/Guildford    .... 
\We8t  Norfolk  and  King's  Lynn 
Hereford       .... 
Liverpool      .... 
St  Patrick  Duns 

Exeter 

Folkestone  .... 
West  Meath  and  Mullingar  . 
Manchester  .... 
Dundee  .... 
Aberdeen  .... 
Guernsey  .... 
Leamington .... 
Perth 


88.  Kent  and  Canterbury    . 

89.  Edinburgh    . 

40.  Chichester    . 

41.  East  Suffolk  and  Ipswich 

42.  Louth  Dispensary 


10-24 
9-58 
9-26 
8-07 

7-66 
7-64 
7-20 
6-74 
6-59 
6-56 
6  06 

5-75 
5-57 
5-38 
5-14 
513 
510 
510 
5-10 
4-70 
4-68 
4-60 
4-28 
4-17 
4-17 
4-04 
8-96 
8-77 
3-76 
3-78 
8-57 
3-84 
3-30 
2-81 
2-74 
2-64 
2-63 

2-52 
2-35 
1-83 
1-41 
0-97 


5  years 
10 
10 


10  „ 
1  year 

10  years 

10  „ 
8    .. 


Victoria  Hospital.     Acute  and 
subacute. 


Royal  Infirmary. 


Approximate  only.  One-half  of 
cases  being  stat^  to  be  acute. 


General  Hospital. 


Queen's  HospitaL 


Royal  Southern  Hospital. 
Dublin. 


Royal  Infirmary. 


Cottage  Hospital. 
Warn  lord  Hospital. 
This  is  calculated  from  an  aver- 
age of  medical  cases. 

One  year  only. 


From  the  following  hospitals,  the  returns  did  not  permit  the  cases  of  rheumatio 
fever  to  be  separated  from  the  rest  of  the  rheumatic  cases. 


48.  Torbay 
44.  Gravesend 
Liverpool 


45. 

46. 
47. 

48. 


Huntingdon 
Grantham     . 
Huddersfield 


12-35 
5-96 
5-56 


5-00 
3-59 
2-00 


'  9  years 
,10     „ 


10 

iio 


All  cases  said  to  be  acui^e. 


Majority  acute, 

Infirmary. 
An  average  only. 

An  average  only. 


Royal  General 
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Appendix  VI. — Showing  the  average  Proportions  of  Cases  of  Rheumatic 
Fever  admitted  to  some  of  the  London  Hospitals  to  the  Total 
Admissions  to  the  Medical  Wards. 


HospiUlB. 


Percentage 

of  canes  of 

Rheumatic 

Fever. 


Remarks. 


Westminster  Hospital 
St.  George's  Hospital 
University  College  Hospital 
St.  Thomas's  Hospital 
St.  Bartholomew's  Hospital 


7-87 
6-60 
6-74 
6-13 
6-68 


9  years  from  1884-92. 
10  ■  .,  ■  1884-93. 
10  „  1881-90. 

10      "    „  1882-91. 

^1  „         1878-98. 


If  the  last  five  years  of  the  series  is  taken,  a  very  great  diminution 
in  the  number  of  cases  at  the  Westminster,  St  Thomas's,  and 
St  Bartholomew's  Hospitals  is  shown.  University  College 
Hospital  shows  a  fractional  decrease,  and  St  George's  a  fradioiuil 


Westminster  Hospital 
St  Thomas's  Hospital 
St  Bartholomew's  Hospital 
University  College  Hospital 
St  George's  Hospital 


8-70 
4-78 
8-51 
6-22 
6-22 


5  years  from  1888-92. 
5  „         1887-91. 

5  „         1889-93. 

6  „         1886-90. 
5          „  1889-93. 


W.  S.  Church. 
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The  Acute  Eheumatism  op  Childhood 

Acute  rheumatism,  as  it  occurs  in  childhood,  presents  many  points  of 
difference  from  the  disease  as  it  appears  in  maturer  life.  The  ordinary 
conception  of  acute  rheumatism,  as  characterised  by  swollen,  tender, 
painful  joints,  profuse  sour-smelling  perspiration,  and  high  pyrexia,  is 
drawn  from  observation  of  this  affection  as  we  see  it  in  adults ;  in  them 
arthritis  is  one  of  the  most  constant,  prominent,  and  chaiucteristic  of 
the  morbid  phenomena.  This  description,  however,  does  not  represent 
rheumatism  as  it  is  usually  seen  in  childhood ;  at  this  period  of.  life  it 
has  a  far  wider  pathological  range,  and  its  phenomena  are  more  various 
and  comprehensive. 

The  Rheumatic  series. — Certain  affections  of  other  parts  and  organs 
are  so  frequently  associated  with  acute  rheumatism  of  the  joints  that 
the  existence  of  some  close  pathological  connection  between  them  is  now 
very  generally  accepted ;  and  these  affections  appear  more  frequently 
and  play  a  more  prominent  part  in  the  disease  as  it  is  presented  in  child- 
hood. Endocarditis  and  pericarditis,  for  example,  which  are  frequent 
accompaniments  of  articular  rheumatism  in  adults,  appear  yet  more 
-  frequently  and  in  more  intimate  association  with  the  rheumatism  of  child- 
hood. 

In  addition  to  these  there  are  other  manifestations  which  appear  so 
commonly  or  exclusively  in  association  with  rheumatism  in  the  case  of 
children  that  they  must  be  admitted  into  the  rheumatic  series ;  namely, 
subcutaneous  tendinous  nodules,  exudative  erythema,  and  chorea:  not 
to  mention  a  few  rarer  conditions  of  less  certain  connection.  In  the 
rheumatism  of  children  these  non-arthritic  manifestations  become  con- 
spicuous and  frequent;  while  articular  inflammation,  so  prominent  in  the 
rheumatism  of  adults,  is  usually  slight  and  unimportant,  and  occasionally 
may  be  absent  altogether.  Tonsillitis  occurs  in  connection  with  the 
rheumatic  state  in  children,  as  in  adults ;  but  has  no  special  features  or 
significance. 

In  the  case  of  children,  then,  arthritis  is  not  the  eminent  or  representa- 
tive symptom.  It  would  seem  that  at  this  period  the  joint  tissues  are 
less  susceptible,  the  other  fibrous  tissues,  the  skin,  and  the  nervous 
system  more  so  than  in  later  life.  Thus  in  the  rheumatism  of  child- 
hood arthritis  is  at  its  minimum;  endocarditis,  pericarditis,  subcutane- 
ous nodules,  chorea  are  at  their  maximum.  As  life  advances  this 
rule  is  gradually  reversed:  the  joint  affection  grows  more  prominent, 
regular,  and  characteristic,  while  the  other  phenomena  decline  and 
tend  to  die  out.  Endocarditis  and  pericarditis  become  Jess  frequent ; 
subcutaneous  nodules,  so  significant  in  early  life,  practically  cease  with 
the   advent   of   puberty;    and  chorea,   so  common  in  connection  with 
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the  rheumatism  of  childhoml,  disiippears  as  maturity  is  reached.  If 
the  picture  of  acute  rheumatism  bad  been  drawn  originally  fmm  the 
disease  as  it  appears  in  chilrihodd,  when  it  arises  under  simpler  con- 
ditions, the  articular  aft'ection  woulfl  not  have  been  regarded  as  repre- 
sentative; endocarditis  tind  pericarditis,  and  possibly  chorea,  would  have 
been  looked  upon  as  the  primary  .-ind  essential  phenomena,  and  arthritis 
as  a  complication. 

Another  general  point  of  distinction  between  the  rheumatism  of 
childhood  and  that  of  later  life  is  the  tendency  of  the  various  phases  to 
arise  independently  and  apart  from  each  other.  They  do  indeed  occiu* 
together — arthritis,  for  example,  with  periearditia  and  endocarditis,  or 
endocarditis  with  chorea  and  nodules  \  or  all  these  together  its  phenomena 
of  the  same  rheumatic  storm  :  yet  the  series  of  rheumatic  events  is  often 
spread  out  or  scattered  over  a  term  of  months  or  years,  so  that  the 
history  of  a  rheumatism  may  be  the  history  of  a  whole  childhood.  At 
one  time,  for  instance,  there  may  he  an  endoftU'ditis,  a  chorea,  at  another, 
and  an  arthritis  at  another,  without  any  further  coincident  manifesta- 
tion of  the  disease.  Again,  the  rheumatic  series,  as  seen  in  children, 
may  be  complete  or  incomplete  in  any  degree.  The  whole  series  of 
^phenomena  nuiy  follow  in  succession,  or  the  e.xpression  of  the  rheumatic 
attack  may  Vie  limited  to  a  single  event.  An  arthritis^  an  endocarditis, 
or  a  chorea  may  occur  alone,  without  the  subseiiuent  manifestation  of 
any  other  rheumatic  seizure.  Again,  the  combinations  of  the  several 
phases  may  follow  any  order  of  sequence. 

Sometimes — j>erhap8  mo.=it  frequently^ — an  arthritis  appears  first ;  in 
Other  cases  an  endocarditis ;  now  and  again  a  cli<  »rea  inaugtirates  the 
morbid  series.  These  phases  may,  moreover,  be  closely  associated  in  point 
of  time ;  or  may  i>€cur  singly,  or  again  in  groups  with  varying  intervals 
between. 

Injlnmce  of  sex. — The  incidence  of  acute  rheimiatisra  upon  the 
sexes  in  childhood  dilTers  remarkably  from  that  in  the  period  of  maturity. 
Taking  all  ages  of  life  together  it  falls  nearly  equally  on  males  and 
females,  somewhat  more  heavily  on  the  former.  In  childhocni,  however, 
the  case  is  reversed,  and  the  disease  is  must  common  in  girls.  The 
proportions,  however,  show  curious  variations. 

According  to  the  statistics  yielded  by  the  reports  of  the  Collective 
Investigation  Committee,  in  the  first  period  of  from  1  to  5  years  of  age 
boys  preponderate  in  the  projwrtion  of  5  to  1,  In  the  next  quinquen- 
nial period,  from  6  to  10  years,  they  become  ne^irly  equal,  in  the  pro- 
portion of  15  to  14.  In  the  next  period  of  11  to  ir>  years  there 
comes  a  remarkable  change :  the  proportion  is  suddenly  reversed^  the 
girU  suffering  in  the  proportion  of  nearly  2  to  I,  This  explains 
in  some  degree,  prolwdily,  the  greater  prevalence  of  chorea  in  girls 
about  this  period  of  life.  After  the  age  of  15  the  greater  liability  of 
girls  declines  up  to  20  years,  so  that  at  the  close  of  this  period  men 
preponderate. 

Another  point  with  regard   to  acute  rheumatism,  which  comes  out 
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with  especial  clearness  and  force  in  the  case  of  children,  is  the  potent 
intluence  of  hereditary  disposition.  The  statistical  evidence  recorded  in 
this  respect  is  unsatisfactory  and,  indeed,  obviously  defective.  The 
results  show  great  discrepancy,  owing  to  differences  in  the  thorough- 
ness of  the  inquiry,  the  nature  of  the  evidence  allowed,  and  the  class  of 
patient  from  whom  it  is  drawn.  Most  of  the  material  was  obtained  from 
hospital  patients  of  the  poorer  class,  who  genOTally^Jcnow  little  of  their 
relations,  or  of  the  diseases  from  which  they  suffer ;  and  the  inquiry  was 
usually  based  upon  the  history  of  articular  affectij^  alone.  More  trust- 
worthy data  can  be  obtained  from  private  cases  ;^{ttirent8  of  the  better 
class  know  a  good  deal  about  the  diseases  of  their  own  children  and  of 
immediate  blood  relations.  Statistics  from  private  cases  of  acute 
rheumatism  under  my  own  observation  give'  a  proportion  of  70  per 
cent  in  which  there  is  a  definite  family  history  of  the  same  affection  in 
near  blood  relations.  Many  examples  have  been  recorded  which  show  a 
remarkable  family  incidence,  the  individual  cases  often  occurring  apart, 
and  not,  therefore,  attributable  to  locality  or  infection.  The  most 
significant  fact  of  all  is  the  power  which  double  inheritance  appears  to 
exercise  in  intensifying  the  tendency  to .  the  disease.  When  acute 
rheumatism  prevails  in  the  families  of  both  parents,  not  only  is  the  liability 
to  the  disease  increased,  but  its  severity  and  persistence  are  increased  also. 
The  most  inveterate  and  fatal  cases  which  have  come  \inder  my  observa- 
tion have  had  this  double  strain ;  and  similar  examples. have  been  recorded 
by  Dr.  Groodhart,  Dr.  Garrod,  and  others. 

As  the  phenomena  of  acute  rheumatism  in  childhood  are  more  varied 
and  extensive  than  those  met  with  in  later  life,  so  each  in  turn  presents 
points  of  difference  from  the  same  condition  in  adults,  and  requires 
detailed  and  individual  consideration. 

Arthritis. — It  has  already  been  stated  that  in  childhood  the  articular 
affection  is  usually  slight,  indeed  it  is  less  extreme  in  every  way  than  in 
the  case  of  adults ;  there  is  less  swelling  and  tenderness,  less  pain  and 
fever.  It  is  a  comparatively  rare  thing  to  see  a  young  child  lying 
motionless,  bound  hand  and  foot,  and  not  daring  to  move  or  turn  in  bed 
for  fear  of  pain — ^a  condition  so  characteristic  of  the  disease  in  older 
people.  There  is  often  merely  a  little  pain,  stiffness  and  tenderness,, 
without  perceptible  swelling,  limited  perhaps  to  a  single  joint  or 
set  of  joints.  Sometimes  the  affection  of  the  fibrous  tissues  is  extra- 
articular, confined  to  the  tendons  of  the  fascia  in  the  neighbourhood  of 
the  joint,  and  analogous  to  the  stiff  neck,  which  sometimes  indeed  is  the 
only  sign  of  rheumatism.  The  tendons  of  the  hamstring  muscles  under 
the  knee,  for  example,  may  be  attacked  alone,  causing  stiffness  and  pain 
on  movement;  a  child  thus  affected  walks  on  the  tips  of  the  toes,  with 
knees  bent  to  avoid  tension  of  the  sinews — a  very  characteristic  sign. 
Such  minor  attacks  are  apt  to  be  overlooked  altogether,  or  regarded  as 
simple  feverish  attacks,  not  severe  enough  to  require  medical  aid,  and 
soon  forgotten.  Yet,  slight  as  the  articular  signs  may  be,  they  are  fre- 
quently accompanied  by  a  subacute  endocarditis  or  pericarditis,  leading 


eventually  to  grave  heart  legions.     These  facts  afford  the  key  to  many 
instances  of  unexplained  heart  disease  and  of  chorea. 

The  slight  arthiitis  of  acute  rheumatism  in  childhood  often  assumes 
&  misleading  aspect,  so  that  it  may  bo  ditticult  to  distinguish  it  from 
Other  ailments  involving  pain  and  tenderness  of  limbs  and  joints.  Its 
early  recognition  is,  huwever,  of  the  hrst  importance,  since,  as  prenously 
stated,  an  insidious  and  deadly  endocarditis  or  pericarditis  may  be  at 
work  concurrently  with  it.  The  affection  of  the  hamstring  muscles, 
with  walking  on  the  toes,  and  apparent  inability  to  put  down  the  heel, 
hjiS  been  mistaken  for  incipient  Uilipes,  and  treated  accordingly,  Simi- 
laj'ly,  the  disinclination  to  walk  has  been  attributed  to  paresis  and  loss  of 

rer  to  do  so.  Conversely,  other  morbid  conditions  are  often  mistaken 
ai^ticuUir  rheumatism.  In  my  experience  the  mistake  is  moat  fre- 
quently made  ie  infantile  sctu'vy.  The  swelling,  immobility,  and  extreme 
tenderness  of  the  limbs,  accunipanied  often  by  slight  transient  pyrexia, 
at  first  eight  simulate  articular  rheumatism  very  closely.  Scurvy,  how- 
ever, may  usually  be  distinguished  by  the  periosteal  position  of  the 
swelling,  which,  moreover,  is  almost  invariably  limited  to  the  shafts  of 
the  long  bones.  In  one  of  my  own  cases  there  was  periosteal  swelling 
over  the  malar  bone;  and  in  another  a  swelling  of  the  periosteum  of 
the  lower  part  of  the  shaft  appeared  to  extend  to  the  joint  structures. 
Such  cases,  however,  are  rare  exceptions.  Other  diagnostic  points  are 
the  existence  of  spongy   gums,   suljcutaneous  and  other   haemorrhages, 

aaturia  or  albuminuria ;  although  these  are  not  always  present 
'Moreover,  infantile  seiu'vy  is  limited  to  the  bottle-feeding  period  of 
infancy,  that  is,  to  the  first  eighteen  months  or  two  years  of  Kfe,  when 
articular  rheiunatism  is  almost  unknown. 

Infantile  palsy  (essential  paralysis,  acute  anterior  polio-myelitis)  in  its 
early  stage,  when  there  is  olUm  consiilerable  hyperaesthesia,  is  another 
affection  liable  to  be  confounded  with  acute  rheumatism.  The  chief  points 
of  distinction  are  that  in  infantile  piralysis  there  is  extreme  fiaccidity  of 
muscle ;  the  affected  limbs  are  limp  and  fall  loosely  down  with  drooping 
of  the  toes,  while  the  tenderness  is  found  to  be  diffused  and  geneiul, 
.  confined  to  Joints  and  tendons.  Later  the  disappearance  of  faradic 
atractility  and  tendon  reflex  is  decisive.  Another  condition  liable  to 
be  mistaken  for  slight  rheumatic  arthritis  is  syphilitic  disease  of  the  ends 
of  the  long  bones.  In  tliis  there  is  tenderness  and  swelling  from  accom- 
panying periostitis,  and  there  may  even  be  some  articular  inflammation, 
With  pain  on  movement.  It  is  to  be  distinguished  from  true  rheumatic 
affection  by  the  presence  of  other  signs  of  congenital  syphilis,  or  by  the 
history  ;  but  the  most  distinctive  feature  is  the  age  at  which  it  occurs, 
namely,  in  the  first  few  months  after  birth,  when  rheumatism  is  practically 
nnknowTi.  I  have  never  met  with  a  case  of  acut43  rheumatism  in  early 
infancy,  although  rare  instances  have  been  recorded  by  Senator,  Henoch, 
and  others.  Possibly  these  may  have  been  examples  of  syphilitic  affec- 
tion, or  of  infantile  scurvy,  a  disease  at  that  time  hardly  recognised. 
The  swelling  of   the  wrists  in   tetany,   the   arthritic   hiemorrhages   of 


baainophilia,  the  joint  trouble  of  tubercular  disease,  the  artbritis  of 
pyaemia,  and  acute  osteomyelitis,  are  also  conditions  met  with  in  children 
which  are  liable  to  be  mistaken  for  slight  rheumatic  arthritis. 

The  inflamraiitiun  of  the  Joint  structures  in  children  being  slight, 
certain  symptoms  especially  associated  with  it  are  slight  also.  The 
profuse  acid  perspirations^  so  marked  in  the  acute  rheumatism  of  grown 
persons^  are  not  common  in  children.  Pyrexia,  again,  is  rarely  great,  and 
this  is  the  more  remarkable  as  in  children  the  temperaturo  tends  to  rise 
from  slight  causes.  In  rheumatism,  so  eminently  pyrexial  a  disease 
as  far  as  adults  are  concerned,  the  temperature  in  the  case  of  chililren 
seldom  rises  above  101^  or  10*2^;  degrees  of  103'j  104^  are  comparatively 
uncommon,  and  usually  of  short  duration. 

Hyperpyrexia,  which  occurs  now  and  agsiin  in  the  acute  rheumatism 
of  adults  and  is  so  grave  and  often  uncontrollable,  is  at  least  extremely 
rare  in  childhoo<l.  I  have  never  seen  an  instance  of  excessive  or  fatal 
hyperpyrexia  m  a  child,  nor  any  case  in  which  the  tempeniiure  biis  shown 
a  persistent  tendency  to  nui  up  rapidly  beyond  control  to  a  fatal  height. 
The  earliest  age  I  can  find  recorded  at  which  fatal  hyperpyrexia  occurred 
ia  thirteen. 

Ansemla. — The  effect  of  acute  rbeumatism  in  producing  ana?mia  is 
w^ell  known,  and  in  children  this  is  even  more  noticeable  than  in  adults. 
Wlien  the  rheumati*!  state  is  actively  manifested  in  children  ana?mia 
proceeds  apace,  and  hfi*mie  cardiac  murmurs  are  frequent  With  the 
single  exception  of  that  of  diphtheria  there  is  no  organic  poison  which 
causes  such  rajiid  blaTuhing  as  that  of  rheumatism. 

Cardiac  Inflammations, — In  children,  as  Dr,  Sturges  pointed  out, 
more  than  in  adults  the  heart  is  apt  to  sutler  in  all  its  atrnttnres  at 
the  same  time  :  endocarditis,  pericarditibs,  and  myocarditis  are  liable  to 
occur  together,  and  the  carditis  to  b©  general.  This,  however,  chiefly 
arises  towards  the  close  of  fatal  cases,  when  rlieumatic  attacks  recui;  and 
endocarditis  has  ah*eady  given  riso  to  valvular  lesions.  Then  pencan litis, 
accompanieil  by  myoearditis,  is  usually  added  to  the  original  endt>cardiai 
intlamraati(m.     As  a  ride,  however,  etidocarditis  occurs  first  and  alone. 

Endocarditis  occurs  acutely  in  the  course  of  articular  rheumatism  in 
children  as  it  does  in  adidts.  More  often  it  comes  on  in  a  subacute, 
insidious,  progressive  form,  which  is  characteristic  of  the  disease  in 
childhorKJ,  when  the  arthritis  may  be  slight,  or  at  the  time  even  in- 
appreciable. Endocarditis  may  indeed  appear  at  any  stage  of  the 
rheumatic  procession  of  events,  ear!y  or  late,  entirely  alone  or  in  com- 
bination with  arthritis  or  chorea,  or  nodules,  or  pericarditis,  or  with  any 
or  all  of  these  combined.  Usually  it  comes  early  m  the  series  and 
recurs,  wherein  it  stands  in  contmsfc  with  pericarditis  which  is  apt  to 
appear  towards  the  close.  Most  often  it  arises  in  connection  ^ith  slight 
arthritis  or  with  chorea;  and,  not  seldom,  valvular  lesion,  due  to  ante- 
cedent endocEirditis,  is  discovered  already  establishex^i  when  the  first 
joint  afl^ections  or  chorea  attract  attention  and  lead  to  examination  of 
the  condition  of  the  heart. 


As  might  be  expected  from  the  fact  that  in  children  endocarditig 
arises  in  connection  with  slight  raanifestations  of  the  other  forma  of  acute 
rheumatism,  or  even  apart  from  them^  inflammation  of  the  endocardial 
valve  stmctures  is  nearly  twice  as  common  in  the  case  of  children  as  in 
that  of  adults. 

It  baa  been  atatCfJ  that  endocarditis  is  liable  to  come  on  insidiously, 
without  its  existence  being  known  or  suspected  until  some  other  rheu- 
matic manifestation  leads  to  examination  of  the  heart,  and  to  the  dis- 
covery of  valvular  mischief  already  established.  Even  when  it  arises  in 
the  course  of  an  attack  of  articular  rheumatism,  and  is  discovered  at  the 
outset,  the  signs  of  it  are  vague,  slight  and  slowly  developed  ;  some 
quickening  of  the  pulse,  with  an  excitefl,  uneven,  irregular  action  of  the 
heart,  and  changes  in  the  cardiac  sounds  afford  the  earliest  indica- 
tions. The  most  common  of  the  latter  is  the  soft,  blo'^Ning,  systolic 
murmur  at  the  apex  with  accentuation  of  the  pulmonary  second  sound, 
which  indicates  a  commencing  mitral  leakage,  due  to  the  thickening 
aod  rigidity  of  the  flaps  and  chordie  which  lead  to  imperfect  closure  of 
the  valve, 
/"  Another  early  sign  is  reduplication  of  the  second  sound,  not  at  the 
base  but  at  the  apex  ;  it  is  probably  due  to  a  retarded  opening  of  the 
mitral  gate  resultiiig  from  rigidity  caused  by  inflammatory  thickening. 
With  this  there  are  sometimes- — not  usually  at  the  outset  but  after  a  time- 
— ^a  soft,  blowing,  diastolic  murmur  after  the  later  of  the  two  second 
Bounds,  and  an  accentuation  of  the  first  sound,  signs  of  changes  which 
gmdually  lead  to  stenosis  and,  long  afterwards,  to  the  development  of  a 
true  presystolic  rumble.  Although,  as  a  rnle,  endocarditis  in  chilflren 
sets  in  and  progresses  insidiously  and  bIowIv,  giving  little  oiitwanl  sign 
of  its  existence,  and  often  rocun*ing  frequently  in  subacute  foiTn,  occa- 
aionally  it  proceeds  with  great  rapidity.  In  such  cases  there  is  more 
fever  and  constitutional  disturbance,  and  the  valvular  inflammation 
progresses  quickly ;  so  that  a  murmur  which  began  as  a  soft^  gentle, 
blowing  sound,  the  very  existence  of  which  appeared  doubtful  when  first 
detected,  may  (acconling  to  my  obser\alion)  increase  to  a  loud  nuisical 
bruit  in  the  course  of  a  single  week.  The  coneun-ent  eruption  of  sub- 
cutaneous nodules  is  always  a  grave  sign  indicative  of  serious  and  gener- 
ally persistent  or  recurrent  valvulitis,  often  aecomjmnit^d  by  pericanlitis 
also.  Rheumatic  endocaniitis  in  children,  as  in  adults,  may  attack 
either  the  mitral,  aortic,  or  tric'uspi<l  valves  :  yet  the  first  is  by  far  the  most 
eommon  event,  and  mitral  regurgitation  the  most  usual  lesion  ;  never- 
theless mitral  stenosis  is  more  comnnm  than  is  generally  believed. 
Mitral  stenosis,  indeed,  is  the  special  prcKluct  of  the  sulxieute^  slow  re- 
current course  which  is  so  characteristic  of  endocarditis  in  childhood, 
and  it  h  in  the  time  of  childhooii  that  the  mischief  usually  begins* 
The  reduplication  of  the  second  sound  at  the  apex,  or  the  slight  accentua- 
tion of  the  first,  which  are  the  early  signs  of  it,  escape  notice.  These  signs 
are  the  results  of  the  stifl'ening  of  the  valve -flaps  from  inflammatory 
thickening,  which  produces  \irtuai  stenosis ;  although  there  is  no  fixed 
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constriction  of  the  orifice.  The  loud,  vibrating,  prolonged,  presystolic 
bruit  and  slapping  first  sound  are  not  common  in  childhood ;  they  do  not 
usually  appear  until  some  years  later,  when  the  disease  is  advanced, 
and  the  mitral  orifice  has  become  permanently  narrowed.  Hence  the 
rarity  of  a  pronounced  presystolic  bruit  in  early  childhood,  and  its 
discovery  with  such  startling  frequency  about  the  age  of  puberty.  Thus 
also,  no  doubt,  arose  the  error  of  regarding  mitral  stenosis  as  usually 
non-rheumatic  in  origin. 

X  Ulcerative  endocarditis  is  a  most  rare  sequel  to  the  rheumatism  of 
children,  since  it  is  most  often  met  with  in  subjects  broken  down  by 
drink  and  disease.  The  only  case  within  my  own  observation  occurred 
in  a  girl  of  eight  years  old,  and  this  is  the  sole  instance  which  I  can 
find  recorded  in  a  patient  under  the  age  of  fourteen. 

Pericarditis  may  arise  at  any  step  in  the  rheumatic  series ;  first  or 
last ;  alone,  or  combined  with  any  one  or  more  of  the  other  manifesta- 
tions, such  as  endocarditis,  arthritis,  the  evolution  of  nodules,  or  chorea. 
Most  often,  however,  it  comes  late,  in  association  with  recurrent  endo- 
carditis, when  the  heart  is  already  hypertrophied  and  dilated.  So  that, 
as  Dr.  Sturges  pointed  out,  it  is  almost  always  found  post-mortem  in  the 
fatal  heart  disease  of  children.  As  in  the  case  of  endocarditis,  peri- 
carditis in  children  is  usually  subacute,  chronic,  recurrent.  It  may  occur 
^cutely,  as  in  the  rheumatism  of  adults,  with  rapid  exudation  and 
effusion  of  fluid,  pericardial  distension  and  distress,  but  this  course  is 
exceptional;  as  a  rule  it  proceeds  insidiously,  with  slight  symptoms, 
although  these  are  more  distinct  and  recognisable  than  those  of  valvular 
inflammation. 

The  first  appreciable  physical  sign  of  subacute  pericarditis  is  usually 
a  slight  pericardial  rub,  which  may  be  constant,  or  intermittent,  or  may 
cease  altogether.  The  child  is  seen  to  be  restless  and  uncomfortable ; 
and,  if  old  enough,  complains  of  pain  in  the  prsecordial  region,  which  is 
generally  a  little  tender  on  firm  pressure.  The  pulse  quickens  to  120  or 
130,  out  of  proportion  to  the  temperatiu*e,  which  is  usually  but  slightly 
raised,  say  to  99°  or  100°  or  101°  F.  This  quickened  pulse-rate,  without 
adequate  rise  of  temperature,  is  very  characteristic  of  the  subacute  peri- 
carditis of  early  life.  Ansemia  increases  in  a  marked  degree ;  chorea  if 
present  becomes  aggravated,  or  curious  emotional  attacks  come  on,  in 
which  the  child  is  moved  to  tears  or  laughter  by  a  word.  With 
these  signs  a  mitral  murmur  perhaps  appears,  or  an  existing  murmur 
grows  louder  and  rougher;  subcutaneous  nodules  also  often  arise  on 
the  elbows  and  knees,  or  on  the  ankles  or  occiput;  these  are  always 
suggestive  of  a  grave  implication  of  the  fibrous  structures  of  the  heart 
The  pericardial  rub,  if  it  has  ceased,  reappears  after  an  interval ;  or  the 
extent  of  cardiac  dulness  may  show  the  variations  due  to  a  fluctuating 
amount  of  eflusion ;  the  effusion,  however,  is  never  large,  and  usually  is 
quickly  reabsorbed. 

Further — the  most  significant  indication  of  all — although  the  physical 
signs  of  friction  and  eflusion  subside,  due  probably  to  the  formation  of 
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ricardial  adhesions^  the  rapid  action  of  the  heart,  in  spite  of  digitalis, 

lladonna,  ergot,  or  etrophanthus,  continues  unchanged.     The  area  of 

nliac  dulneas  increases,  and  there  is  muffling  of  the  sounds  over  the 

mid-cardiac  region — probalily  not  due  to  eflfusion,   Ijut  to  the  increased 

«ize  of  the   heart   and    thickening    of    the   pericardium.     Etifeeblement, 

,a.'mia,   emaeiution    proceed  ajiace  \    the  pulse  grows  weaker ;   and   so 

after  weeks  or  months  the  patient  sinks  from  heart  failure  and  exhsiustion, 

thout  dropsy  or  marked  dyspncca :  or  the  symptoms  may  subside  to 

ur  at  intervals,  and  the  course  of  the  disease  thus  extend  over  years 

of  months. 

X)ccasionally  endocarditis  and  pericarditis,  together  with  myocarditis, 

run  an  acute  course ;  delirium  supervenes,  respir«itory  distress  becomes 

I      ^eat ;  vomiting,  which  is  often  obstinate  and  persistent,  not  infrequently 

■m^lti,  and  prostration  becomes  extreme.     Such  symptoms  always  indicate 

f    %  wndition  of  great  danger.     These  cases  as  a  rule  arise  when  pericarditis 

occurs  late,  when  the  heart  is  already  seriously  damaged  by  previovis 

Nttacks  of  endo-  or  pericarditis,  and  the  secondary  changes  of  dilatfition 
nd  hypertrophy,  iuid  perhaps  adherent  pericardium,  have  already  advanced 
vo  a  marked  extent 
1^^       PnknrduU  Jibrom. — The  residta  of  the  chronic  recurrent  pericaif litis 
^Bf  childhood  are   serious  enough.     In  many  instances  the  pericardium 
^*oecome«  greatly  thickened,  and  its  two  surfaces  so  closely  adherent  that, 
when  examined  post-mortem,  all  sign  of  the  space  between  them  is  found 
to  have  disappeared,  and  the  heart  is  enclosed  in  a  tightly -fitting  sac  of 
fibrous  tissue,  sometimes  as  much  as  an  eighth  of  an  inch  in  thickness. 
The    chronic    inflammatiDry  process   spreads    now  and    again    from    the 
ricardial  sac  to  the  tissues  of  the  pleura  and  adjacent  mefliastinum»  so 
t  these  become  matted  together  in  a  tliick  fibrous  mass — an  indumtive 
ediastino-pericarditis.     This  is  indicated  clinically  by  ascending  dulneaa 
ong  the  middle  and  upper  sternum,  and  increased  respiratory  and  cardiac 
'distress. 

In  certain  cases  fibrous  growths  ca,use  pressure  upon  the  great  vessels 
at  the  base  of  the  heart :  such  pressure  is  most  operative  upon  the  veins, 
leading  to  hepatic  engorgement,  ciiThosis  with  ascites,  imjierfect  tilling  of 
the  pulmonary  arteries,  cyanosis,  dyspncea  and  general  dropsy. 
^^1  Tliese  cases  of  meciiastino-[>ericardial  fibrosis  are  rare;  but  several 
^^ftave  come  under  my  own  oljscrvation,  and  others  have  been  recorded, 
^^-  ^Another  occasional  result  of  this  chronic  fibrous  pericarditis  of  child- 
r  *16ibd  is  worthy  of  notice.  The  tight,  strangling  grip  of  the  inelastic 
I  fibrous  sac  not  only  interferes  with  the  contraction  and  dilatation  of  the 
cardiac  chambers,  and  thus  causes  grave  embarrassment  of  the  heart's 
mechanism,  but  it  interferes  also  with  the  progressive  development  of 
the  orgiin  in  childhood,  so  that  it  fails  to  grow  in  proportion  to  the  rest 
of  the  bcDdy,  and  general  dropsy  eventually  follows  as  the  result  of 
imperfe4:t  cardiac  p«»wer. 

Cases  of  the  kind  are  recorded  by  Watson  and  Bouilkud^  and  several 
hare  come  under  my  own  observation. 


Flo.  1.— A«tite  rhenmttlarn.    Gmre  form,  with  rjnmeip>iis  Urpi  ntxjnl^s,    Ffttat 

F,  8.J  let  4  y«mi  ikiid  »  mrtnthfl.  (HospH*!  for  Sick  Children,  Grwit  Onnond  8tre<*t  I)ec<*Tnb<»rlO,  1^87, 
UDder  the  care  of  Dr.  Choftdle,)  RUeuiuatio  xtCMlulen^  uryllieiiui  ni*rginALani»  cborea^  UouUe 
mitml  itionnnr,  aiibritii. 
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Mtfocarditis. — With  pericarditis,  and  probably  to  Bome  extent  with 
endocarditis,  there  is  always  some  degree  of  infltunmation  of  the  muscle 
lying  beneath  ;  or  rather  perhaps  of  the  intermuscular  connective  tissue, 
extending  to  the  muscle  fibres  themselves.  These  are  found  after  death 
to  lie  swollen,  blurred  in  outline^  with  numerous  nuclei,  and  proliferation 
of  the  interstitial  fibrous  tissue. 

In  old-sUnding  cases  of  ciironic  pericarditis,  with  adherent  pericardium, 
there  is  marked  increatje  of  interstitial  fibrosis,  and  the  striiu  of  the  must^le 
fibres  become  indistinct  or  are  altogether  lost.  Those  changes  of 
interstitial  fibrosis  and  degeneration  of  muscle  fibre  account  in  part  for  the 
cardiac  failure  which  is  so  conspicuous  in  the  last  stage  of  heart  disease 
in  children. 

Hypertrophy  and  Dilatation. — All  that  need  be  said  about  these 
secondary  changes  is  that,  other  things  being  equal,  these  changes  proceed 
more  rapidly  in  the  case  of  children  than  in  adults.  In  accordance  with 
the  general  law  that  in  early  life  the  tissues  respond  more  quickly  iind 
readily  to  stimulation,  and  grow  more  vigorously  than  after  maturity, 
hypertrophy  develops  faster,  and  dilatation  is  more  rapid ;  probably 
because  the  tissues  are  softer  and  more  yiehling. 

Dropsy  and  other  Complications. — The  ready  development  of  hy7>er' 
trophy,  in  response  to  increased  strain,  renders  compensation  exceptionally 
complete  at  first,  and  probably  accounts  for  another  special  feature  of  the 
rheiunatic  heart  affections  of  children,  namely,  that  the  common  complica- 
tions of  disease  of  the  heart  in  adults,  such  as  pulmonary  ajroplexyj 
enlargement  of  the  liver  and  extreme  dropsy,  are  rare  iti  the  younger 
children.  It  is  an  unusual  thing  to  see  a  little  child  blue,  turgid,  and  water- 
logged— a  sight  so  sadly  frfquent  in  the  last  stage  of  valvular  disease  in 
adults.  In  addition  to  effectiveness  of  compensation,  however,  there  is 
another  reason  for  this  immunity  :  children  with  severe  heart  disease 
usually  die  from  other  causes  before  the  stage  of  grave  tricuspid  le/ikage 
is  reached — from  antemia,  wasting,  aBthenia,  rather  thun  from  direct 
obstruction  to  the  mechanism  of  the  circulution  ;  unless  it  be  in  the  case 
of  the  strangling  grip  of  pericardial  filjrosis  and  adhesion. 

Subcutaneous  tendinous  nodules. — Another  exceptional  and  special 
feature  of  acute  rheumatism  in  children  is  the  development  of  suhcutiineous 
nodular  growths  of  fibrous  tissue.  Not  uncommon  tn  early  life,  they  are 
comparatively  rare  phenomena  in  the  case  of  adults.  They  may  appear 
in  connection  with  any  of  the  other  phases  of  rheumatism,  but  are 
mostly  associated  with  endocarditis  and  pericarditis,  and  in  this  relation 
are  of  serious  import  They  appear  to  have  been  first  noted  by  Dr. 
HiUier,  and  subsequently  by  Meynet  and  others  ;  but  their  comparative 
frequency  and  clinical  significance  were  first  pointed  out  by  Dr.  Barlow 
and  Dr.  Warner,  The  nodules  lie  under  the  skin  in  connection  \nth  fascia 
or  tendons^  that  is,  in  relation  with  fibrous  tissue ;  and  similar  nodular 
proliferations  have  been  found  in  the  peTiosteum,  and  even  in  the  peri- 
cardium. They  varj'  in  size  from  that^^Lflthemp  seed  to  that  of  an  almond, 
or  are  even  larger  i  when  small  they  may  not  become  visible  until  the 
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skin  is  drawn  tightly  over  them,  al though  easily  detected  by  the  touch. 
They  aro  not  tender  except  slightly  so  in  rare  instances  j  nor  is  there 
redness  of  skin  over  them  unless  it  arise  casuiilly  from  friction  or  prL'ssnre. 
There  may  bo  but  one  of  these  nodules  ;  but  three  or  four  are  usually 


Wsa*  1,-^llecfcUiiii  of  ftitbcutari«ous  t^tidinoat  nodule  in  acute  rheuiiiBtlsmt  thowing  Active 
prut trcnit ion  an>l  cHI  infiltratinu  oT  flbroua  tissue. 

Jolin  T.,  tt't.  7J  yfaire.    (Honpltal  for  Sick  Chll<lrent  Great  Ormofiri  Strw»t»     AhoiU  Aagtut  0^  1SS8.) 
Cbom,  mhrltia,  enducftrditlA,  pletiriky,  tiodules,  pericAnlillJi. 


found;  sometimes  indeed  the  number  is  large,  as  many  a8  twenty  or 
thirty.  In  one  extreme  instance  of  an  intense  rheumatic  state  within 
my  observation,  it  M^as  adculated  that  200  were  present  at  one  time* 
These  fibrous  ntwhiles  grow  to  a  perceptilile  size  in  the  course  of  a  few 
days ;  but,  when  large,  they  take  a  considerable  time   to  attain  t4>  their 


Jta^  S.— Section  of  tortff  valve  jti  ulrt-ratn'-o  ftiflr^rarHiii'*  in  a  chwn,  slinwinji  pioUfomtion  aurt  cell 
'   k  IdltltrmtioD  of  AUbeudotbellitl  fibrous  tiMue^,  similar  to  ttuit  of  iho  subcutaaeous  noetule  libovrn  in 
fig  SL 

liferation  analogous  to  that  which  is  seen  in  the  interstitial  framework  of 
the  liver,  or  of  the  ki finer,  in  cirrhosis.      Tlic  connection  of  these  nmlules 
with  rheumatism  and  rheumatoid  arthritia  is  apparently  absolute.      Bo  far 
as  is  known  they  own  no  itthor  origin  or  relatirjii. 
y^  General  experience  has  confirmed  views  originally  expressed  by  Dr, 

|B  Barlow  and  Dr.  Warner  as  to  the  grave  signihcance  of  these  fibrous  out- 
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growths.  They  indicate  concurrent  and  nsiuilly  progressive  cardiac 
diseaae ;  that  a  similar  process  of  inflammatory  change  and  proliferation 
is  going  on  in  the  fibrous  tissues  of  the  ciirfliac  valves  or  pericanlium,  or 
in  both.  When  the  nodules  are  raatiy  and  large  they  indicate  serious 
danger, an  endo-  or  pericarditis  which  is  uncontrollable,  and  mlvances  almost 
certainly  to  a  fatal  ending.  In  the  acute  rbeumatism  of  children  esjjecially 
they  have  this  ominous  association  with  progressive  endocarditis  and 
pericarditis  of  the  most  serious  kind.     [See,  however,  pp.  91,  92. — Ed.] 

Microscopical  examination  of  a  section  of  the  mitnd  valve  in  rheu- 
matic endocarditis  shows  ]>i^liferation  and  cell  infiltration  of  the  sulv 
endothelial  fibrous  tissue,  which  is  the  counterpart  of  that  which  takes 
place  in  the  evolution  of  a  sul>cutaneoufi  nodule.  This  may  explain  the 
clinic^'^d  significance  of  the  latter ;  while  their  rapid  development  and 
equally  quick  disappearance  in  some  cases  suggest  that  the  concurrent 
mitral  murmurs,  w^hich  are  apt  to  arise  and  disappear^  are  not  functional, 
but  are  due  to  the  development  of  similar  inflammatory  cell  growth  in 
valves  and  chordfe,  which  may  sub.«?ide  on  occasion  as  ijuickJy  as  we  see 
it  does  sometimes  in  a  subcuUineous  nodule. 

Eruptions  associated  with  acute  rheumatism.  —  The  exudaiivt 
iryihenuis  ami  jnirjmni  Hwumufmi  are  far  more  fretpiently  associated  with 
the  rheumatic  state  in  the  case  of  children  than  of  adults.  They  may 
appear  at  any  stage  of  the  rheumatic  series,  l)Ut  genemlly  arise  in  con- 
nection with  active  disturbance  of  other  kinds,  such  us  arthritis ;  and  ttnt 
infrequently  with  the  endocarditis  and  pericarditis  of  the  more  serious 
cases. 

The  erythemas  occur  chiefly  in  children,  in  marginate,  paptdar,  or 
urticarious  forms;  erythema  nodosum  is  less  often  concurrently  asso- 
ciated with  other  phases  of  rheumatism  than  the  rest.  Its  appeamiice, 
however,  from  time  io  time  in  immediate  connection  with  a  rheumatic 
outburst  seems  to  stamp  it  as  one  of  the  rheumatic  phenomena,  and  it  ia 
occasionally  met  with  in  childhood. 

Purpura  rheumatica  is  an  eruption  or  hfemorrhagic  condition  which 
occurs  almost  exclusively  in  childhood.  Some  cases  of  rheumatic  jairpura 
are  clearly  extreme  inst^ances  of  erythema,  in  which  hiemorrhagic  extrava- 
sations are  unusually  marked.  Others,  again,  are  possibly  instances  of 
simple  purpura  or  haemophilia,  in  which  there  is  oftentimes  tendenicss  and 
swelling  of  adjacent  joints.  There  h,  however,  a  purpura  closely  asso- 
ciated with  acute  rheumatism,  occurring  concurrently  with  general  arthritis, 
or  in  subjects  who  have  suflered  from  articular  rheumatism.  In  the  latter 
case  it  has  an  arthritis  of  its  own,  the  joints  in  proximity  to  the  erup- 
tion —  especially  the  feet  and  ankles  when  it  appears  in  the  legs 
— being  swollen,  tender,  and  painful,  although  there  may  be  no  rise  of 
tempeniture.  In  a  few  rare  instances  thb  condition  is  accompanied  by 
haematuria. 

Tonsillitis  is  another  rheumatic  phase  which  is  perhai>8  somewhat 
more  common  in  children  than  in  adidts ;  but  it  shows  no  siiecial  featui^es 
in  early  life. 
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Pleurisy,  pneumonia,  bronchitis,  and  other  inflammatory  coruJitions  of 
minor  imp^^rtance  occur  occ^a!^ionalIy  in  the  course  of  rheiiiimtistti  in  chikl- 
hoofl  as  in  lat^r  life^  bnt  they  have  no  distinctive  characters  at  the  early 
period  which  call  for  remark. 

Chorea,— One  of  the  most  interesting  properties  of  acute  rhenmatiBm 
in  childhood,  and  one  almost  entirely  conhneil  to  that  period  of  life,  is  ita 
connection  with  chorea.  Genuine  chores,  apart  from  mere  grimacing  (which 
is  a  disturbance  of  the  second  dentition,  and  not  in  any  way  connected 
with  rheumatism),  is  very  closely  associated  with  the  rheumatic  state.  It 
appears  not  only  in  direct  connection  with  acute  rheumatism  of  the  joints, 
but  with  endocarditis  also,  with  pericarditis,  with  erythema  multiforme 
iind  nodosum,  and,  above  all,  with  that  especial  rheumatic  si^n  the  evolu- 
tion of  subcutaneous  noilules.  Chorea  may  appear  in  relation  to  one  or 
more  of  these ;  and  when  it  occiu-s  alone,  apirt  from  any  other  rheumatic 
manifestations  at  the  moment,  is  often  followed  at  an  interval  l>y  arthritis, 
or  b}^  other  rheimiatie  manifestations.  It  is  especially  liable  to  occur, 
even  when  alone,  in  members  of  families  in  which  rheumatism  is  rife  ;  one 
individual  may  have  articular  rheumatism,  another  endoian litis,  another 
chorea.  The  chain  of  evidence  in  favour  of  the  rheumatic  nature  of 
chorea  in  the  case  of  children  is  remarkable.  It  is  impossible  to  state  it 
in  detail  here,  but  it  may  be  affirmt^d  that  the  presumj>tion  is  strcpngly  in 
favour  of  the  view  that,  in  the  great  majority  of  cases  at  all  events, 
chorea  is  of  rheumatic  origin.  Wo  may  almost  certainly  say  that  the 
endocarditis  and  periciirditis  of  chorea  are  invariably  rheumatic  in  n attune 
and  origin,     [Fule  art.  *' Chorea"  in  a  later  volume.] 

In  relation  to  this  may  be  mentioned  the  curious  association  of  the 
neurotic  groundwork  of  chore^i  with  the  rheumatic  taint  According  to 
my  own  observation,  the  rheiunatic  child  in  a  family  is  the  nervous  child 
of  the  family  ;  but  no  distinct  association  with  specific  nervous  family 
diseaae  can  be  satisfactorily  traced. 

Scarlatinal  rheumatism.— The  articular  affection  which  appears  now 
and  Again  in  the  course  of  scarlatina,  and  which  eiui  in  no  way  be  dis- 
tin^ished  from  that  of  acute  rheumatism,  is  naturally  a  form  met  with 
chiefly  in  childhood.  It  is  often  accompanied  l>y  endocarditis  or  pericar- 
ditis, sometimes  by  chorea ;  and  subcuti*neous  nodides  have  more  than 
onca  been  observed  in  the  course  of  an  attack. 

Thia  scarlatinal  rheumatism  usually  arises  e^arly  ;  it  has  been  observed 
on  the  third  day,  but  occurs  most  frequently  about  the  end  of  the  first 
week-  And  it  is  noteworthy  thai  the  esjjecial  liability  to  acute  artictdar 
rheumatism  which  obtains  in  girls  extends  also  to  the  scjirlatinal  form. 
[Vuif  art.  on  *' Scarlet  Fever."] 

Rheumatoid  arthritis  occurs  occasionally  in  childhood  as  a  sequel 
of  acute  rheumatism,  sometimes  in  its  most  severe  and  intractable  form. 
Such  Qiises  are,  however,  rare,  and  present  no  distinctive  characters. 
[Fuie  p.  102.] 

Prognosis. — The  prognosis  of  acute  rheumatism  is  far  more  serious 
in  the  case  of  children  than  in  that  of  adtdts.     This  results  chiefly  from 
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the  greater  tendency  to  endocarditis  and  pericarditis,  the  proclivity  to 
which  may  be  roughly  stated  to  be  inversely  as  the  age  of  the  patient. 
The  danger  from  this  source  is  no  doubt  aggravated  by  the  fact  that  in 
many  cases  the  first  stages  of  heart  disorder  are  apt  to  be  overlooked, 
owing  in  some  cases  to  the  slight  character  of  the  articular  affection 
which  accompanies  it,  and  to  its  entire  absence  in  others.  Thus  the  cardiac 
inflammation  runs  on  unchecked  by  the  palliation  of  rest  and  appropriate 
treatment.  A  further  source  of  increased  peril  in  childhood  lies  in  the 
remarkable  tendency  of  the  disease  at  this  period  to  recur,  so  that  the 
heart  is  liable  to  become  fatally  injured  by  repeated  attacks  of  endo- 
carditis and  pericarditis. 

In  mild  cases,  no  doubt,  the  rapid  growth  of  muscle  favours  quick 
and  complete  compensation ;  but  in  severe  cases  the  ready  dilatation  of 
the  young  tissue  more  than  counterbalances  the  rapidity  of  its  remedial 
growth. 

Treatment. — The  affection  of  the  joints,  with  its  accompanying  pain 
and  tenderness,  being  in  the  case  of  children  almost  invariably  of  small 
intensity,  and  not  the  cause  of  any  great  distress,  the  pyrexia  also  being 
in  most  instances  moderate — all  symptoms,  in  fact,  both  articular  and 
constitutional,  being  subdued  and  subacute — anything  like  active  treat- 
ment by  full  doses  of  salicylate  of  soda,  so  effective  in  the  case  of  adults, 
is  rarely  required.  Not  infrequently,  indeed,  it  does  great  harm  by  its 
depressing  effect,  for  children  bear  severe  and  drastic  measures  badly. 
In  place  of  salicylate  of  soda,  salicin  may  be  given  in  doses  of  from  5 
to  20  grains,  or  quinine  in  doses  of  1  to  3  grains,  every  four  to  six  hours. 
With  this  an  alkali  should  be  combined,  such  as  citrate  of  soda  or  of 
potash,  in  doses  of  5  to  20  grains  according  to  age. 

The  general  evidence  of  statistics  of  the  Collective  Investigation  Com- 
mittee is  in  favour  of  the  conclusion  of  the  late  Dr.  Fuller  and  of  Dr. 
Dickinson,  that  cai-diac  inflammation  is  less  frequent  and  less  pronounced 
under  full  alkaline  treatment  than  under  any  other.  In  the  case  of 
children  this  is  especially  important,  for  the  chief  interest  and  danger 
centres  in  the  cardiac  implication  and  its  results,  and  not  upon  the  pain 
and  distress  of  articular  troubles.  The  one  great  object  of  treatment 
should  be  to  diminish  this  danger  as  far  as  possible. 

The  first  and  most  important  point  is  to  guard  against  an  insidious  or 
masked  attack  of  endocarditis  or  pericarditis.  It  has  been  shown  that 
this  may  accompany  the  slightest  articular  affection,  or  bo  associated  with 
chorea,  or  an  exudative  erythema,  or  an  eruption  of  subcutaneous  nodules ; 
or  again  it  may  arise  apart  from  any  known  rheumatic  phase  with  an 
indeterminate  febrile  attack  of  apparent  insignificance.  It  is  essential, 
therefore,  to  examine  the  condition  of  the  heart  carefully,  not  only  in 
every  case  where  there  is  the  slightest  articular  or  other  known  rheumatic 
condition,  such  as  a  stiff  neck,  or  a  stiff  knee,  wrist,  or  ankle,  in  chorea, 
in  tonsillitis,  in  an  evolution  of  nodules,  but  also  in  every  pyrexial  con- 
dition of  any  kind  arising  in  a  child.  Whenever  there  is  a  suspicion  of 
rheumatic  inflammation,  it  is  wise  to  enforce  absolute  rest  in  bed,  even  if 


no  cardiac  diBturbance  be  perceptible.     Complete  physical  repose  and 
external  wanuth  are  of  \iul  importance. 

Cases  of  alight  rheumatism  are  as  a  nile  treated  far  too  lightly,  A 
little  timely  care,  the  avoidance  of  fresh  chill,  and  of  excitement  of  heart 
or  strain  of  its  muscle,  may  make  all  the  difference  in  the  degree  of 
cardiac  mischief. 

Dr,  Sibson  found  that  a  much  larger  proportion  of  patients — more 
than  two  to  one — treated  by  rest  escaped  permanent  heart  mischief  as 
compared  with  those  allowed  free  action. 

In  cases  of  active  pericarditis^  accompanied  by  pain,  tenderness^  and 
distress,  the  application  of  an  iccbag,  as  recommended  by  Dr.  Lees,  is 
usi^aUy  grateful^  relieves  f)ain»  and  appears  to  exercise  a  favourable 
influence  on  the  inflammatory  process.  One  or  two  leeches  may  be 
applied  to  the  praecordia,  but  anything  like  profuse  extraction  of  blood 
by  leeches  is  injurious.  Children  bear  loss  of  blood  ill.  In  cases  of 
persistent,  recurrent,  intractabto  endt>car<litis  and  pericarditis,  which  form 
such  sad  and  especial  features  of  the  acute  rheumatism  of  children, 
digitalis,  strophanthus,  strychnia,  and  opium  are  the  <lrugs  of  most  service. 
The  latter  is  best  given  in  the  form  of  nepenthe,  and  in  frequent  small 
doees  of  half  a  drop  to  five  drops,  according  to  age.  More  than  any 
other  remedy  it  relieves  distress,  lessens  dyspnoea,  and  procures  sleep. 
If  given  with  care  and  discretion  no  harmful  eftect  need  be  anticipated^ 
Alcoholic  stimulants  help  by  their  sedative  influence  as  well  as  by  in- 
creasing cardiac  power.  When  the  embarrussed  heart,  by  feeble  beat, 
imall  irregular  pulse,  and  tendency  to  syncope,  shows  signs  of  faihire, 
hypodt^rmic  injections  of  liqnor  strychnine  in  doses  of  ^  of  a  minim  to  1 
minim  or  more,  according  to  age,  combined  with  5  to  10  drops  of  brandy, 
and  given  every  four  to  six  hours,  are  the  most  powerful  means  of  sus- 
taining the  failing  circulation.  Or  ^  a  minim  to  3  minims  of  tinct,  of 
digitalis  may  be  administered  in  the  same  way.  In  the  case  of  children 
tinder  seven  years  of  age,  however,  these  remedies  should  not  be 
administered  bypodermically,  except  in  conditions  of  extreme  and  urgent 
danger,  and  then  with  the  greatest  caution  and  watchfulne^. 

W.    B*    CUEADLE 
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and  Rheumatism,"  Lancet,  1889,  li.  p.  1271.— 60.  Todd.  Clin.  Lectures,  1854,  p.  428. 
— 61.  T0WN8END,  F.  M.,  Crandall,  Adams,  S.  S.,  and  others.  Trans.  Amer.  Pcediat, 
Soe,  (1892),  1898,  iv.  p.  215.-62.  Trouhseau.  Clinique  mM.  1860,  L  p.  17.— 68.  Whip- 
HAM,  T.  T.     "  Collect  Invest  Eep."  BHt,  Med.  Joum,  1888,  p.  887. 
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CHRONIC   RHEUMATISM 

The  term  chronic  rheiimatism,  as  usually  employed,  is  a  survival  from 
the  days  when  scarcely  any  attempt  had  been  made  to  distinguish  the 
various  diseases  which  tend  to  implicate  the  joints ;  and  when  we  try  so 
to  limit  its  use  that  it  may  acquire  some  degree  of  scientific  accuracy, 
we  find  that  the  great  majority  of  the  morbid  conditions  thus  described  are 
not  in  a  strict  sense  rheumatic  at  all;  and  further  that,  as  we  shall 
see,  those  very  cases  in  which  the  evidence  of  the  continuous  smoulder- 
ing activity  of  the  true  rheumatic  process  over  a  period  of  months  or 
even  years  is  clearest  are  not  usually  included  as  examples  of  chronic 
rheumatism. 

In  the  first  place,  it  is  necessary  to  eliminate  from  the  category  imder 
discussion  all  examples  of  chronic  articular  gout,  and  of  rheumatoid 
arthritis ;  as  well  as  those  in  which  chronic  joint  lesions  are  associated 
with  gonorrhoea,  syphilis,  or  hasmophilia.  There  remains  a  group  of 
cases  in  which  chronic  articukr  changes  have  their  origin  in  true 
rheumatism,  but  in  many  of  these  the  lesions  are  rather  of  the  nature  of 
sequels  than  of  active  manifestations  of  the  rheumatic  process.  It  is 
true  that  there  are  those  who  demiu*  to  the  exclusion  of  rheumatoid 
arthritis  from  the  group ;  but  the  general  tendency  at  the  present  time  is 
to  regard  rheumatoid  arthritis  and  true  rheumatism  as  maladies  essen- 
tially distinct  and  widely  difi*ering  in  their  pathology. 

By  true  rheumatism  is  here  meant  that  systemic  disorder  which, 
although  it  manifests  itself  most  typically  in  an  attack  of  rheumatic  fever, 
does  not  necessarily  give  rise  to  arthritis,  but  limits  its  effects  in  some  in- 
stances, and  especially  in  children,  to  the  production  of  such  phenomena  as 
chorea,  erythema,  peri-  and  endocarditis  or  fibrous  nodules.  That  this 
disease  sometimes  assumes  a  chronic  form  is  beyond  question ;  and,  like 
syphilis  and  ague,  its  continued  activity  may  manifest  itself,  now  in  one 
form,  now  in  another,  during  a  very  long  period. 

Bearing  this  fact  in  mind,  we  may  group  the  cases  to  which  the  name 
of  chronic  rheumatism  is  more  or  less  correctly  applied  under  three  heads, 
as  follows : — 

1.  FrequerUly  recurring  slight  articular  attacks,  in  rheumatic  subjects. 

2.  Cases  of  chronic  aharticiUar  rheumatism,  a  condition  best  seen  in 
children, 

3.  Joint  lesions  which  persist  after  an  attack,  or  succession  of  attacks,  of 
acute  or  subacute  rheumaiism,  and  in  some  instances  lead  to  permanent  damage 
of  the  structures  involved. 

It  will  be  well  to  consider  these  three  classes  of  cases  separately. 
1.  Cases  of  the  first  kind  are  extremely  common  ;  whereas  some  patients 
who  suffer  from  a  single  attack  of  acute  rheumatism  are  free  for  the 
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remainder  of  their  lives  from  any  further  tniinifestatioos  of  the  disease,  others 
have  repeated  acute  or  siilxicute  attacks  sejja rated  by  intervals  of  com- 
plete immiuiity  ;  others  again  are  seldom  free  from  articular  pains  for 
any  considerable  length  of  time.  A  Bimilar  condition  is  not  uneonmiun  in 
those  who  come  ol  rlu-nmatic  families^  but  who  have  never  themselves 
sufTered  from  any  of  the  more  acute  manifestations  of  the  disease. 

In  such  casea  the  body  temperature  is  seldom  appreciably  raised 
during  the  attacks,  nor  is  there  any  noticeable  swelling  or  redness  of  the 
joints  which  are  the  seats  of  pain.  Pain  and  stiffness^  sometimes  accom- 
{jaaied  by  crejiking  on  movement,  are  as  a  rule  the  only  symptunis  ;  and 
the  tendency  of  the  atfection  to  sliift  fi-om  joint  to  joint,  so  conspicuous 
io  acute  cases,  is  often  noticed.  After  lasting  for  a  few  days  the  pain 
may  pass  away  as  quickly  as  it  came  j  but  recovery  is  sometiines  delayed 
because  the  trouble  is  not  sutficiently  severe  to  enforce  rest  of  the  jmrts. 

It  is  seldom  that  adults  present  c^irdiae  lesions  in  connection  with 
such  attacks  ;  and  but  for  the  discomfort  which  they  caiLse  they  are  of 
little  im[»ortance,  save  that  they  afford  a  warning  of  a  special  lialiility, 
and,  unless  proper  precautions  are  t;xken.  may  culminate  in  rheumatic 
fever.     As  a  rule  such  articular  pains  yield  rapidly  to  sfiliejlic  treatment. 

It  is  by  no  means  e^sy  to  ascertain  how  far  the  "  rheumatics  ^'  so  often 
oomplaineti  of  by  elderly  patients,  and  especially  by  women  of  the  wurk- 
ing-classe«  who  follow  laborious  occupations  an{l  are  much  expoijed  to  cold 

Eand  damp,  are  of  this  nature.  It  seems  probable  that,  as  Dr.  Maclagan 
believes,  in  some  of  these  cases  there  results  from  ex  posture  a  simple  in- 
flammatory condition  of  joints  which  had  been  damaged  by  antecedent 
rheumatism,  and  had  thereby  become  points  of  diminished  resistance; 
and,  further,  that  the  efficacy  or  failure  of  ealicylic  treatment  affords 
a  rough  test  of  the  class  into  which  the  case  properly  falls.  Certainly  in 
a  considerable  number  of  such  cases  a  history  of  acute  rheumatism  at 
some  earlier  period  is  forthcoming ;  and  Senator  aptly  compares  them 
TiHth  cases  in  which  chronic  bronchitis  has  its  origin  in  the  acute  bronchitis 
of  measles. 
Such  rheumatic  pains  are  profoundly  influenced  by  weather  and 
SHiaoiis,  and  are  apt  to  recur  annually  with  the  return  of  autiunn  ;  but 
ilHlietimeei,  on  the  other  hand,  the  summer  is  the  period  of  greatest  suffering. 
I  once  tabulated  a  series  of  forty  examples  of  this  condition  among 
hospital  out-patients.  Of  the  forty  patients  nine  gave  a  clear  history  of 
rheumatic  fever  \\\  their  near  relations,  three  others  of  rhenmatism  and 
heart  disease,  and  six  of  "  rheumatism."  Sixteen  patients  had  themselves 
suffered  from  acute  rheumatism,  and  two  others  from  chorea.  In  eleven 
cases  only  was  there  neither  family  nor  personal  history  of  the  more 
acute  forms  of  the  disciise.  The  only  point  to  lay  stress  upon  is  tkip, 
that  no  less  than  two-fifths  of  the  patients  had  themselves  suffered  from 
rheumatic  fever ;  for  the  more  one  attempts  to  elicit  family  histories  from 
uneducated  and  even  from  educated  people,  the  more  sceptical  does  one 
become  of  the  value  of  the  information  olit^iinerl. 

In  the  "  rheumatics "  of  elderly  people  the  larger  joints  are  chiefly 
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affected,  and,  as  in  so  many  other  forms  of  joint  disease,  the  knees  being 
the  joints  subject  to  the  grmtest  stress,  show^  a  special  liability. 

Creaking  and  crackling  in  the  atfected  joints  is  veiy  cunmion,  and  can 
usually  be  distinguished  from  the  grating  of  the  exposed  bony  surfaces 
obUiined  in  advanced  cases  of  rheumatoid  arthritis.  The  crackling  may 
be  well  heard  ^vith  the  stethoscope,  but  the  auscultation  of  joints  which 
I  have  practised  in  a  large  number  of  aises  has  not  appeared  to  afford 
any  information  of  diagnostic  value. 

In  only  five  of  my  forty  patients  was  there  distinct  evidence  of 
valvular  he^rt  disease,  and  four  of  these  gave  histories  of  antecedent 
attiicks  of  acute  rheumatism  from  which  the  lesions  in  all  probability 
dated.  When  it  is  considered  that  even  in  cicute  rheumatism  the 
liability  to  endocarditis  riipidly  diminishes  with  advancing  age,  it  is  to 
bo  expected  that  in  such  cases  the  liability  to  fresh  caniiac  lesions  will 
be  practically  ui! ;  tliis  has  certainly  been  my  experience,  which  is,  however, 
at  variance  with  the  statements  of  Besnier  and  some  other  French 
physicians,  who  hold  that,  even  in  chronic  ciiaes,  a  slowly  progressive 
sulmeute  endocartiitis  is  by  no  means  uncommon. 

2.  The  cases  of  the  neroml  kind  are  those  to  which  the  name  of 
Chronic  Rheumatism  is  most  strictly  applicable.  As  already  mentioned, 
this  form  of  the  disease  is  most  frequently  met  with  in  children,  but  it  ia 
not  xery  uncommon  in  early  adult  life.  Without  any  considonible  felirile 
disturbance  the  rheumatic  process  continues  to  manifest  itself  now  in  one 
form,  now  in  another,  never  le^nng  the  patient  free. 

Any  one  who  has  ha<l  experience  of  rheumatism  in  children  will 
at  once  recall  cases  of  this  description,  in  which  a  child  has  exhibited 
one  rheumatic  lesion  after  another,  now  chorea,  then  an  erythematous 
eraption,  then  fresh  cardiac  mischief  or  articular  pains  5  nie^iuwhile  suece^sive 
crops  of  subcutaneous  fibrous  no^iules  are  constantly  appearing,  fresh  ones 
springing  up  lyefore  those  which  |  ire  ceded  them  have  disi^ppeared.  Mean- 
while the  child  becomes  more  and  more  antemic,  a  verit^ible  rheumatic 
cachexia  is  established,  and  lie  idtimately  succumbs  to  a  more  acute 
exacerbation,  which  often  takes  the  form  of  pericarditis. 

The  following  case  is  a  good  example  of  this  condition  : — - 

The  iwLtient,  a  boy,  first  came  under  observation  at  the  age  of  eeven 
years,  sufieriug  from  articular  pains,  followed  by  chorea ;  and  during  his 
atay  in  hospit^al  numerous  sulxiutaneous  ncwiules  and  an  eruption  of 
erythema  marginatum  appeared.  8ix  months  later  he  was  readmitted 
with  similar  sj^nptoms,  the  nodules  were  still  present,  and  the  chorea  and 
erythema  returned.  He  has  now  reached  the  age  of  eleven  years,  and 
has  a  well-marked  presystolic  thrill  and  a  loud  presystolic  murmur  at 
the  cardiac  apex  ;  but  (and  this  is  the  remarkable  feature  of  the  case) 
from  the  time  of  the  first  atUick,  now  four  years  ago,  the  boy  has  never 
been  free  from  subcutaneous  nodules,  fresh  crops  of  which  have  con- 
stantly appeared,  replacing  others  which  have  disappeared.  At  one 
time,  when  he  was  eight  years  old,  he  exhibited  more  nodules  than  any 
other  patient  I  have  ever  seen,  not  only  in  the  usual  situations,  but  also 
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all  over  the  back  ami  aMomlnal  walls.  At  one  time  he  was  very  aiwemic, 
but  of  late  his  condition  has  decidedly  improved  in  this  respect. 

Surely  these  are  the  cases  most  strictly  entitled  to  the  name  of 
chrouic  rbeumntism, 

3.  The  articular  lesions  which  are  met  with  as  s^^nds  of  acnte 
rhemnaium  arc  of  various  kinds.  In  some  cases  pain  and  stiffness  of 
the  affected  joints  persist  for  a  considerable  time,  but  ultimately  yield 
completely  to  time  and  appropriate  treiitment 

Occasionally  a  single  joint  among  the  many  which  have  been  affected 
during  an  aeute  attack,  instead  of  recovering  like  the  rest^  becomes  the 
Beat  of  a  chronic  synovitis,  and  may  ultimately  become  completely  fixed 
by  fibrous  ankylosis.  More  commonly  a  minor  degi^ee  of  stiffness  remains, 
which  yields  to  passive  movements  under  an  amesthetic.  In  an  interest' 
ing  paper  C-  von  Noorden  has  shown,  and  experience  confirms  bis  state- 
ment, that  such  accidents  are  ©specially  apt  to  occur,  when  rheumatic 
fever  appears  as  a  complication  of  pregnancy  or  of  the  puerperal  state. 

Among  the  occasional  setjuels  of  acute  rhennmtism  a  place  must  be 
assigned  to  rheumatoid  arthritis  (see  p.  75);  but  other  conditions  are  met 
with  under  like  circumstcinces  which  more  or  less  closely  simulate  that 
dLisease.  When  the  hands  have  been  alfected  during  the  acute  attack,  a 
very  extreme  degree  of  ubiar  deflexion  of  the  fingers  may  result — a 
condition  never  produced  by  mtisuular  contniction  alone,  but  implies 
piist  or  present  affection  of  the  metiic^irpo- phalangeal  joints.  In  the 
rheumatic  cases  which  present  this  deformity,  the  recovery  of  the  joints 
themselves  is  apparently  complete^  but  the  extensor  tendons  may  slip 
from  their  grooves  when  the  lingers  are  bent. 

The  finger- joints  may  present  fusiform  enlargements,  which  may 
disappear  under  ol>servation,  or  may  be  permanent.  Such  enlargement 
may  result  from  thickening  of  the  joint  capsule  ;  and  although  the  resem- 
blance to  rheumatoid  arthritis  is  so  striking^  the  cartilages  and  bones 
may  show  no  morbid  change  post-mortem. 

Jaccoud  first  called  attention  to  this  condition,  and  assigned  to  it 
the  name  of  Bhutnaiisnw  Filnenj'.  The  first  act  urate  description  of  the  con- 
dition of  the  joints  post-mortem  was  puliHabed  by  two  Italian  observer, 
Drs.  Brigidi  and  RantL  It  is  probable  that  some  of  the  very  puzzling 
chronic  joint  affections  met  with  in  children  arc  of  this  nature — such, 
for  example,  as  have  been  described  by  Drs,  Barlow,  Pasteur,  and  others ; 
but  our  knowledge  of  such  chronic  arthritic  changes  of  childhood  is  as  yet 
in  its  infancy,     [ride  p.  106.] 

The  immunity  of  the  temporo-maxillary  joints,  and  the  absence  of 
any  distinct  lipping  or  osteophytic  out-growths^  are  pointxS  which  may  aid 
in  the  diagnosis  of  this  "  fibrous  rheumatism "  from  tnie  rheumatoid 
arthritis  ;  but  even  when  every  care  is  taken  a  certa.in  diagnufiis  may 
sometimes  be  impossible,  at  any  rate  for  a  time  ;  and  the  resemblurice 
between  the  two  maladies  is  increased  by  the  fact  that,  in  both,  the 
atrophy  and  contracture  of  the  muscles  which  control  the  atTected  joints 
produce  deformities  of  similar  kinds. 


Treatment  of  ehronlc  rheumatism. — The  sh'ght  articular  attacks 
which  frequently  recur  are  best  treated  by  means  of  salicylates ;  but  in 
more  chronic  aisen  these  drugs  have  oft^u  no  influence  upon  the  joint 
lesions ;  and  even  during  the  convalescent  period  of  rheumatic  fever  a 
stage  is  not  irifre(|uentiy  re^fiched  iu  which  the  salicylates  appear  to  be 
of  no  more  service.  Under  these  circumstances  I  have  found  the  alkaline 
quinine  trefttment  the  most  efiectual :  the  sulphate  of  quinine  suspended 
by  means  of  mucilage  is  given  in  doses  of  3-5  grains  with  an  alkali ; 
iodide  of  potassium  may  usually  be  added  with  advantjige.  In  some 
cases  guaiacum  is  of  service,  and  local  applications  of  iodine  or  of  some 
liniment  are  often  useful.  When  one  or  more  joints  pass  into  a  state  of 
chronic  synovitis,  treatment  by  blisters  as  well  as  by  splints,  and  other 
Burgiciil  means,  may  bo  required  ;  c^re  being  taken  that  if  the  joint 
should  become  fixed  the  position  of  the  limbs  should  be  the  most  advan- 
tageous possible.  Passive  movements  under  an  aesthetic,  and  in  slighter 
caaefi  mechanical  exercises,  will  be  of  service  in  removing  the  minor 
degrees  of  stiffness. 

External  treatment  by  mineral  baths  will  often  prove  of  the  greatest 
service  in  removing  the  residual  pain  and  stifl'ness  after  an  acute  attack, 
and  also  the  still  more  chronic  articular  jjains.  Brine  baths,  such  as  those 
of  Droitwich,  the  douche-massage  treatment  initiated  at  Aixdes-Baina^ 
and  loc4il  stea.m  Imths,  are  especially  serviceable  ;  but  cases  of  this  kind 
are  among  those  ivhich  derive  benefit  from  treatment  at  almost  any  spa 
where  external  treatment  is  carried  out,  whether  in  the  ways  above 
mentioned  or  by  simple  hot  immersion  baths. 

When  the  articular  pains  return  regularly  with  the  onset  of  cold 
weather,  the  patient  should  be  advised  to  winter  in  a  climate  warmer 
than  our  own.  Patients  who  suffer  in  this  way  should  be  properly 
clothed  in  wcjollen  garments,  and  they  often  derive  great  relief  from  a 
woollen  covering  specially  adapted  to  the  affected  joint 

Abchibald  K  Garrod. 
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MUSCULAR  RHEUMATISM 

Pains  referred  to  the  mnscleB  are  met  with  in  the  course  of  a  variety 
of  diseases,  and^  apart  from  any  considerahle  degree  of  constitutional 
disturbance,  frequently  arise  as  the  result  of  exposure  to  cold  and  damp. 
It  19  to  myalgia  of  this  latter  kind  that  the  application  of  the  name 
of  mu&cular  rheumatism  is  restricted.  In  this  connection  the  word 
rheumatism  is  used  in  its  looser  sense,  as  indicative  merely  of  an  origin  in 
exposure  j  for  although  sufferers  from  true  rheuoTatisra  in  its  acute  and 
subacute  forms  frequently  complain  of  muscular  pains  in  aiidition  to  the 
articular,  there  is  little  evidence  that  muscular  rheiunatism  stands  in  any 
direct  relationship  to  that  disorder  or  has  a  common  origin. 

With  gout,  on  the  other  hand,  the  so-called  muacidar  rheumatism 
frequently  has  an  obvious  relationship,  and  this  is  especially  the  case  with 
that  variety  in  which  the  lumbar  muscles  are  involved.  The  alternation 
or  asaociation  of  lumbago  with  sciatica  and  articular  goufc  is  a  matter  of 
common  eirperience.  On  the  other  hand»  there  is  a  large  remnant  of 
cases  in  which  the  gouty  element  cs.n  apparently  be  excluded,  and  in 
which  the  only  ob\ious  cause  at  work  is  direct  exposure  to  cold  or  damp. 
It  is  probable  that,  in  the  course  of  time,  it  will  become  possible  to 
adopt  some  more  accurate  system  of  classification  even  in  these  cases, 
and  that  the  symptom  myalgia  will  cease  to  occupy  m  distinct  place  in 
the  catalogue  of  dise^ises. 

Our  knowledge  of  muscular  rheumatism  is  entirely  based  upon  clinical 
observation,  for  the  atfcction  has  fortunately  no  fatal  tendency  ;  thus 
we  are  compelled  to  glean  our  knowledge  of  the  processes  at  work  in  the 
muscles  and  associated  fibrous  stnictnres  from  external  examination  alone. 
From  such  external  examination  little  can  be  learned  ;  for  when  there  is 
evidence  of  active  inflammatory  changes  in  the  muscles  the  condition  is 
desci-ilxnl  as  myositis,  and  no  longer  as  muscular  rheumatism  ;  the  latter 
name  being  reserved  for  those  cases  in  which  such  objective  signs  are 
wanting. 

Among  the  various  pathological  explanations  which  have  been 
suggested  those  have  most  claim  to  attention  which  ascribe  the  muscular 
pains  to  active  hypeni^nua,  to  a  neuralgic  affection  of  the  temiinations  of 
the  nerves  in  the  muscles,  or  to  slight  inflammatory  changes  in  the 
fibrous  elements  w^hich  enter  into  the  structure  of  the  muscles.  In 
favour  of  the  inflammatory  theory  is  the  fact  that  in  some  long-standing 
cases  actual  swellings  arise  in  the  course  of  the  affected  muscles,  the 
**  Rheumatische  Schwnele  "  of  German  authors. 

Pain  is  the  most  jirominent  symptom  of  muscular  rheumatism,  and 
this  pain  is  characterised  by  its  very  great  increase  when  the  aflected 
structures  are  brought  into  use  or  placed  upon  the  stretch.  This  character 
is  of  great  diagnostic  value,  as  it  serves  to  distinguish  true  myalgia  from 


a  vaiiety  of  other  painful  conditions  which  not  uncommonly  attack  the 
same  parts  of  the  bo<ly,  and  with  which  it  is  apt  to  be  confused.  Iti 
slight  cases  theiie  may  be  little  or  no  piiin  while  the  patient  is  completely 
at  rest  ;  but  in  acnte  eases  he  is  never  at  ease  whatsoever  j)osition  he 
may  adopt.  Tenderness  of  the  afl'ected  muscles  is  another  important 
syniptijm  often  of  use  in  diagnosis,  especially  in  the  more  acute  cases, 

Maacles  which  huva  become  the  seats  of  muscular  rheumatism  are 
frequently  in  a  condition  of  spasmotlic  contracture,  a  feature  which  is 
esjjctinlly  well  marked  in  cases  of  stiff-neck ;  in  it  the  stern o-niastoid  is 
the  affected  part,  and  the  condition  is  known  as  rheumatic  torticollis. 

The  mode  of  onset  varies  greatly  in  different  cases.  In  the  most 
acute  examples  the  onset  is  extremely  sudden,  the  patient  being,  as  he 
gays,  "  suddenly  set  fast  with  lumbago  "  ;  but  in  chionic  crises  it  is  gradual 
and  insidious.  The  duration  of  the  atUick  is  also  very  variable.  In 
acute  cases  the  pain,  although  very  severe,  may  liist  but  a  few  days,  or 
a  week ;  whereas  in  chronic  cases  it  may  persist  for  months  or  even  for 
years,  the  patient  being  never  free  from  myalgia  in  some  part  of  his  body 
or  limbs. 

Occfisionally  slight  swelling  is  observed  in  the  region  of  the  affected 
muscle^  but  this  is  not  usually  the  case. 

The  constitutional  symptoms  associateti  with  muscular  rhetimatisra  are 
as  a  nile  alight,  and  are  often  entirely  wanting.  The  temperature  may  be 
nonna!  or  slightly  raised,  and  the  urine  may  deposit  pinkuratie  sediment; 
but,  as  a  nde,  the  pitient  feels  little  illness  beyond  the  intense  jwiin 
which  he  sutFers  especially  on  movement,  though  it  is  often  incre^ised  by 
the  warmth  of  bed. 

Usually  a  smaller  or  larger  group  of  muscles  functionally  related  to 
each  other  is  alone  involved,  and  cerUiin  such  gi-oups  are  specially  liable 
to  suffer.  Hence,  for  want  of  a  better  system,  the  classificiition  of 
muscular  rheumatism  genendly  adopted  is  a  fcopographictil  one.  Thus  we 
spcitk  of  lumbjigo  when  the  lumbar  muscles  are  the  seat  of  piin,  of  inter- 
costal rheumatism,  of  rheumatic  torticollis,  and  so  on.  The  different  age 
incidence  of  the  several  varieties  affonis  further  pounds  for  such  a  clasBi- 
fication,  and  probably  indicat'cs  differences  of  pathology. 

In  many  cases  the  association  with  exposure  is  direct  and  evident — 
exposure  to  a  draught  or  sitting  in  damp  clothes  often  preceding  by  a 
few  hours  or  a  day  or  two  the  onset  of  the  symptoms ;  and  the  piin,  at 
least  in  the  earlier  stiiges,  may  even  be  confined  to  that  portion  of 
the  body  which  has  been  in  direct  contact  with  the  wet  clothing. 
Such  an  exciting  cause  is  by  no  means  incompitible  with  a  gouty  or 
other  constitutional  origin  ;  and  just  as  injury  to  a  joint  may  determine 
an  attack  of  articular  gout,  so  an  exposure  may  give  rise,  in  a  gouty 
subject,  to  an  attack  of  hirabago  or  of  sciatica  Another  potent  exciting 
cause  is  an  injury,  which  is  usually  of  the  nature  of  overstrain,  either 
auddcn  or  prolonged ;  and,  like  cold  and  damp,  such  injury  may  serve  as 
the  imm*"diate  cause  when  the  remoter  causes  lie  in  a  peculiar  constitu- 
tional state. 
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It  will  be  necessary  to  refer  briefly  to  the  special  characters  of  tlia 
more  important  varieties  of  muscular  rheumiitism,  and  of  these  lumbago 
may  well  tnke  the  leatling  place, 

Ltunbagro^^All  that  has  been  said  of  the  aetiology  and  Bymptoms  of 
muRCiilar  rheumatism  in  geneml  applies  to  this  jiffeetioii.  It  is  commoner 
in  men  than  in  womtni,  and  is  almost  confined  to  adult  life — eli^trjieters 
which  are  dno,  at  least  in  part,  to  its  frequent  association  with  gout.  It 
is  distinguished  from  other  forras  of  liimluir  jjain,  such  as  result  from 
cons tipiiti OIL,  small-pox,  etc.,  by  being  gi^eatly  iiicreased  by  movement, 
and  especially  by  stooping ;  from  the  pain  of  renal  gravel  by  the  same 
fejiture,  and  by  the  absence  of  indications  of  renal  affection  in  the  urine ; 
and  from  the  pains  due  to  diseases  of  the  spinal  cohimn  and  its  meninges 
by  the  aljsence  of  objective  signs  of  spinal  diseiise,  and  of  the  radiating 
pains  of  meningitis. 

Intercostal  rheumatism  has  to  be  distingiushed  from  nenmlgia  of 
the  intercostal  nerves,  whether  pnmary  or  secondary  to  spinal  dise^-ises  ; 
from  the  pain  of  herpes  zoster,  of  pleurisy,  and  of  diseases  of  the  ribs. 
These  distinctions  do  not  as  a  rule  offer  much  difficulty.  The  most 
frequent  cause  is  a  traumatic  one,  namely,  the  strain  piTKhiced  by  severe 
and  frequent  coughing  ;  hence  the  affection  is  commoidy  met  with  in 
gufferers  from  chronic  bronchitis. 

Rbeumatlc  torticollis  is  especially  an  affection  of  childhood,  and  is 
UttoMy  directly  atiribuUble  to  a  chill.  It  has  to  be  distinguished  from 
pains  due  to  rupture  of  fibres  of  the  sterno-mastoid,  as  in  the  haematoma 
of  infants ;  from  stiff-neck  due  to  diseases  of  the  cervical  spine,  snch  as 
caries  and  gonorrhceal  or  rheumatoid  spondylitis  ;  and  from  meningeal 
affectioDB  such  as  cervical  pjichy meningitis.  In  cases  of  rheumatic 
torticollis  there  is  conspicuous  muscular  spasm  ;  one  or  both  stemo- 
raastoids  may  be  affected. 

Other  varieties  of  muscular  rheumatism  are  sometimes  distinguished 
by  special  names  ;  such  as  omalgia  when  the  shoulder  muscles  are  affected, 
cephalalgia,  and  the  like. 

Treatment  of  muscular  rheumatlsin. — It  is  in  acute  cases  that  the 
most  satisfactory  results  are  obtjiined  from  treatment ;  the  more  chronic 
cases  are  apt  to  prove  very  ref Factory. 

Among  internal  remedies  sodium  salicylate  is  sometimes  of  great 
service,  the  piiin,  especially  in  some  cases  of  acute  lumbago,  yielding  to 
this  drug  almost  as  rapidly  as  the  articular  pains  of  acute  rheumatism 
itself.  In  other  cases  most  benefit  is  derived  from  quinine  in  considerable 
doses^  administered  in  suspejision  with  an  alkaline  salt  and  iodide  of 
potassium.  In  chronic  cases  guaiacum  has  appeared  to  me  to  be  the 
most  useful  drug,  and  its  efficacy  is  apparently  increased  by  the  simul- 
taneous administration  of  an  alkali.  In  the  acute  stages  a  hot  liiith  or  a 
v^apour  bath  sometimes  gives  marked  relief.  Of  local  applications,  bella- 
donna liniment  on  spongio-pilino  is  as  efficacious  as  any.  When  the 
pain  is  verj^  intense  it  may  be  necessary  to  administer  morphia  in  the 
early  sti^ges,  either  by  the  mouth  or  by  local  subcutane^^us  injection. 
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The  patient  should  adopt  the  position  of  greatest  ease,  his  food  should 
be  light,  and  the  bowels  should  be  kept  freely  opened. 

la  chronic  cases  the  pain  is  seldom  so  severe  as  to  call  for  urgent 
measures  of  relief.  Great  benefit  is  frequently  derived  from  mineral 
water  treatment ;  and  brine  baths,  such  as  may  be  taken  at  Droitwich, 
Nantwich,  and  a  few  other  places  in  this  country,  and  at  various  places  on 
the  Continent,  are  especially  serviceable.  In  gouty  cases  especially,  the 
various  watering-places,  such  as  Bath,  Buxton  and  Harrogate  which  in  our 
own  country  enjoy  a  reputation  for  the  successful  treatment  of  gouty  con- 
ditions, may  be  visited  with  benefit ;  and  the  regimen  and  other  thera- 
peutic measures  usually  prescribed  for  the  gouty  should  be  insisted  upon. 
[See  arts,  on  "  Balneo-therapeutics,"  "  Dietetics,"  and  "  Electricity."] 

Electricity  and  other  special  forms  of  l(!ycal  treatment  are  usefid  in 
some  cases ;  and  it  stands  to  reason  that  patients  liable  to  lumbago  and 
other  forms  of  muscular  rheumatism  should  wear  woollen  underclothing 
both  in  summer  and  winter,  and  should  be  specially  careful  to  avoid  any 
such  exposure  or  chill  as  may  precipitate  an  attack. 


Archibald  K  Garrod. 
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GONORRHCEAL  RHEUMATISM 

The  association  of  inflammation  of  joints  with  gonorrhoea,  which  has 
long  been  a  recognised  clinical  fact,  was  first  described  by  Selle  and 
Swediaur  in  the  year  1781.  Since  then  this  form  of  arthritis  has  been 
carefully  studied  by  many  observers,  who  have  expressed  widely  different 
opinions  as  to  its  nature  and  pathological  relationships.  There  is  no 
longer  any  doubt  that  the  so-called  gonorrhceal  rheumatism  is  essentially 
distinct  from  rheumatism  proper;  and  some  modern  authors,  dis- 
carding the  time  -  honoured  name  as  misleading,  prefer  to  speak  of 
gonorrhceal  arthritis  or  synovitis:  yet  these  terms  are  themselves  not 
free  from  objection,  seeing  that  they  express  but  a  part  of  the  truth ; 
for,  just  as  rheumatism  and  gout  are  systemic  diseases  of  which 
arthritis  is  merely  the  most  conspicuous  of  many  manifestations,  so  also 
the  arthritis  of  gonorrhoea  is  but  one  of  several  forms  in  which  a 
systemic  infection  gives  evidence  of  its  activity. 

Under  the  name  of  gonorrhoea!  rheumatism  I  propose  to  describe  a 
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-systemic  malady  which  follows  loca.1  gonorrhoeal  infection  ;  which  shows 
it<self  most  frofincntly  by  the  pnxiuctioii  of  acut«  inflnmmatory  lesions 
I  one  or  more  joints,  Icsh  frequently  hy  the  prmlnction  of  a  non-piini- 
lent  conjunctivitis,  or  of  iritis,  and  of  |jaiiiful  all'ections  of  muscle  a  and 
{asciie. 

It  would  he  more  scientific  to  describe  this   group   of  phenomena 
mong  the  complications  of  gonorrho?a  rather  than  as  a  tlistinct  disorder ; 
from  the  point  of  view  of  convenience,  the  alternative  plan  has  much 
be   said    for   it,   as   the    physician    oft^n    has    occasion   to   diagnose 
morrhoeal  rheumatism  from  the  other  difioaaes  in  which  joint  lesions 
play  a  conspicuous  part. 

Etiology. — The  necessary  precursor  of  an  attack  of  grjnorrhoeal 
rheumatism  is  a  gonorrhrea;  but  it  is  not  necessary  that  the  primary  in- 
lection  should  he  ureihnd,  and  articular  lesions  obviously  of  this  nature 
ve  occasionally  followed  inoculation  of  the  conjunctiva.  Thus  Poncet 
of  Cluny  has  recorded  a  remarkable  case  in  wliich  the  sepuatc  inocula- 
|iions  of  the  conjunctiviy  of  thi;  two  eyes  fur  the  cure  of  granular  lids  was 
Vi  each  occasion  followed  l>y  an  attat^k  uf  gofiorrhteal  rheumatism  ;  and 
apereonne  on  the  authority  of  Testelin  cites  similar  cases.  Again 
|Clement  Lucas,  Deiitschmaim,  Lindemaim,  Hock  and  others  have  de- 
rihed  joint  lesions  of  this  natiixe  in  infants  suffering  from  puiiileiit 
conjunctivitis. 

The  interval  which  elapses   between   the  gonon-hceal   infection  and 
the  appearance   of  the   arthritis  varies   greatly  in   different   cases.      In 
fiome  instances  the  interval  is  as  short  as  a  week  ;  but  three  or  four  weeks 
mally  elapse,  and  there  appe^irs  to  be  no   doubt  that   the  periwi   is 
casionaUy  extended  to  several  months,  when  a  sltglit  gleet  ma}^  be  the 
nly  remaining  evidence  of  the  local  trouble.    In  Poncet  s  case  the  ailhritis 
followed  a  morjth  after  the  inoculation  of  the  first  eye  and  seven  days 
after  that  of  the  second. 

The  inihience  of  external  conditions  in  determining  the  occurrence 

jind  seiit  of  the  local  manifestations  of  systemic  diseases  is  apparently 

ery  p«itent ;   and  it  doe^  not  seem  improbable,  as  some  authors  have 

aintiiined,  that  cold  and   damp   have  an   influence   in   pro\'oking   the 

utbreak    of   gonorrho*al    arthritis ;    but   in   most  cases   no   sittisfactory 

idence  of  the  action  of  such  conrurrt^nt  causes  is  forthcoming, 

jS!fX. — -It  seems  certain  that  men  are  far  more  liable  than  women  to  the 

ffeetion  under  discussion  ;  but  it  is  certairdy  not  the  case  that  the  latter 

X  enjoys  immutiity  from  it.     Cases  are  not  very  uncommon  in  which  a 

int  affection^  having  all  the  characters  of  gonorrhreal  rheuniHtism,  ac- 

impanies  a  pundcnt  vaginitis ;  and  it  seems  imdwilile  that  th<^  number 

of  e^'ises    in   which   this  diagnosis    ia    arrive<^l    at  is  diminished   by   the 

difficulty  of  ascerUiining  the  friet  of  the  original  affection. 

The  iige  of  greaU*st  liabibty  is,  of  course^  that  at  whitdi  gonorrhoea 
ilf  is  chiefly  acquired  ;  and  the  crises  in  which  gonorrhoi-al  arthritis  has 
[lowed  ophthalmia  neonatorum  show  that  the  liability  is  present  even 
eaHiest  infancy* 
vou  HI  H 
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The  diseiise  has  no  tendency  to  rdnpse  after  the  gonorrhtBa  has  been 
effectually  curcd»  unless  there  be  a  fr<?sh  infection^under  which  circiun- 
stances  a  patient  who  has  once  i^iiffered  irom  gonorrheal  rheunia.ti8m  is 
almost  certain  to  have  another  attack  ;  on  the  other  hand,  so  lung  as  any 
gleet  remains  the  patient  is  not  free  from  the  risk  of  a  rtdapse. 

Symptoms, — The  general  constitutional  syminoms  of  gonorrhceal 
rheumatism  are  slight.  J'he  tetiipeinture  is  usually  little  if  at  all  raised^ 
and  the  other  symptoms  which  attend  febrile  disturlmnce  are  conse- 
quently wanting.  Febrile  disturbjince  of  a  hc'Ctic  type  is  sometimes  met 
with,  such  as  occasionally  com  plica  t-ea  gonorrhcea  ajwrt  from  any  of  the 
local  phenomena  under  discussion. 

'The  atiirtdar  le^iom,  —  tionoi  rhrval  rheumatism  shows  a  tendeucy  to 
attack  the  larger  rather  than  the  small  joints  ;  it  may  be  limited  to  a 
single  articulation,  or  may  involve  almost  mcry  joint  in  the  body.  Certain 
joints  which  are  little  liable  to  sufior  in  other  forms  of  articular  disease  • 
not  iufrerpiently  suffer,  and  among  these  the  temp^iro-maxillary  articu- 
lations occupy  a  proniin^'ut  place.  These  joints  enjoy  an  almost  €om|ilete 
immtniity  from  gout  and  rheumatism^  liut  are,  on  the  other  hand,  among 
the  seats  of  election  of  rheumatoid  arthritis.  The  8acit>-il]ac  and  sterno- 
cLivicular  articulations  are  iiho  liable  to  invasion. 

The  following  tallies  compiled  from  those  of  Foucart,  Branded  EoUet, 
and  Fourn ier,  gives  the  frcrjuency  of  the  affection  of  the  several  joints  in 
a  total  of  119  cases: — 
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The  special  liability  of  tlie  knee  is  very  con.^picuous  ;  but  this  joint  is 
especially  liable  to  arthntis  of  all  kinds,  and  even  in  rheumatoicl  arthritis 
is  only  h.'ss  frequently  attiicked  than  the  small  joints  of  the  fingers.  On 
this  jxiint  the  statistics  merely  confirru  our  every-day  experience. 

The  outiiet  of  the  arthritis  is  marke<l  by  swelling  and  jmin.  The 
swelling  is  due  in  large  mwisure  t{i  the  elfusion  of  fluid  into  the  cavity  of 
the  joint,  or  into  the  adjacent  bursje  and  tendon  sheatlis ;  as  a  rule 
there  is  no  conspicuous  blush  over  the  affected  [lart,  and  lait  lit  tit?  local 
increase  of  temperature.  These  phenomena  may  bu  present,  however,  in 
extreme  cases.  The  pain,  though  often  severe,  is  apftarently  ]ess  than 
that  of  either  gout  or  rheumatism  ;  at  any  rate,  the  jwitient  allows  more 
free  handling  and  mo\'emt*nt  of  the  pirts  without  complaint.  Some  who 
have  suff'ered  from  both  true  rlietimatism  ami  gonorrhieal  arthritis  describe 
the  pains  in  these  two  diseases  as  of  different  characters^  In  exceptional 
C41SCS,  on  the  other  hand»  the  pain  is  extremely  severe,  and  the  efliision 
into  the  cavity  *4  the  joint  may  be  so  excessive  as  to  c^dl  for  paracentesis. 

The  inflammation  tends  to  persist  in  the  joints  first  attacked,  and 
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there  is  an  entire  absence  of  the  tendency  to  shift  from  joint  to  joint, 
which  is  so  conspicuous  a  feature  of  the  urthritis  of  acute  rheumatism. 

Suppuration  is  a  rare,  although  hy  no  means  an  uiikuowii  event.  As 
a  rule  the  aflfected  joints  recover  completely  although  slowly  ;  Imt  there 
is  a  conspicuous  tendency  in  thi;?  disease  to  the  formation  of  hlirous 
adheaions,  and  in  order  to  restore  the  mobiHty  of  the  articulation  it  may 
be  necessary  to  have  recourse  to  passive  movements  under  an  anft^sthetic. 

In  some  very  bad  casCrS  the  patient  is  left  in  a  pitialjle  condition,  with 
many  joints  in  a  state  of  almost  complete  fihmus  ankylosis ;  but  this 
seldum  occurs  except  as  the  result  of  repeated  attacks,  each  in  turn 
provoked  by  a  fresh  gonorrhteal  infection.  Another  occasinmil  event  ia  the 
supervention  in  the  affected  joints  of  the  changes  of  rheumatoid  arthritis, 
which  nwy  follow  upon  this  as  upon  other  forms  of  arthritis,  such  as  that 
of  rheumatism  and  gout.  Such  cases,  in  which  there  is  obvious  bony 
enlargement  and  osteophytic  formation,  must  be  carefully  distinguished 
from  those  in  which  there  is  simply  fibrous  ankylosis. 

Effusion  into  the  tendon  slieaihs  ifi  common  in  association  with 
arthtntis  of  the  wrist  or  ankle;  when  this  is  present  the  dome  like 
swelling  of  the  dorstmi  of  the  hjind  may  readily  lead  to  a  mistaken 
diagnosis,  as  it  bears  a  striking  resemblance  to  the  condition  so  often 
seen  in  gouty  cases. 

Affedmis  af  fascm  play  a  €onsi>icnoiis  jmrt  in  gonorrhfeal  rheumatism. 
In  the  feet  there  is  often  pain  referable  to  the  plantar  fascia,  especially  in 
the  neigh bourhootl  of  the  os  calcfs  ;  and  it  is  a  well-known  clinicnl  fact 
that  this  disease  and  gout  are  the  most  frequent  causes  of  pei'sistent 
pain  in  the  neighbourhcuxJ  of  the  heel.  The  ligiiments  of  the  foot  are 
Hpt  to  }neld,  and,  when  the  joints  of  the  foot  have  been  involved,  flat  foot 
is  a  commiiu  sequel  of  gonorrh^t-al  as  it  is  of  true  rheumatisnu  I'he 
Iuml>ar  fascia  is  another  common  seat  of  ]>ain,  as  also  are  the  other  fasciae 
of  the  trunk  ;  and  this  i-M-X  may  often  afloril  valuable  aid  in  arriving  at  a 
correct  diagnosis  in  doubtful  citses. 

Afff:dhm  t/  mu&cks.  —  Jlyalgia  is  common  in  cases  of  gonorrhieal 
rheumatism,  and  occasionally  the  muscles  are  so  much  more  gravely 
involved  as  t<i  exhiliit  the  signs  of  an  acuto  myositia  The  foliomng 
case  afforded  an  excellent  example  of  this  mre  condition  : — 

J,  E.,  aged  20,  had  acquireil  gonorrhtea  three  months  before  ho  was 
first  seem  Five  weeks  in\m  its  onset  he  had  jmin  in  both  knees  and  in 
the  left  shoulder-joint.  When  lie  presented  himself  in  the  Casualty 
Department  of  St.  Barthoh  miew's  Hosjntai  there  were  signs  of  effusi^m 
IB  the  left  shoulder-join t,  the  left  arm  was  held  in  the  flexed  ]>osition, 
and  the  biceps  humeri  was  swollen  and  as  hard  as  wood  throughout  its 
entire  length.  The  muscle  was  exquisitely  tender,  jind  there  was  con- 
siderable local  heat ;  its  inflamed  contlition  precluded  an}^  movement 
at  the  e]^)ow-joint,  which  was  bent  at  a  right  angle,  but  was  not  itself 
involved. 

The  patient  was  treated  as  an  outqmtient,  and  the  myositis  subsided. 
Three  weeks  after  his  fii-st  attendance  he  Wiis  admitted  under  the  care  of 
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the  late  Mr.  Morrant  Baker,  to  whom  I  am  indebted  for  the  further  notes  of 
the  case.  At  that  time  he  presented  a  similar  affection  of  the  triceps  of 
the  other  arm,  which,  unlike  the  previous  myositis,  could  not  be  attributed 
to  local  extension,  as  the  joints  of  the  right  arm  were  quite  unaffected. 
This  also  subsided  under  treatment,  but  both  the  muscles  involved 
remained  somewhat  atrophied.  Dr.  Sydney  Phillips  has  referred  to  a 
similar  case  which  came  under  his  notice,  in  which  there  was  a  like 
induration  and  rigidity  of  the  arm  muscles  in  association  with  gonorrhoea. 

Affections  of  nervous  strxvctures, — A  painful  affection  of  the  sciatic 
nerve  must  be  mentioned  among  the  occasional  phenomena  of  gonorrhoeal 
rheumatism,  but  in  my  experience  it  has  not  occurred  >vith  any  approach  to 
the  frequency  assigned  to  it  by  some  authors.  Foumier,  for  example,  met 
with  sciatica  in  no  less  than  five  of  a  series  of  thirty-nine  cases. 

In  some  instances  in  which  the  vertebral  joints  are  involved,  symptoms 
due  to  implication  of  the  nerve-roots  are  observed ;  and  there  are  a  few 
cases  on  record  in  which  spinal  symptoms,  amounting  in  some  instances 
to  complete  paraplegia,  have  appeared  without  any  recognisable  local 
cause. 

Some  of  these  cases  have  ended  in  recovery,  and  in  others,  which 
resulted  fatally,  no  post-mortem  examination  was  made.  Leyden  has 
recorded  a  case  in  which  meningo-myelitis  was  found  at  the  autopsy ; 
and  Dr.  Gowers  describes  one  in  which  acute  ascending  myelitis  followed 
close  upon  an  attack  of  gonorrhoea. 

Ocular  lesio/is. — The  affections  of  Ihe  eye  in  gonorrhoeal  rheumatism 
are  comparatively  common,  and  take  the  form  of  conjunctivitis  or 
sclerotitis,  and  iritis.  The  conjunctivitis,  which  occurs  with  greater 
frequency  than  iritis,  must  be  carefully  distinguished  from  the  purulent 
ophthalmia  due  to  inoculation  of  the  conjunctiva  with  the  gonorrhoeal 
virus.  It  is  present  at  some  stage  in  a  considerable  proportion  of  the 
cases,  and  is  apparently  to  be  classed  on  a  par  with  the  joint  lesions,  as 
one  of  the  manifestations  of  the  systemic  infection. 

Iritis,  when  it  occurs,  usually  attacks  the  two  eyes  in  succession  or 
simultaneously.     It  is  of  the  serous  or  "  rheumatic  "  variety. 

The  following  case  offers  a  well-marked  example  of  gonorrhoeal 
rheumatism  with  ocular  lesions  : — 

H.  B.,  a  man  of  twenty -three  years  of  age,  acquired  gonorrhoea  in 
June  1887.  Three  weeks  later  he  had  pain  in  the  feet,  followed  by 
swelling  of  the  left  foot  and  ankle.  Later  both  knees  became  swollen. 
The  discharge  ceased  in  October,  according  to  the  patient^s  statement. 
In  January  1888,  at  which  time  he  first  came  under  observation,  the 
joints  were  still  painful,  and  there  was  some  degree  of  flat  foot.  He 
then  had  well-marked  conjunctivitis,  as  well  as  iritis  of  the  right  eye. 
In  February,  after  the  right  eye  had  entirely  recovered,  left  iritis  set  in. 

Fournier  met  with  ocular  lesions  in  fifteen  out  of  thirty-nine  cases,  but 
the  joints  were  not  usually  affected  contemporaneously  with  the  eyes.  He 
quotes  a  case  in  which  four  attacks  of  gonorrhoea  within  five  years  were 
followed,  in  the  first  instance,  by  ocular  lesions  alone ;  in  the  second  and 


third  instances  hy  afl'ections  of  the  eyes  and  joints,  and  in  the  foiirth  by 
arthritis  alone. 

Cardiac  k.nons, — One  of  the  most  striking  HifTerences  betw^een  gonor* 
rhoeal  and  true  rheumatism  is  the  praeticul  immunity  of  the  enthicardium 
in  tbe  former  disease.  It  is  trtie  that  cases  are  on  record  in  the 
course  of  which  both  p<?ncarditia  and  endocarditis  have  occurrefl,  but 
the  very  rarity  of  eucb  recoi-da  serves  to  emphasise  the  ride,  1  htne 
met  with  a  single  case  in  which  a  murmtu",  having  all  the  characters 
of  that  of  mitral  re^'urgitation,  apfieared  in  the  course  of  a  definite 
attack  of  gonorrhoeal  rheumatism^  and  disappeared  entirely  during  con- 
valescence. In  considering  such  ca^es  we  must  be  on  our  guard  against 
incltidiug,  as  organic,  hiiemic  or  other  munnnrs  not  due  to  eiidocarditiH  ; 
and  we  mu;3t  remember  also  that  f^enuine  acute  rheumatisoi  may  occur 
in  the  course  of  gonorrhea.  These  points  have  been  insisted  on  by 
Dr  R.  L.  iMacDonnell,  of  Montreal,  in  a  jmper  in  which  he  records 
a  caae  of  great  interesL  Gluzinski^  who  has  collected  thirty-one  records 
of  cardiac  lesions  associated  with  gonnrrha*al  rheumatism,  suggests  that 
the  endocarditis,  when  it  occurs,  is  rather  of  the  ulcerative  than  of  the 
simple  t\"pe  ;  and  a  considerable  number  of  cases  at  e  on  record  in  which 
death  has  resulted  from  endocarditis  undoubtedly  of  the  infective  variety, 
Ab  these  cases  have  very  impoitant  liearings  upon  the  p*itho!ogy  of 
gonorrhceal  rheumatism  it  will  be  necessary  to  refer  to  them  later  in  thia 
connection, 

Affecfitms  of  serous  memhmnrs. — The  occasional  occurrence  of  pericar- 
ditis in  the  course  of  gonorrhceai  i  heumatisni  has  been  discussed  already, 
and  pleiuisy,  with  or  without  eft'usion,  must  be  included  among 
the  occasional  manifestations  of  this  disease.  A  jmrticularly  con- 
vincing example  of  gonorrhoea  1  pleurisy  has  been  recorded  by  Bordoni- 
Uffreduzzi. 

Dlag^nosls. — The  presence  of  active  gonorrha?a  or  of  gleet  usually 
renders  the  diagnosis  of  gnnorrha»al  rheumatism  an  easy  matter ;  indeed 
the  clinical  features  of  the  Joint  lesions  themselves  often  suggest  the 
correct  diagnosis,  which  may  be  confiiTtied  by  the  presence  of  a  urethral 
discharge.  On  the  other  hand,  it  is  not  Siife  to  conclude  that  any  arthritis 
in  a  patient  suffering  from  gonorrhcea  is  necessarily  gonorrh<eal. 

It  is  probable  that  the  disease,  at  any  rate  in  the  earlier  stages,  is  not 
infrequently  mistaken  for  true  rheumatism,  especially  when  it  occui-s  in 
women  ;  but  suspicion  is  soon  arrjused  by  the  absence  of  marked  fever, 
or  by  the  obstinacy  of  the  arthritis  which  shows  no  dis|X)sitiun  to  yield  tr» 
the  salicylic  treatments 

The  occurrence  of  conjunctivitis  or  of  iritis  in  the  course  of  a 
supposed  attack  of  rheumatic  fever,  or  the  establishment  of  arthritis  in  the 
temporo-maxillaiy  or  Bterno-cla\neular  joints,  will  always  suggest  the 
possibdity  of  a  gonorrhreal  origin  ;  but  it  must  not  be  forgotten  that 
rheumatoid  arthritis  in  its  more  acute  forms  is  also  liable  to  bo  mistaken 
for  rheumatic  fever,  and  that  in  this  disease  the  tern  jroro- max i liar y  joints 
are  even  more  liable  to  be  involved. 
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A^iu  it  must  be  remembered  that  a  purulent  urethritis  of  a  non- 
»|HviHo  imture  is  an  occasional  concomitant  of  gout ;  and  such  urethritis 
u\iiy  1)0  mistaken  for  gonorrhoea,  whilst  the  attendant  gouty  arthritis 
iu»y  be  ascribed  to  the  urethral  affection.  The  characters  of  the 
nrticular  lesions  which  lend  aid  in  the  diagnosis  of  gonorrhoeal  rheuma- 
tism have  been  already  discussed  and  need  not  be  recapitulated. 

Progrnosis. — ^The  prognosis  on  the  whole  is  favourable  :  a  fatal  termina- 
tion is  extremely  rare  j  and  recovery,  although  long  delayed,  is  as  a  rule 
complete.  Nevertheless  in  giving  a  prognosis  the  risk  of  fibrous  ankylosis 
of  the  affected  joints  should  always  be  remembered,  and  also  the  possibility 
of  the  subsequent  development  of  rheumatoid  changes.  The  patient 
should  be  emphatically  warned  that  a  fresh  gonorrhoea  is  almost  certain 
to  be  followed  by  a  return  of  the  disease  ;  and  it  should  be  pointed  out 
to  him  that  each  successive  attack  is  apt  to  be  more  severe,  even  more 
refractory  to  treatment,  and  more  likely  to  cause  permanent  disablement. 

Pathology. — Various  hypotheses  have  been  propounded  to  explain  the 
relationship  of  the  pseudo-rheumatic  troubles  to  the  urethral  discharge ; 
these  may  be  summed  up  as  follows  : — 

i.  That  the  gonorrhoeal  infection  awakens  a  latent  rheumatic  tend- 
ency, provoking  an  attack  of  true  rheumatism ;  ii.  That  the  arthritis  is 
of  nervous  origin,  and  is  due  to  irritation  of  the  urethral  mucous  mem- 
brane; iii.  That  the  phenomena  are  of  pysemic  origin;  iv.  That  the 
so-called  gonorrhoeal  rheumatism  is  due  to  a  specific  systemic  infection 
by  the  gonorrhoeal  virus. 

i.  The  rheumatic  hypothesis  hardly  need  be  combated  at  the  present 
day,  for  there  is  no  longer  any  widespread  doubt  of  the  distinct 
nature  of  gonorrhoeal  rheumatism.  On  the  other  hand,  cases  are 
occasionally  met  with  in  which  to  all  appearance  a  gonorrhoea  acts  as 
the  immediate  cause  of  an  attack  of  acute  rheumatism  of  the  ordinary 

type. 

ii.  The  second  hypothesis,  which  has  been  ably  maintained  by  Dr. 
Ord  and  others,  does  not  afford  any  explanation  of  the  abarticular 
phenomena  of  the  disease ;  it  is,  moreover,  opposed  by  the  fact  that  the 
articular  lesions  themselves  are  not  of  the  same  kind  as  these  joint  lesions, 
such  as  the  arthritis  of  tabes  or  of  syringo-myolia,  which  are  looked 
upon  with  the  best  reason  as  having  a  nervous  origin,  and  which 
exhibit  a  far  closer  resemblance  to  those  of  rheumatoid  arthritis.  Nor 
can  the  origin  of  the  lesions  in  urethral  irritation  be  maintained  if  those 
examples  be  accepted  in  which  gonorrhoeal  rheumatism  has  followed  con- 
junctival inoculation. 

iii.  and  iv.  The  rarity  of  suppuration  of  the  affected  joints  and  the 
other  characters  of  the  arthritis  serve  to  distinguish  gonorrhoeal  rheu- 
matism from  an  ordinary  pyaemia  ;  and  the  view  of  the  disease  as  the  result 
of  the  generalisation  of  the  specific  poison  is  that  which  can  be  supported 
by  the  most  cogent  arguments. 

We  have  seen  that  the  symptom-complex  here  presented  is  a  peculiar 
one  and  unlike  that  of  any  other  disease — ^a  point  to  which  Fournier 


18  the  first  clearly  to  flii*ect  attention ;  the  msikdy  h:is  the  diameter  of 
a  definite  specific  disorder,  coDn>arable  to  true  rheumatisnij  but  esBentially 
different  from  it. 

The  generalisation  of  an  infective  disease  which  in  most  instances 
remains  localised  may  be  due  either  to  the  tlisseiniuiition  of  the  specific 
organism,  or  to  systemic  poisotiing  b}^  the  ehomioal  products  of  its  growth. 
The  evidence  which  is  forthcoming  points  to  the  former  as  the  correct 

Iinter|>retation  in  this  instance.  It  is  eiisier  to  explain  upon  this  view  the 
fact  that  of  the  many  suJlerers  from  gonoiThoeaj  a  few  only  present 
gonorrhoeal  rheumatism  ;  and,  since  Petrone  and  Kammerer  first  investi- 
gated the  subject,  many  observers  have  sought  for  the  gonococcus  in  the 
•yno\ial  fiuid  from  the  atfccted  joints  and  in  the  vegetations  sitnated 
Upon  the  endocardium  in  aises  in  which  death  has  resulted  from  ulcer- 
ative endocarditis.  The  evidence  which  they  adduce  is  of  varying 
degrees  of  cogency,  but  one  by  one  the  special  properties  of  the  gonococ- 
cus have  been  recognised  in  the  organisms  ubtaioed  from  these  situations. 
It  must  now  be  regarded  as  an  established  fact  that,  in  some  cases  at  any 
rate,  there  are  present  in  the  fluid  obtainerl  from  the  joints  both  of 
infants  and  adults,  in  the  Itloodj  in  the  pleural  exudation  and  the  cardiac 
vegetationSj  diplococci  which  present  the  characteristic  shape  of  the 
gonococcus ;  they  lie  for  the  most  part  within  the  leucocytes,  which  are 
deoolorised  when  (Imms  method  of  staining  is  employed,  and  they  grow^ 
readily  upon  a  mi.xiure  of  human  bloo<l -serum  and  agar- agar,  whereas 
they  refuse  to  grow  upon  any  ordinary  culture  medium. 

Indeed,  after  reading  such  accounts  as  those  of  Leyden,  Bordoni- 
Uffreduzzi,  and  Thayer  and  Bliimer,  one  can  no  longer  doubt  the 
dependence  of  the  above-mentioned  lesions  upon  the  dissemination  of  the 
gonococcus.  Bordoni-Uifredum  even  succeeded,  by  means  of  subcultures 
of  the  org-anism  obtained  from  an  affected  Joint,  in  producing  gonorrhoea 
in  a  healthy  man  who  offered  himself  as  the  8ul>ject  of  the  expjeriment 
Oa  the  other  hand,  it  would  ajjpear  that  in  certain  cases,  as  in  one  re- 
corded by  Ely,  tdccrative  endocarditis  occurring  in  association  with 
gonorrhi^ea  may  owe  its  origin  to  other  micro-organisms,  and  that  mixed 
and  secondaiy  infections  play  as  important  a  part  in  this  as  in  other 
infective  diseases.  Even  in  the  inflamed  joints  the  finding  of  the 
gonococcus  has  not  been  so  frequent  as  might  ho  expected,  and  there  is 
I  reason  to  think  that  it  may  only  be  present  there  during  the  earliest 
^bitages  of  the  arthritis. 

^m  There  are  some  grounds  for  the  belief  that  local  ulcerations  favour  the 
^■dissemination  of  the  virus,  and  that  the  comparative  immunity  of  women 
^■irom  gonorrhiejil  rheumatism  is  due  to  the  differences  in  the  length  and 
^■structure  of  the  urethm  in  the  two  sexes. 

"  Treatment. — The  first  object  in  the  treatment  of  gonorrhceal  rheuma- 
tism is  the  cure  of  the  urethral  discharge  in  which  it  has  its  origin ;  with 
this  end  in  view  the  oidtnary  remedies  should  he  appHed  both  by  the 
,  mouth  and  in  the  fonn  of  injections. 

With  regard  to  the  medicinal  treatment  of  the  disease  little  can  be 
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said  that  is  at  all  encouraging.  The  salicylic  drugs  and  colchicum  alike 
are  without  aj)preciable  eliect  upon  the  articular  lesions,  and  lapse  of 
time  is  the  chief  means  of  cure.  Iodide  of  potassium  is  the  drug  which 
is  most  relied  upon,  and  I  am  in  the  habit  of  giving  a  mixture  containing 
quinine  with  an  alkali,  together  with  the  iodide,  and  I  believe  that  this 
line  of  treatment  is  by  no  means  without  good  effect.  If  the  pain  be 
severe,  opium  may  be  administered. 

In  severe  cases  the  inflamed  joint  may  need  a  splint,  and  the  applica- 
tion of  an  ice-bag  usually  affords  relief.  When  the  effusion  into  the 
articular  cavity  is  very  abundant,  paracentesis  may  be  called  for ;  and  in 
the  rare  instances  in  which  a  joint  suppurates,  further  surgical  interference 
will  of  course  be  required. 

The  great  tendency  to  the  formation  of  fibrous  adhesions  must  never 
be  lost  sight  of ;  if  the  joint  be  put  upon  a  splint,  care  must  be  taken 
that,  if  ankylosis  should  result,  the  limb  may  be  fixed  in  as  advantageous 
a  position  as  possible.  Although  complete  recovery  of  the  affected  joints 
is  the  rule,  at  least  in  the  milder  cases,  some  degree  of  stiffness  often 
remains,  which  calls  for  passive  movement  under  an  anaesthetic;  the 
minor  degrees  of  residual  pain  and  stiffness  may  often  be  got  rid  of 
by  a  course  at  some  mineral  water  resort  where  external  treatment  is 
carried  out,  such  as  Bath,  Han'ogate,  or  Woodhall,  in  our  own  country. 
It  is,  of  course,  only  from  the  external  application  of  mineral  waters  that 
any  results  can  be  looked  for. 

Archibald  E.  Garrod. 
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RHEUMATOID   ARTHRITIS  ^ 

Definition.  —  A  progressive  degeneration  of  the  joints  of  a  special 
kind,  accompanied  by  atrophy  of  some  structures  and  hypertrophy  of 
others.  The  course  of  the  disease  is  variable,  but  is  ordinarily  towards 
irrevocable  damage  and  ruin  of  the  structures  involved. 

The  name  Rheumatoid  Arthritis  was  proposed  by  Sir  A.  Garrod  in 
1858.  It  is  short,  distinctive,  and  has  taken  firm  root  in  this  country. 
There  are  cogent  reasons  against  disturbing  it.  It  is  not  necessary  to 
enumerate  the  other  names  which  at  divers  times  have  competed  with  it ; 
but  we  must  note  that  the  name  osteoarthritis  is  officially  recognised  by 
the  Royal  College  of  Physicians  of  London.  ^ 

The  pathological  position  of  rheumatoid  arthritis  will  be  better  seen 
when  a  comparison  is  made  with  other  forms  of  arthritis,  as  follows  : — 

(i.)  Traiunatic  arthritis  indicates  the  immediate  or  remote  effects  of 
an  injury  to  a  joint 

(ii.)  Diathetic  arthritis  is  a  manifestation  of  gout,  rheumatism,  tubercle, 
scurvy,  and  the  like. 

(iii.)  Enthetic  arthritis  may  occur  in  the  course  of  scarlet  and 
enteric  fevers,  dysentery,  syphilis,  gonorrhoea.  This  name  includes  all 
kinds  of  septic  arthritis,  whether  arising  from  puerperal  or  other  like 
conditions.  The  word  rheumatism  should  never  be  associated  with 
enthetic  arthritis. 

(iv.)  Neural  arthritis  comprises  all  joint  diseases  which  are  the  sequel  of 
central  or  peripheral  nerve-lesion.  The  word  neur-arthropathy  conveniently 
represents  this  class  of  arthritic  cases.  It  is  logically  helpful,  for  it 
introduces  a  new  order  of  ideas ;  and  it  rescues  us  from  those  primitive 
conceptions  of  arthritis  which  were  always  inadequate  and  are  sometimes 
misleading.  Thus  rheumatoid  arthropathy  would  have  been  a  better 
name  for  rheumatoid  arthritis  had  it  been  adopted  in  1858.  In 
the  border-land  or  neutral  territory  of  arthritis  physicians  and  surgeons 
contend  in  honourable  emulation.  When  we  have  delivered  ourselves 
from  the  traditions  that  (a)  all  arthritis,  as  its  terminology  no  doubt 
indicates,  is  inflammation,  and  (^)  that  arthritis  nearly  always  means 
something  rheumatic  or  gouty,  we  shall  hold  a  more  lucid  creed.  The 
word  rheumatism  wiis  built  upon  a  narrow  theory.  As  the  Greek  root 
of  it  signifies,  it  denotes  "a  humour  floating  in  the  blood,  causing 
disease  " ;  and  we  shall  see  by  and  by  that  the  name  rheumatoid  arthritis, 
defective  as  it  is,  preserves  an  important  idea. 

Pathology.  —  There  are  two  main  forms  of  rheumatoid  arthritis  : 
(A)  the  primary,  and  (B)  the  secondary. 

*  Before  Dr.  Kent  Spender  had  completed  or  revised  his  essay  he  was  compelled  by  a 
heayy  aflSiction  to  relinquish  his  task.  Dr.  Garrod  most  kindly  undertook  to  revise  and 
finish  the  work.     Dr.  Garrod's  contributions  are  indicated  by  signature  or  initials. 
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A.  Prim'iry  form, — The  main  cause  of  this  form  is  general  weakness — 
that  weakness  which  follows  mental  wear  and  worry,  loss  of  blood,  mucous 
fluxes,  unfavourable  hygiene,  prolonged  lactation,  or  too  frequent  child- 
bearing.  Many  structures  and  functions  suffer.  Why,  under  circum- 
stances apparently  alike,  the  joints  are  affected  in  some  persons  and  not 
in  others  cannot  be  explained.  The  lesion  of  a  joint  which  we  call 
"rheumatoid"  mav  perhaps  be  determined  by  a  previous  hurt  or  the 
chronic  strain  of  excessive  use.  Joints  which  have  been  sharply  and 
continuously  engaged  in  the  lal>our  of  daily  life  are  liable  to  fall  into 
defeneration  or  dystrophy.  Over-exertion  is  not  a  necessary  antecedent^ 
nor  even  a  common  one,  but  whateoever  weakens  a  joint  renders  it  more 
prone  to  a  specific  deterioration.  In  one  patient,  perhaps,  there  has 
been  a  habitual  menorrhagia,  with  intermittent  leucorrhoea,  from  early 
womanhood  •  or  the  menstrual  function  has  been  disordered,  or  some 
anxiety  or  a  neuralgia  has  undermined  sleep  and  made  restless  days. 
The  importance  of  uterine  disorders  as  causes  of  rheumatoid  arthritis 
has  been  urged  by  Dr.  Ord ;  but  the  facts  have  been  differently  inter- 
preted by  other  observers. 

A  family  heritage  of  tubercle  is  an  important  factor  in  some  cases. 
Two  or  three  brothers  and  sisters,  perhaps,  show  signs  of  tuberculous 
disease,  and  another  member  of  the  family  may  fall  into  this  rheumatoid 
state.  What  pathological  link  binds  the  tubercle  with  the  arthritis? 
There  is  no  reason  to  suppose  that  this  form  of  articular  disease  is  stru- 
mous. The  ffitiology  and  clinical  coiu^e  of  a  rheumatoid  joint  have 
nothing  in  common  with  struma,  though  both  proclivities  may  be  trace- 
able to  analogous  causes.  Not  infrequently  a  connection  exists  between 
influenza  and  rheumatoid  arthritis.  The  severe  epidemics  of  influenza 
during  the  last  few  years  have  left  their  effects  in  various  ways,  and  this 
is  one  of  the  gravest  of  them.  Patients  will  voluntarily  describe  the 
sequence  as  a  fact  about  which  there  can  be  no  doubt.  The  influenza 
departs,  but  an  ominous  weakness  is  left  behind  Arthritis  does  not 
necessarily  belong  to  influenza  in  any  shape,  except  (as  Dr.  Sansom  has 
said)  as  an  acute  accident  of  an  acute  disease.  We  are  confronted  with 
a  like  constitutional  problem  to  that  of  tuberculosis ;  but,  in  addition, 
there  is  the  grave  poisoning  of  nerve-centres  and  the  disturbed  nutrition 
which  is  a  result  of  it. 

In  all  these  cases  the  term  primary  rheumatoid  arthritis  is  justified 
by  the  fact  that  a  state  of  the  system  and  of  the  generalhealth  had  been 
brought  about  which  is  favourable  to  degenerative  processes ;  of  these 
rheumatoid  arthritis  is  one. 

[It  is  necessary  to  mention  here  that  a  new  direction  has  recently  been 
given  to  the  study  of  the  pathology  of  the  disease  under  consideration 
by  bacterial  investigation  of  the  fluid  from  the  diseased  joints.  A  few 
years  ago  Max  Shiiller  described  bacilli  obtained  from  such  fluid, 
which  had  the  form  of  short  thick  rods,  with  polar  bodies  which  appeared 
bright  or  dark  according  to  the  character  of  the  illumination.  These 
bacilli  stained  readily  with  carbol-fuchsin,  not  quite  so  readily  with 
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methyl  violet,  and  more  remlily  with  methykno  blue,  or  Bismarck  brown. 
When  cultures  of  these  bacilli  were  injected  into  the  joints  of  animals, 
changes  were  observed  similar  to  those  met  with  in  rheumatoid  joints; 
suppuration  never  resulted,  and  the  lesions  differed  from  those  seen  when 
other  hivcteria  were  similarly  introduced.  »Somewhat  similar  results 
have  been  independently  obtained  by  Ballantyne,  Wohlmann  and  BlaxalL 
After  a  prolonged  and  fruitless  search  in  the  blood  and  synovial  fluid  of 
sufferers  from  rheumatoid  arthritisj  the  two  former  observers  ultimately 
discovered  a  bacillus  which  they  regard  aa  the  cause  of  the  disease. 
This  organism  is  described  as  a  short  bacilhas,  of  dumb-bell  shape,  which 
is  stained  by  fuchsin  or  methylene  blue,  but  not  by  Gram's  method.  The 
poles  take  the  stain  more  readily  than  the  intervening  portion,  and  hence 
the  appearance  of  a  diph> bacillus  is  apt  to  be  assumed.  Blaxall  con- 
firmed these  observations,  and  eventually  succeeded  in  cultivating  the 
organism. 

It  was  met  with  in  the  synovial  f!uid  in  twenty-four  out  of  a  series  of 
twenty-five  eases  examined,  and  in  a  few  instances  was  found  in  the 
blood  also.  In  cases  of  synovitis  of  other  kinds  it  w^as  not  met  with, 
although  organisms  resembling  it  in  morphological  features  were  some- 
times found. 

Still  more  recently  Chauffard  and  Ramond  have  called  attention  to 
the  occasional  enlargement  of  lymphatic  glands  in  the  neighbourhood  of 
the  diseased  joints,  the  degree  of  enlargeuient  varying  with  changes  in 
the  condition  of  the  joints.  In  scrapings  from  excised  lymphatic  glands 
and  in  the  synovial  fluid  in  suck  a*ses,  they  found  a  slender  diplo-bacillus 
which  stained  readily,  but  they  were  unable  to  cultivate  it  in  nutrient 
mediii. 

Should  further  investigations  confirm  these  results,  and  if  it  be 
shown  that  some  at  any  rate  of  the  cases  included  under  the  name  of 
rheumatoid  arthritis  actiiaUy  owe  their  origin  to  a  specific  orgimism,  the 
prevalent  views  as  to  the  pathology  of  this  disease  will  have  to  be 
largely  revised. — A,  E.  G.] 

B.  Secondary  /wm.— This  is  the  special  lesion  which  occurs  after 
rheumatic  fever — a  sequence  which  justifies  the  adjective  rheumatoid. 
The  condition  which  is  called  **  chronic  rheumatism "  often  forms  an 
intermediate  stage,  though  not  a  necessary  one  :  it  may  remain  as  such, 
or  darken  gradually  into  the  rheumatoid  disease  ;  but  the  two  ought  never 
to  be  confounded,  A  man  or  a  woman  in  early  middle  life  may  have 
two  or  three  att^vcks  of  acute  rheumatism  close  together :  before  there  ia 
a  recovery  from  otje,  another  begins  ;  wave  succeeds  wave,  and  almost 
overtakes  it;  no  one  jn'rexial  period  is  intense  or  much  prolonged. 
Periods  of  comparative  quiescence  occur,  dming  which  the  patient,  though 
somewhat  crippled,  stumbles  about  with  convalescent  energy  ;  he  never 
quite  emerges,  however^  from  the  condition  which^  up  to  a  certain  point, 
ia  propter ly  called  **  rheumatic."  Concerning  such  a  sufferer  our  unceasing 
anxiety  is  whether  he  is  on  the  way  to  rheumatoid  arthritis.  The  two 
groups  of  clinical  phenomena  appear  to  coalesce  i  the  latter  may  seem  but  a 
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postscript  of  the  former,  continuous  In  time  and  quality ;  but  potentially 
they  are  distinct  Pyrexia  has  gone,  but  tlie  [)ulse  remains  quick,  and  evan 
quicker  than  before ;  the  sweating  proper  to  rheumatic  fever  has  passed 
away,  but  another  kind  of  sweating  has  b^gun*  A  new  senes  of  clinical 
phenomena  arises,  some  of  which,  such  as  pain  and  enfeeblement  of  the 
joints,  are  a  raer©  continuation  of  the  old ;  others  again  are  the  bo^nning 
of  a  new  onler  of  things. 

Here  then  we  see  not  only  sometliing  chronic  in  the  room  of  some- 
thing acute,  but  a  slow  process  ot  arthritic  disease  in  another  kind.  The 
steps  of  the  sequence  are  seen  only  by  the  practised  eye.  So  far  aa  the 
joints  are  concerned,  the  transition  is  not  well  marked  ;  what  was  swollen 
and  painful  is  swollen  and  painful  still.  The  lesson  is  not  always  eaay  to 
read  ;  but  a  study  of  the  concurrent  facts  may  make  it  clearer,  and  these 
facts  will  be  discussed  presently. 

It  would  be  rash  to  assert  that  there  is  no  such  thing  as  acute 
rheumatoid  arthritis.  But  the  state  so  described  is  usually  a  pyrexia! 
rheumatic  forerunner^  which,  in  predisposed  persons,  leads  on  to  the  rheu- 
matoid state  proper.  In  the  great  majority  of  persons  there  is  no  such 
predisposition.  Rheumatism  cumes  and  goes  ;  it  leaves  some  trace  of 
damiige,  perhaps,  but  one  which  for  the  most  part  is  quite  remediable, 
Eesidual  adhesions  and  stillness  represent  the  "  chronic  rheumatic 
arthritis  "  of  the  nosologist — a  state  which  mnst  he  marked  off  in  a  de- 
cisive manner  from  rheumatoid  lesions.  However  the  boundary  lines  may 
be  blurred  now  and  then  by  complexity  of  temperament.,  or  by  the  blend- 
ing of  diathetic  taints,  the  distinction  must  be  firmly  maintained  ;  for 
whatsoever  rheumatoid  arthritis  may  prove  to  be,  it  is  assuredly  not 
chronic  rheumatic  arthritis.     [See  p.  Ti^.] 

Until  lately  it  was  customary  to  speak  of  rheumatoid  arthritis  as  a 
sequel  of  gout.  But  "uratic  arthritis,"  whatever  it  may  be,  is  to  be 
held  responsible  for  all  the  articular  deformities  and  distortions  of  gout. 
Until  we  know  that  gout  is  not  really  adequate  to  produce  them,  no 
other  agency  should  be  brought  into  the  explanation.  Similarity  Is  not 
necessarily  identity. 

It  is  acknowledged  that  there  is  such  a  malady  as  **  rheumatic  gont " ; 
but  the  name  is  used  in  a  sense  quite  alien  to  that  of  the  old  nomen- 
clature. Often  have  I  seen  among  elderly  folk  (chiefly  men)  in  the  Bath 
Mineral  Water  Flospital  a  complex  disorganisation  of  the  knee-joints, 
preceded  by  a  long  and  weary  history  of  rheumatism  and  acquired  gout. 
In  them  the  operation  of  a  composite  diathesis  like  gout  and  rheumatism 
together  produces  an  arthritis  of  a  definite  kind ;  and  to  this  the  name 
*'  rheumatic  gout "  must  be  confined. 

Charcot  arranged  all  cases  of  rheumatoid  arthritis  in  three  divisions : 
(a)  Heberden'a  nodes ;  {b)  The  general  progressive  form ;  {c)  The  partial 
or  monarticular  form. 

(a)  The  noiiosa  chiragra  of  Horace  is  so  impressed  on  the  mind  of  the 
laity,  that  a  nodular  finger  (especially  in  its  terminal  phalanx)  is  assumed 
to  denote  gout  beyond  all  question.     Both  Todd  and  Begbie  associated 
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ihe  two  as  cause  and  effect.  The  true  node  of  Heberden  is  often  a 
sign  of  a  mei^ely  lo<»l  degeneration,  especially  in  elderly  pt'oplc.  In  peof^le 
of  middle  age  the  existence  of  these  nodules  has  a  piithol logical  meaning  ; 
it  helps  to  determine  the  nature  of  an  urthritis  which  might  otherwise 
be  doubtful  **They  may  be  regarded/*  writes  I>r,  Archibald  Garrod, 
**aa  constituting  the  slightest  and  most  chronic  manifestation  of  rheu- 
matoid arthritis.'*  Similar  nodules  are  seen  now  and  then  on  the 
dorsal  aspect  of  the  middle  if)intg  of  the  fingers.  The  nodules  them- 
aelvea  are  due  to  an  "osteophytic  enlargement"  of  existing  structures  j 
they  are  much  more  common  in  women  than  in  men,  and  Dr.  Osier 
sajs  that  the  subjects  of  these  nodules  rarely  sutler  in  the  larger 
jointa 

Hebcrden's  nodes  represent  a  partial  and  lenient  manifestation  of 
rheumatoid  artbritis.  The  disease  becomes  quiescent  (or  even  extinct) 
after  a  certain  advance  ;  hut  the  marks  remain.  Such  a  person,  after  a 
time,  may  become  virtually  non-rlieumatoid,  and  may  acrjuire  gout  or 
any  other  mahuly  having  tio  causid  connection  with  the  nodules.  These 
are  iaiidmiuks  of  "  liattles  lung  ago." 

i}i)  The  general  progressive  or  polyarticidar  form  is  Charcot^s  second 
division.  Many  writers  testify  that  rheumatoid  lesions  generally  begin  in 
the  hands  or  the  feet^  and  do  not  appear  elsewhere.  The  hands  are  often 
affected  first ;  and  very  seldom  do  they  escape  altogether.  This  order  of 
invafiion  obeys  what  has  been  called  the  "centripet^d  law/'  To  this  rule 
there  are  many  exceptions  ;  and  we  must  a<lmit  that  the  **  natural  history  " 
of  a  disease  may  be  thwarted  or  helped  by  external  eircnmstances.  Let 
the  problem  be  sttidied  as  it  may  be  presented  at  any  time  in  the  Bfith 
Mineral  Water  Hospitid.  The  joints  which  have  been  most  actively 
engaged  in  the  special  craft  of  the  patient^  whether  this  be  husbandry  or 
carpentry,  neeiUework  or  washing,  are  usually  the  first  to  sliow  signs 
of  arthritic  degeneration.  >ior  can  the  daily  toil  be  stopped :  the 
mangle,  the  spulo,  or  the  needle  must  go  dnidging  on  ;  and  too  in- 
frequent is  the  rest  so  urgently  needed.  Organs  which  are  overworked 
exhibit  the  first  signs  of  decay.  The  feet  may  be  primarily  affected 
if  the  occupation  of  the  sufferer  has  demanded  excessive  walking  or 
standing. 

But  the  capacities  of  the  human  hand  are  so  many  and  varied,  that 
uufair  stress  may  be  laid  upon  it  even  liy  patients  who  have  not  Ijecn 
engaged  in  manual  labour.  If  we  imagine  that  the  petty  joints  of  wrist 
and  instep,  €*ind  fingers  and  toes,  represent  in  each  case  a  big  joint  split 
into  segments  for  a  special  function,  it  becomes  evident  that  all  the  risks 
of  arthritic  disease  are  arithmetically  multiplied.  The  feet  often  enjoy 
comparative  repose  wfiik%  in  ministering  to  the  business  of  life,  the 
hands  may  never  l>e  idle.  And  in  that  restless  energy  which  always 
goes  on  except  during  sleep  physical  wear  and  tear  is  an  ine^a table 
result 

The  peripheral  incidence  of  rheumatoid  arthiitis  must  be  accepted, 
therefore,  with  some  qualification ;  it  nuiy  bo  true,  but  the  facts  may  be 
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otherwise  interpreted.  The  high  endowments  of  the  hand  imply  a 
correspondingly  high  level  of  nervous  organisation.  The  complex  motor 
and  sensory  apparatus  of  the  upper  limbs  meets  a  physiological  need ;  but 
this  very  complexity  may  make  it  more  vulnerable  in  disease.  The  force 
of  the  argument  drawn  from  neural  considerations  is  so  weighty  that 
there  is  no  room  for  the  curious  surgical  doctrine  that  the  articular 
lesions  in  rheumatoid  arthritis  are  the  results  of  the  mere  contrition  of 
opposing  surfaces. 

Charcot  said  that  the  lesions  tend  to  advance  up  the  limbs  towards 
the  trunk.  But  although  the  wrists  are  generally  affected  after  the 
fingers,  and  the  ankles  after  the  feet,  not  seldom  are  the  carpal  and  tarsal 
articulations  affected  first.  The  elbow  often  escapes,  whilst  the  shoulder 
is  involved.  In  the  lower  limbs  the  knees  seldom  escape;  but,  in 
this  form  of  the  disease  in  comparatively  young  people,  the  hip-joints  are 
not  often  affected. 

The  temporo-maxillary  articulation  now  and  then  becomes  stiff  and 
painful  at  an  early  stage.  It  is  attacked  by  rheumatoid  disease  in  about 
a  quarter  of  the  total  number  of  cases.  It  is  an  important  diagnostic 
sign  ;  but  there  is  at  least  one  form  of  septic  infection  which  may  attack 
this  joint.     [See  p.  66.] 

The  symmetry  of  rheumatoid  arthritis  has  been  long  observed. 
Occasionally,  however,  there  is  a  hemiplegic  distribution,  not  only  of 
the  arthritic  phenomena,  but  of  all  the  companion  symptoms. 

At  a  later  period  of  the  disease  the  articulations  of  the  spine  may 
become  engaged.  The  cervical  vertebrae  are  usually  attacked  first;  a 
difficulty  is  felt  in  rotation  and  nutation ;  and  often  the  discomfort  is 
referred  to  muscles  rather  than  to  bones.  The  dorsal  and  lumbar 
vertebrae  may  be  crippled  next,  so  that  nearly  the  whole  length  of  the 
spine  is  transformed  into  a  rigid  column.  The  body  is  twisted  and 
shortened,  and  moves  in  one  piece ;  and  in  the  recumbent  posture  the 
muscular  difficulties  are  great :  in  a  number  of  cases,  however,  the  disease 
does  not  go  beyond  the  cervical  spine,  or  is  checked  by  appropriate 
treatment 

In  this  form  of  disease  the  large  preponderance  of  patients  is  among 
women. 

(c)  The  partial  or  monarticular  form  of  rheumatoid  arthritis  is 
Charcot's  third  division.  It  is  seen  in  the  knee,  hip,  spinal  column,  and 
shoulder.  The  joints  which  are  nearest  the  trunk  suffer  the  most ;  and 
by  older  writers  the  term  "  hip-ache  "  was  applied  to  all  pains  in  that 
part,  if  the  nature  of  the  pain,  whether  due  to  sciatica  or  disease  in 
the  hip-joint,  could  not  be  nicely  discriminated.  But  it  was  recognised 
that  men  suffer  much  more  than  women ;  and,  as  men  are  more  exposed 
to  injury  arid  to  the  physical  danger  arising  from  occupation,  so  this 
form  of  rheumatoid  arthritis  came  to  wear  a  surgical  aspect.  A  very 
slight  injury  may  give  the  first  impulse  to  senile  change.  But  what  a 
relative  word  senility  is !  In  medicine  (says  Prof.  Clifford  Allbutt)  we 
do  not  count  the  ages  of  people  by  the  revolutions  of  the  earth  around 


the  sun,  but  we  measure  them  by  the  involntioTis  of  their  own  morbid 
processes.  Observe  that  the  so-called  monHrticular  lesion  tends  to 
spread  and  to  become  multiple  ;  ihoumatoid  hips  are  apt  to  l>e  ff 410 wed 
by  rheumatoid  knees,  and  infirmity  in  the  elbow  may  fdlow  infirmity  in 
the  shoulder.  Very  rarely  arc  the  hips  crippled  without  engagement  of 
the  neighboming  lumbar  and  even  of  the  lower  dorsal  vertebrie.  But  a 
polyarticular  lesion  may  hecomo  grafted  upon  the  other,  when  the  patient 
is  **  young  in  years  "  though  **  old  in  hours/'  An  active  person  between 
aeventy  and  eighty  years  of  age  exhibits  now  and  then  a  rheumatoid 
hand  or  fo<-)t  which  has  appeared  as  a  sequel  of  arthritic  troul>le  in 
shoulder  or  hip ;  either  of  which  may  have  been  monarticular  for  some 
time  previously. 

The  most  strictly  localised  form  is  that  which  occurs  after  an  injury. 
The  prematurely  setiilo  type  is  distinguishable  by  other  symptoms  which 
in  themselves  indicate  premature  senility — such  as  degeneration  of  the 
hair,  teeth  and  arteries. 

Morbid  anatomy. — ^It  were  a  purely  academic  disctassion  to  inquire 
whether  the  morbid  changes  in  rheumatoid  arthritis  are  primarily  in- 
flammatory or  primarily  degenerative.  Probably  both  processes  are 
concerned  in  the  change.  The  nature  of  the  inHammation  determines 
the  resultant  hyperplasia.  Rheumatoid  disease  is  a  near  neighbour  to 
tuberculosis ;  and  when  a  proclivity  to  tubercle  exists  in  a  family,  wo 
may  expect  that  any  rheumatic  member  of  that  family  may  become 
rheumatoid. 

The  disease  has  been  called  a  panarthritis,  because  it  involves  all  the 
parts  of  a  joint — cartilage,  bone  and  synovial  membrane.  Rheumatoid 
destruction  is  contagious  in  its  potency ;  and  the  total  result  is  much  the 
same  wherever  the  ruin  may  begin.  The  nutrition  of  all  the  cr^nstituent 
parts  of  a  joint  is  alTeeted,  causing  prolifemtion  first  and  absorption 
afterwanls.  The  articular  ends  of  the  hones  are  thickened  and  llattened 
out,  with  protuberant  margins  which  overlap  the  diaphysis  like  projecting 
lips.  The  matrix  of  the  articular  cartilage  becomes  split  up  into  delicate 
fibrilloe,  whilst  the  capsules  disappear.  At  this  stage  the  cartilage  has 
a  velvety  ai)pearance  which  is  well  seen  in  museum  specimens  of  rheu- 
matoid joints.  Latter,  the  fibril  fated  cartilage  is  remoxed,  leaving  the 
surface  of  the  bone  exposed ;  and  such  rlenudation  takes  place  earliest  at 
the  points  of  miixinium  pressure.  Mutual  friction  of  the  ends  of  bones 
during  the  movement  of  an  articulation  gives  them  a  smooth  and  lustrous 
surface,  traversed  Ijy  fine  sti'ite.  Bones  thus  affected  are  siiid  to  be 
eburnated,  and  the  superficial  layer  of  the  bone  is  found  to  have  acqiured 
a  greatly  increased  density. 

There  h  a  markeil  contrast  between  the  results  according  as  the 
receptive  cavity  for  the  head  of  a  huuc  approaches  the  sc>cket  t>'pe  of  joint 
(a*  in  the  hip),  or  as  it  is  very  shaMuw  in  its  concavity.  In  the  former 
caae,  by  the  pn>ces3  of  grinding,  the  deep  concavity  may  be  so  enlarged 
that  the  tiall  of  the  femur  will  slip  out  of  its  place  int/j  a  new  socket  thus 
made  for  it.     A  shallow  articular  surface,  on  the  other  hand,  Hko  the 
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glenoid  cavity  of  the  scapula,  may  be  so  narrowed  and  deepened  by  stout 
marginal  protulK^rances,  that  the  mobility  of  the  head  of  the  humerus  is 
much  inipairoil.     The  morbid  changes  are  confined  to  the  epiphyses. 

The  synovial  membrane  is  nearly  always  thickened.  There  is  an 
inowvuiiHi  amount  of  synovia,  which  is  cloudy,  thin,  and  mixed  with 
gnmndnlown  particles  of  cartilage.  Fatty  degeneration  affects  ligaments 
Ajul  intone rtioular  cartilages.  The  capsule  may  be  ossified  by  thick  plates 
i^f  Um\o  ^calloil  addimenUiry  banes  by  Dr.  R.  Adams) ;  and  all  parts  about 
A  Joint  — ^x^riivsteum,  tendons,  muscles — may  participate  in  the  slow  inflam- 
nu^lion  until  the  ends  of  the  bones  are  covered  with  more  ossifying  masses. 
8^^mo  i\8tiH>phytes  are  flat  and  roundish,  "  looking  like  a  fluid  which  had 
|Hnu\Hl  tuit  and  stiffened  while  flowing  " ;  others  are  shaped  like  pointed 
»tnlaotito8.  In  the  midst  of  the  subserous  cellular  tissue  detached  points 
t\f  Ih^uo  are  apt  to  form,  which  for  a  long  time  remain  as  isolated 
iXMUulivl  pieces ;  subsequently,  however,  they  may  unite  with  other  bony 
uias*80H, 

C^hrt^nic  inflammation  of  synovial  membrane  is  usually  the  first  event 
in  tiino  ;  disease  of  cartilage  is  the  first  in  importance.  The  progressive 
twsiticatiou  of  the  overlappings  of  cartilage  leads  to  the  formation  of  the 
niHlnlar  protuberances  which  characterise  the  disease. 

It  is  evident  that  several  factors  contribute  to  the  swelling  of  joints, 
and  to  their  deviation  from  normal  shape.  The  grciit  thickening  of 
o^ijwular  ligaments  is  increased  by  osteophytes,  and,  owing  to  the  retrac- 
tion of  muscles,  these  look  larger.  The  tendons  of  muscles  are  stretched 
and  thinned. 

Periarticular  bony  formations  may  cause  entire  dislocation  of  a  joint, 
and  force  it  into  an  abnormal  half-luxated  position ;  or  they  may  render 
it  immovable.  But  stiffening  and  almost  complete  immobility  do  not 
make  true  ankylosis ;  although  fibrous  adhesions  and  peiiarticular  thicken- 
ing simulate  the  dense  cicatricial  tissue  which  binds  together  the  ends  of 
bones  in  the  distinct  chronic  rheumatic  arthritis  (see  p.  59).  In  the 
rheumatoid  lesion  the  bones  are  not  joined  into  a  rigid  piece  (except  in 
the  spinal  column) ;  it  is  the  block  of  surrounding  alien  masses  which 
impedes  or  prevents  movement. 

Interarticular  cartilages  and  ligaments  are  more  or  less  destroyed. 

Now  and  then  a  curious  inversion  occurs  in  the  physiological  anatomy 
of  a  joint.  Whore  a  cavity  should  be,  a  "  convex  boss  "  appears,  which 
may  actually  fit  into  an  excavated  cup  replacing  the  ball  of  the  adapted 
bone. 

The  muscles  usually  show  a  decided  atrophy,  and  neuritis  of  the 
peripheral  nerves  has  been  found.  The  senile  changes  of  the  localised 
rheumatoid  arthritis  are  practically  identical  >vith  those  which  char- 
acterise the  progressive  fonn,  but  they  are  milder  in  degree.  All  are 
phases  of  a  dystrophic  manifestation. 

Clinical  History. — A  certain  identity  runs  through  the  clinical  forms 
of  rheumatoid  arthritis  whatever  its  causation.  Concerning  any  given 
case  of  which  the  history  is  veiled  from  us,  it  would  be  difficult  to  say 
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from  iu  essential  or  accidental  symptoms  whether  the  disease  wore 
primary  or  secondary.  And  even  tbc  history  itself  may  be  eijiii vocal 
A  remot42  attack  of  pyi-exiaJ  rheumatism  may  have  nothing  to  do  with  a 
recent  attack  of  rheumatoid  degeneration ;  for  during  the  years  which 
separated  the  two  events  other  depressing  forces  may  have  come  into 
play,  impoverishing  the  Wooil  and  shuking  the  nei've-centres,  A  general 
similarity  in  the  two  chief  types  of  rheumatoid  arthritis  includes  a  vast 
numher  of  petty  variations.  When  there  are  no  known  or  apparent 
rheumatic  premonitions  a  case  should  be  considered  from  the  neural 
standpoint 

Modts  of  onset.— (a)  A  woman  in  delicate  health  goes  to  bed,  and 
is  awoke  from  sound  sleep  in  the  middle  of  the  night  by  paroxysmal 
pain  in  one  joint,  commonly  the  shoulder  or  the  elbow.  Movement 
increases  the  pain.  There  is  no  sign  of  pyrexia,  and  ihe  patient  is 
not  "HI"  in  a  medical  sense  of  the  word.  (f.f)  After  slighter  bed-time 
warnings  a  patient's  sleep  is  broken  by  ft  burning  pain  in  one  hand. 
The  W'hole  limb  is  thrown  outside  the  bedelothes,  and  tossed  about 
for  cool  air.  (c)  Early  one  day  a  person  feels  a  sudden  weaknes^a  or 
tiredness  in  the  right  hand  and  a  tenderness  along  the  inner  border 
of  the  carpus.  The  weak  hand  is  grasjjed  by  the  other,  or  a  hand- 
kerchief is  wi^apped  arouiul  the  wrist,  (</)  After  tt  long  and  fatiguing 
walk  a  woman  feels  a  '*  chlir'  around  her  eervical  spine  and  muscles; 
within  a  few  chiys  rotation  of  th*;  upper  vertebite  is  seriously  im- 
paired.  The  arms  cannot  be  up»liftcd  ;  in  a  shoit  time  neuralgic  pangs 
Btream  along  the  liml»s,  a  prelude  to  the  arthritis  which  sooner  or  later 
comes  on.  (<?)  At  the  end  of  a  prolonged  lactation  pain  and  swelling 
occur  in  one  joint.  Their  signilicaticc  is  not  inmiediately  recognised. 
(f)  A  i>erson,  not  consciously  out  of  health,  tinds  a  sudden  weakness  in 
the  hands:  they  drop  small  objects;  the  fingers  cann(»t  jiick  up  little 
tilings ;  the  complaint  is  that  the  hand  will  not  "  hold/'  and  that  the 
fingers  are  "going  to  l>e  panilyserl/*  Along  with  this  motfir  weakness  there 
maybe  sensory  abernitions,  variously  descTibed  as  *^  burning,''  **  scald- 
ing,**  or  ''scraping.*'  Not  infrequently  there  are  evanescent  blanchings 
and  blusbings,  or  again  a  permanently  red  or  purple  tint  of  skin.  Small 
cutaneous  areas  are  sometimes  deeidedly  chilled,  (f/)  Has  not  the  ankle- 
joint  been  strained  1 — is  a  question  often  put  to  a  sufferer  whose  ft>ot 
conveys  the  fii-st  warning  of  swelling  and  weakness.  And  for  a  while, 
perhaps  for  months,  the  pity  and  the  nursing  are  bestowed  in  the  wrong 
way,  and  the  right  kind  of  help  is  not  suggested  until  arthritic  mischief 
has  become  a  settled  fael.  (h)  Now  and  then  a  rheumatic  patient  torn* 
plains  of  severe  "muscular  pains ^*  in  the  neighlK>urhoi>il  of  a  large  joints 
coming  and  going  without  apparent  cause.  A  severe  prophetic  note  of 
the  coming  storm  is  a  pain  in  the  ball  of  the  thundj :  sind  hardly  less 
common  is  a  sharp  t>ang  on  the  inner  sidi?  of  the  wrist.  B^^th  these 
forms  of  neuralgia  are  very  characteristic  of  incipient  rheumatoid  change. 
li^Hiat  we  imagine  to  be  a  pure  sciatica  is  now  and  then  a  rheumatoid 
invasion  of  the  tarsal  articulations,  knee,  or  hip. 
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This  sketch  of  the  sundry  modes  of  beginning  of  rheumatoid  arthritis 
by  no  means  exhausts  them.  No  medical  trouble  is  more  insidious  in  its 
approach  or  more  subterranean  in  its  quiet  joiu-ney.  The  simple  state- 
ment that  a  disease  may  be  well  on  its  road  before  a  suspicion  of  its 
presence  is  aroused  demonstrates  the  practical  importance  of  a  right 
understanding  of  this  matter. 

Very  soon,  if  the  arthritic  lesion  be  of  the  rheumatoid  kind,  a  dull, 
slow  swelling  appears  in  the  menaced  joints.  The  wrist  is  bulged  and 
tender;  swelling  is  obvious  when  the  hand  is  held  up  and  viewed 
laterally.  The  first  two  metacarpo-phalangeal  articulations  are  usually 
the  first  parts  affected  on  the  distal  side  of  the  wrist,  and  sometimes  the 
other  knuckles  are  not  touched  at  all.  The  interphalangeal  joints  of  the 
fingers  swell,  and  the  enlargement  of  the  first  joint  beyond  the  knuckle 
imparts  to  the  whole  finger  a  spindle  shape.  Any  enlargement  of  the 
second  interphalangeal  joint  is  masked,  perhaps,  by  Heberden's  nodes. 
Here,  then,  is  the  first  aggression  of  the  disease  in  many  young  adults ; 
nor  may  it  go  beyond  this  stage  for  months  or  years.  The  thumbs 
escape,  or  only  their  carpo  -  metacarpal  articulations  are  involved. 
The  foot  quickly  shows  sympathy  with  the  hand.  Tarsal  bones 
enlarge  and  become  tender ;  there  is  synovial  effusion  among  the  complex 
articulations ;  the  elasticity  of  the  plantar  arch  is  spoiled,  and  even  slow 
walking  becomes  difficult. 

The  natural  attitude  of  flexion  of  the  knee  and  elbow  keeps  them 
at  ease,  and  friction  between  joint-surfaces  is  lessened.  Difficulties  arise 
in  the  hip  or  the  shoulder  either  immediately  after  those  of  the  foot  or  the 
hand,  or  after  a  considerable  interval  of  time ;  and  the  knee  is  more  often 
affected  severely,  beca-use  in  its  office  it  has  to  bear  the  weight  of  the  body. 
But  there  is  no  definite  law  of  sequence  in  the  matter. 

A  limitation  of  movement  and  a  grating  noise  when  the  ends  of  the 
bones  are  rubbed  against  each  other  are  proofs  that  the  mechanism  of  a 
joint  has  gone  wrong.  The  crackling  of  periarthritic  adhesions  gives  a 
peculiar  and  unmistakable  noise;  and  the  restrictions  which  these 
adhesions  impose  upon  freedom  of  rotation  may  be  as  abrupt  and  decisive 
as  if  the  bones  themselves  were  at  fault 

Atrophy  of  muscles  is  uncertain  in  rigidity  and  degree.  This  atrophic 
process  is  often  an  early  symptom,  and  synchronous  with  the  arthritic 
disease ;  this  fact  has  suggested  to  many  observers  that  both  conditions 
depend  upon  a  common  cause.  Sometimes  the  muscular  wasting  is 
distinctly  in  advance,  and  is  out  of  all  proportion  to  any  mischief  in  the 
nearest  joints.  Along  with  it  there  is  often  a  "cutaneous  dystrophy"; 
the  skin  is  glossy  and  pink,  or  it  is  translucently  pile  and  shines  like  a 
mirror.  The  fingers  and  hands  often  afford  examples  of  glossy  pinkness, 
and  those  parts  of  the  limbs  which  are  ordinarily  covered  with  clothing 
may  be  waxy  white.  The  skin  on  the  flexure  side  of  the  fingers  becomes 
thin  and  brittle.     The  nutrition  of  nails  occasionally  suffers. 

How  are  we  to  explain  this  group  of  atrophic  phenomena  ?  Three 
hypotheses  have  been  entertained: — 
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(i,)  The  atrophy  of  mtiscle  may  be  myelopathic,  and  have  a  central 
spinal  ongin.  The  argument  may  be  stated  thus : — A  patient  fiuffering 
from  rheumatoid  firthritis  with  miach  atrophy  of  linibg  may  also  present 
the  signs  of  IniUmr  paralysis.  If  there  be  a  lesion  in  the  anterior 
borna  of  the  spinal  cord,  es^pecially  in  the  cervico-tlorsal  region,  snch  a 
lesion  may  well  extend  to  the  niedidla  uhlongaUi,  where  are  certain  motor 
nuclei  continuous  anfl  homulnguus  with  the  anterior  horns.  The  phe- 
nomena of  progressive  muscular  atrophy  may  thus  he  adde^l  to  tho^o  of  a 
rheumatoid  atrophy  of  fii>inal  origin,  and  consist  in  a  rather  quick  loss  of 
power  in  the  muscles  of  the  shonldors,  neck,  chest,  and  also  in  the 
interoostals.  The  tongtie  cannot  be  |>rotruded  to  the  usual  extent. 
The  action  of  the  masseter  and  |>ierygoid  muscles  becomes  feeblij.  There 
\A  an  altered  expression  and  a  fallen  or  blank  look  aU>ut  the  lower 
part  of  the  face.  The  speech  is  prolxibly  slow  ;  the  respirations  are  short 
and  panting,  and  the  complexion  is  blue.  These  symptoms  convey  plain 
evidence  of  a  f>olio-myelitis  at  the  root  of  the  hyjxtglossal  nerve,  of  the 
pofti^i  dura  of  the  seventh  nerve,  of  the  motor  rcmt  of  the  fifth  nerve,  and 
of  the  root  of  the  spinal  accessor^'.  There  is  never  any  positive  recovery 
from  this  condition  ;  on  it  marches  to  its  certniri  end,  and  death  uceurs 
irom  paralysis  of  respimtory  and  cardiac  nerves.  It  is  remarka]»le  that 
the  arthritic  pavt  of  tiie  malady  may  wane  whUe  the  bulbar  coniplications 
fiteadily  increase.  The  sketch  just  given  is  drawn  from  two  ciises  which 
were  long  under  my  oUservation. 

Besides  these  graver  paralytic  symptoms  there  muy  be  incoordination 
of  the  pbarynge^-tl  muscles.  Not  only  is  the  act  of  swallowing  done  with 
hesitiition,  but  now  and  then  it  is  but  partially  acconij>lished.  A  regur- 
gitant rush  of  fo<jd  through  the  nostrils  tells  of  spasm ;  the  way  into  the 
iifSophaguB  is  temporarily  closed.  A  **  nasal  voice  "  is  not  uncommon.  Such 
a  pharyngeal  crisis  comes  on  ot^casionally  in  the  c<iuise  of  tabes.  It  is 
Ciuious  that»  after  a  comparative  recovery  from  rhcunijitoid  lesion  in  joints, 
a  pharyngeal  ditticulty  may  come  as  sonu'thingf|uite  new;  as  if  the  nciu^- 
osis  which  is  at  the  root  of  the  rheimiat(jid  (liscasc  had  not  passed  away* 

The  existence  of  a  nerve-centre  which  presides  o\'er  joint-nutrition 
hm  been  ix>stulated  by  more  than  one  physiologist  The  evidence 
for  a  centml  cause  of  the  atrophic  phenomena  of  rheumatoid  arthritis 
Wiw  given  by  Senator  nearly  twenty  yciirs  ago.  Even  if  we  admit, 
thus  he  wrote,  that  these  and  other  forms  of  joint -disease  occurring 
in  the  course  of  ru*rve  m.iljidies  are  due  partly  to  injury,  we  otighl  to 
note  the  very  frequent  coincidence  of  joint  atlections  with  diseases  of  the 
centml  nervous  system.  Rheumatoid  arthritis  may  bo  set  agoing  l»y  \iolent 
emotions  and  soitows  ;  It  is  commonly'  synmietrical  in  its  progress  ;  it  is 
often  associated  with  neuralgic  and  tropho- neurotic  symptoms,  anrl  the 
muscular  wasting  is  out  of  [>n>|iortion  to  the  joint  misehirf.  And  who 
can  fail  to  see  an  analogy  between  this  arthritis  and  the  arthropathy 
originating  in  disease  of  the  spinal  cord,  as  in  tabes?  I  may  add  that  a 
similar  arthrof*athy  has  been  described,  as  an  occasional  resuit  of  concus- 
sion of  the  spine. 


In  what  is  called  infantile  paralysis  (althougli  it  may  occur  at  any 
age)  paralysis  quickly  follows  a  lesion  of  the  ganglion  cells  in  the  spinal 
cord.  The  muscles  affected  are  flaccid  and  toneless  from  the  first.  By 
the  second  week  the  reliction  of  degeneration  is  present  ReHex  action 
from  the  skin  and  myotatic  irritability  are  abolished.  In  progressive 
muscular  atrophy,  however,  faivwlie  reaction  may  remain  until  all  the 
muscle  is  wasted  away.  The  flexor  muscles  are  usnally  affected  before 
the  extensors,  and  the  wasting  in  the  legs  is  much  less  common  than  in 
the  arms.  In  a  case  of  rhenmat-oid  paresis  the  electric  irritability  of 
the  atrophied  muscles  is  usually  in»rmaL  Genendly  there  is  a  distinct 
increase  in  myotatic  irritability  ;  if  the  thigh  nuiscles  are  affected  the 
knee-jerk  is  excessive^  and  sometimes  a  rectus  clonus  can  lie  obtained. 
A  foot  clonus  may  be  present  when  the  ankle-joint  is  affected.  In 
some  cases  there  is  a  slight  rigidity  of  the  aflecteil  muscles,  which 
are  anything  but  toneless  ;  and  those  which  waste  are  chiefly  the 
extensors  of  the  affected  joints.  It  must  be  confessed  that  it  is  diflictilt 
to  rcLoncile  all  the  phenomena  on  the  hypothesis  of  a  spinal  lesion^  and  no 
such  lesion  has  ever  been  discovered. 

Examples  of  rheumatoid  disease  are  not  uncommon  in  which  we  see 
a  debility  that  appro; lehes  a  spinrd  paralysis,  but  witliout  conspicuoua 
atr<jphy.  And  the  dawn  of  trouble  is  betrayed  sometimes  by  slight 
motor  failure  ;  little  objects  (like  a  cup  or  a  jug)  slip  out  of  the  hand 
unawares,  or  the  miinual  grasp  luieonsciously  becomes  feeble. 

(ii.)  Pitres  and  Vaillard  believe  that  there  is  a  const<ant  relation 
between  the  presence  of  neuritis  and  the  thnelopment  of  trophic  changes 
in  the  muscles  and  skin.  Dr.  A,  Garrod  admits  that  the  '*  peripheral 
element  '*  will  have  to  be  considered  ;  and  the  problem  will  be  how  far  the 
lesions  of  |>eripheral  nerves  deternune  *'  irregularities  in  the  relation  of 
myotatic  irritability  to  the  muscular  atrophy,  the  occurrcTice  of  numbness 
and  tingling  and  cutaneous  dystrophy,  and  even  changes  in  the  joints 
themselves."  Dr.  T.  Oh'ver  shows  that  in  lead  poisoning  the  lesions  are 
both  central  and  peripheral. 

The  ultimate  appeal  must  be  to  pathological  anatomy.  Partly  fiora 
the  paucity  of  material,  and  partly  from  the  disturbing  agency  of  inter- 
current disc^ific,  the  results  of  examination  after  death  in  rheumatoid 
arthritis  are  at  present  uncertain  and  even  contradictory. 

(iii.)  The  muscular  atrophy  <>f  rheumatoid  arthritis  has  lieen  called 
**  artliritic,"  in  the  sense  that  when  a  joint  ce^tscs  to  be  used  the  \it^\ 
machinery  which  moves  it  tends  tfi  deteriorate.  Atrophy  is  siiiil  to 
follow  (lisease  of  the  jtJints  in  nearly  all  cases.  But  it  is  certain  that 
dystrophy  of  mnsebs  often  goes  on  steji  by  step  with  that  of  joints,  or 
even  precedes  the  hitter.  That  the  wasting  of  muscle  is  often  inde- 
pendent of  the  miseliief  in  neighlif Hiring  jnints  is  proved  by  the  fact  that 
when  rheumatoid  Imiim  in  the  jriints  is  unilateral  muscular  wasting  and 
weakness  may  be  as  severe  on  the  soiukI  side  as  on  the  other.  I  have  a 
young  gentleman  now  (March  IS 95)  under  my  care,  in  whom  there  is 
spurious  ankylosis  of  the  right  elbow ;  the  muscles  of  the  upper  arm  and 
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forearm  have  suffered  accordingly,  but  the  whole  of  the  left  upper  limb 
has  also  withered  nearly  as  much,  although  all  the  joints  are  freely 
movable- 

The  localised  form  of  rheumatoid  change,  being  a  dystrophy  arising 
from  injury  or  similar  damage,  is  that  which  is  most  apt  to  be  followed 
by  muscular  wasting  as  a  natural  sequence,  There  is  a  great  resemblance 
to  an  ordinary  surgical  malady,  with  its  reflex  results. 

We  cannot  yet  go  much  beyond  the  provisional  hypothesis  that  all 
rheumatoid  atrophy  represents  a  neui'Oi>athic  or  myopathic  disturbance 
of  nutrition,  and  that  the  nature  of  this  disturbance  may  be  practically 
the  same  although  proceeding  from  various  causes. 

Other  behaviours  of  muscle  in  this  disease  must  be  noted.  Cramp  and 
intermittent  spasm  may  last  for  hours  at  a  time  and  cause  acute  piiiL  If 
the  upper  segment  of  the  trapezius  muscle  be  irritated  thi^ough  extension 
of  a  vagal  storm  to  the  spinal  accessory,  a  paroxysmal  torticollis  is  set  up 
which  causes  the  head  to  rotate  and  to  become  fixed.  Tremor  seizes 
a  rhetimatoid  limb  now  and  then,  beginning  nearly  at  the  siime  time  as 
the  arthritic  lesion.  The  spasm  is  of  the  type  of  paralysis  agitaiis  ;  and 
a  shaking  limb  may  bo  tliermomctrically  warmer  than  a  quiet  limb  on 
tlie  other  side.  Athetotic  movements  are  not  uncommon  in  the  hands. 
Increased  tonicity  of  the  muscles  is  die  cause  of  the  gioteeque  distortions 
of  the  fingers  and  toes ;  and  the  dofotmities  so  produced  **  become  in 
time  permanent  and  irreducil>le,  owing  to  changes  in  the  wasted  muscles 
which  lead  to  permanent  shortening/'  Ibe  exact  nature  of  those  de- 
formities is  determined  by  the  contraction  of  muscles  or  by  their  wasting, 
and  by  the  predominance  of  one  or  the  other  condition. 

[The  name  Arthritis  Deformans,  by  which  the  disease  under  considera- 
tion is  generally  known  in  Germany  and  in  America,  calls  attention  to 
one  of  its  most  characteristic,  and  at  the  same  time  one  of  its  most  dis- 
tressing  features^  namely,  the  conspicnons  deformity  and  crippbng  which 
it  tends  to  produce.  Several  distinct  factors  enter  into  the  production  of 
the  deformities.  In  the  younger  sufllTei-s  the  fusiform  swelh'ng  of  the 
joints  is  only  in  small  part  due  to  actual  osteophytic  outgrowths,  at  least 
in  the  earlier  stages  of  the  disease  ;  the  enlargement  being  chiefly  due  to 
thickening  of  the  8}movial  membranes  and  other  soft  structures  around 
the  joint.  In  older  patients,  on  the  other  hand,  the  outgrowths  of  bone 
are  often  the  main  cause  of  the  deformity,  which  in  such  cases  is  apt 
to  begin  more  abruptly  in  the  immeiliate  neighbourhotxl  of  the  affected 
joints.  The  nodes  of  Heberden  atforil  an  excellent  example  of  this,  as 
they  consist  almost  entirely  of  osten phytic  outgrowths,  although  their 
size  may  be  materially  increased  by  the  presence  of  translucent  hernial 
bidgings  of  the  synovial  cjipsules. 

Bursal  swellings  are  frequently  met  with  in  the  neighbourhood  of  the 
diseased  joints,  and  are  most  apt  to  be.  conspicuuusly  present  on  the 
I  dorsal  aspects  of  the  wrists.     Enormous  cysts  have  occasionally  been  met 

with  in  the  thigh  in  connection  with  rheumatoid  arthritis  of  the  hip- 
joint. 
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The  last  and  perhaps  the  most  important  class  of  deformities  includes 
those  resulting  from  the  spasm  of  the  atrophied  muscles.  Flexion  of  the 
limbs  at  the  knees  or  elbows  is  often  present,  and  in  extreme  cases  various 
grotesque  deformities  of  the  hands  and  feet  may  be  present. 

The  hand  deformities  resemble  those  produced  by  long-standing 
lesions  of  nervous  origin,  such  as  anterior  polio-myelitis.  When  contrac- 
tion of  the  interossei  produces  flexion  of  the  metacarpo-phalangeal  joints, 
the  first  interphalangeal  tends  to  become  hyperextended,  and  there  is  a 
compensatory  flexion  of  the  terminal  joints.  When,  on  the  other  hand, 
there  is  hyperextension  of  the  metacarpo-phalangeal  there  is  a  reversal  of 
the  above-described  attitudes  of  the  interphalangeal  joints. 

The  deflexion  of  the  fingers  to  the  ulnar  side,  which  is  so  frequently 
seen  in  rheumatoid  arthritis,  appears  on  the  other  hand  to  be  intimately 
associated  with  past  or  present  disease  of  the  metacarpo-phalangeal  joints. 
It  is  sometimes  seen  in  its  most  extreme  form  in  patients  who  have  passed 
through  several  attacks  of  rheumatic  fever,  apparently  attended  with 
relaxation  of  the  ligaments ;  but  so  far  as  I  am  aware  it  is  never  met  with 
as  a  result  of  the  chronic  spasm  due  to  primary  disease  of  the  nervous 
system.  That  it  is  not  a  result  of  simple  spasm  acting  upon  healthy 
joint  structures  is  fiu-ther  shown  by  the  fact,  that  although  in  extreme 
cases  the  extensor  tendons  may  slip  from  their  grooves  in  flexion,  such 
slipping  of  the  tendons  is  by  no  means  constant. 

Deformities  of  muscular  origin  may  be  established  at  a  comparatively 
early  stage  of  the  disease ;  and  they  are  frequently  more  marked  in  cases 
in  which  the  enlargement  of  the  joints  is  comparatively  insignificant.  In 
the  course  of  time  the  limbs  or  hands  tend  to  become  fixed  in  the  vicious 
positions  which  they  have  assumed,  and  the  deformities  are  no  longer 
capable  of  reduction. 

The  monarticular  form  of  rheumatoid  arthritis  does  not,  as  a 
rule,  produce  much  deformity ;  but  when  the  hip-joint  is  affected  there 
may  be  conspicuous  shortening  due  to  absorption  of  the  head  of  the 
femur. 

In  the  earlier  stages  of  the  disease,  when  it  affects  many  joints,  such 
crippling  as  results  is,  as  a  rule,  mainly  due  to  the  limitation  of  movement 
imposed  by  pain ;  but  in  the  later  stages  the  patients  may  be  rendered 
completely  helpless,  partly  on  account  of  the  restriction  of  movement 
which  is  caused  by  the  locking  of  osteophytes,  and  partly  as  the  result 
of  muscular  contractures.  Seeing  that  in  its  more  inveterate  forms 
rheumatoid  arthritis  may  successively  implicate  almost  every  joint  in  the 
body,  including  the  temporo-maxillary  articulation,  the  condition  of  the 
patient  may  become  a  deplorable  one.  Fortunately,  however,  such 
extreme  cases  are  comparatively  rare. — A.  E.  G.] 

In  all  forms  of  rheumatoid  arthritis  the  grip  of  the  hands  should  be 
regularly  measured.  The  use  of  the  dynamometer  is  not  without  its 
fallacies,  and  it  needs  to  be  corrected  by  the  changing  conditions  of  daily 
health ;  but  no  other  test  is  so  easy  of  application,  or  upon  the  whole 
more  trustworthy.     Some  experience  is  necessary  for  fixing  the  instru- 


ment  in  the  grasp  of  the  hand  ;  the  arm  should  then  bo  raised,  and  the 
palmar  surface  of  the  hand  omde  to  look  downwards  whik^  the  spring  is 
compre^Bed,  In  secotidury  rheumatoid  arthritits  (that  is,  after  long  svib- 
pyrexial  rheumatism)  observation  of  the  dynamometer  is  particularly 
valuable.  It  tells  tis  when  the  ordinary  debility  of  the  diathetic  malady 
is  pasging  into  a  graver  and  more  lasting  paresis.  But  in  the  ultimate 
stages  of  disease  it  is  clear  that  bony  distortions  may  prevent  the  co- 
ordination of  the  muscles  of  the  hand  ;  or  the  muscles  may  be  so  wasted 
that  no  pressure-teat  is  available. 

The  changes  in  the  circulation  are  frequent  and  important.  Many 
oaaes  of  rheumatoid  arthritis,  rapid  and  crippling  in  their  march,  are 
characterised  almost  from  the  beginning  by  increased  rapidit}^  of  the 
heart's  action.  The  ptdse-rate  may  go  up  gradually  to  90  or  100,  and 
remain  so  for  years.  This  is  tolerably  common.  In  some  comparatively 
rare  but  very  noteworthy  cases  the  pulse  may  run  higher  still  fyyn- 
chronously  with  the  earliest  objective  signs  of  arthritic  disease  the 
cardiac  rate  may  rise  to  110,  115,  or  120.  Scarcel}^  any  variation  is 
observed  whether  by  day  or  night.  I  have  recorded  one  case  in  ^hich 
a  very  hard  pulse  reached  the  high  jwint  of  140,  The  body  is  apyrexial, 
and  the  purple  coldness  of  the  hands  is  very  manifest.  There  is  uo  sign 
that  the  heart  is  organically  affected  ;  no  hsemic  murmiu* ;  no  venous 
engorgement ;  no  local  cedema.  The  heart  runs  without  adequate  check  ; 
the  inhibitory  power  of  the  pneumogastric  nerve  may  be  partly  withdrawn, 
or  partly  neutralised  by  some  influence  which  cannot  at  present  be  defined. 
The  tachycardia,  once  established,  never  entirely  subsides,  even  though 
the  rheumatoid  degeneration  may  be  arrested  and  recede  into  quiescence. 
In  the  Bath  Mineral  Water  Hospital  I  once  examined  all  the  rheumatoid 
people  (under  the  age  of  60}  then  under  my  care  in  order  to  discover  the 
frequency  of  a  quickened  cardiac  action.  In  80  per  cent  of  the  cases  the 
pulfle-rate  was  found  to  be  more  than  90. 

We  should  always  examine  the  arteries  of  rheumatoid  patients  who 
have  cardiac  irritability.  If  the  blood- pressure  be  high,  and  the  vessels 
tortuous,  degenerative  changes  are  in  progress.  Now  and  then  the  pulse 
is  distinctly  both  quick  and  weak. 

It  is  worth  whilo  to  study  the  bare  outlines  of  a  case  of  this  kind. 
A  mniden  lady,  bom  in  or  about  1836,  was  in  a  state  of  chronic  ill  health, 
A  brown  pigment  gradually  appeared  on  the  forehead,  which  was  spotted 
with  little  freckles.  A  quick  action  of  the  heart  came  on  during  1880 
with  a  slight  polyarticular  rheumatoid  arthritis.  There  was  no  thyroid 
enlargement.  In  1894  the  pulse -rate  gradually  increased  to  105, 
Tuberculosis  was  suspected  twelve  or  fourteen  years  ago,  and  indeed  con- 
fidently announced.  But  no  visceral  disease  of  any  sort  has  ever  occurred. 
Things  remain  stationary  (1895),  What  does  this  curious  and  persistent 
neurosis  mean  1 

Between  1884  and  1887  I  was  struck  by  the  disturbances  in  the 
coloiu"  of  the  skin  among  my  patients  in  the  Bath  Mineral  Water 
Hospital.      The   symptom    was   obvious   and    even   obtitiaive,    but   no 
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record  of  any  Buch  obaervations  could  be  found.  Concentrated  in 
patches  more  or  less  large,  tlie  pigmerit  assumes  many  hues  and  affects 
man}'  parts  of  the  body-  Across  the  forehead  it  spreads  as  a  h*ght  bronze 
smear,  or  hko  a  dftsh  of  chloasma ;  over  the  temporal  fossa  on  each  side 
the  tint  may  be  deeper.  Under  the  lower  eyelids  the  streak  of  colour 
may  be  very  daik,  and  may  shine  with  a  metallic  polish.  The  dominat- 
ing tints  oil  the  face  are  lemon,  orange,  and  citron  ;  the  lustre  varies 
with  the  angle  of  reflected  light.  In  people  of  dark  complexion  the 
colour  of  the  face  is  sometimes  so  swarthy  as  to  make  the  patient  resemble 
a  mulatto.  The  white  of  the  eyes  stands  out  in  brilliant  contrast.  In 
some  cases  the  neck  looks  as  if  soaked  in  walnut  dye,  beginning  at  the 
line  at  whieli  it  is  ordinarily  covered;  and  the  skin  has  the  appearance 
ol  being  unwashed. 

A  bronze  shadow  can  be  often  detected  on  the  back  of  the  hands. 
Other  parts  of  the  l>ody,  quite  covered  from  sun  and  aii',  may  be 
darkened.  Yellow  circles  are  not  uncommon  across  the  finger-joints^  and 
especially  around  the  nails  of  fingers  and  toes ;  and  the  nails  may  be 
streaked  with  yellow  lines.  The  deep  yellow  pigment  of  far  advanced 
rhciunatoid  arthritis  is  a  rare  form  of  multiple  xanthoma.  The  plantar 
surface  of  the  feet  l>ecomes  rough  and  horny,  and  is  marked  here  and 
there  'with  the  brightest  yellow  stain.  A  rash  then  appears  on  the  legs 
in  the  form  of  brownish  yellow  spots  or  patches.  The  spots  vary  in  size 
from  the  tiniest  specks  visible  to  the  naked  eye  to  dots  of  iiTegidar  form 
from  one-eighth  to  one- fourth  of  an  inch  in  diameter.  In  tint  the  spots 
vary  mucli  ;  wherever  they  are  most  separate  the  yellow  is  brightest. 
A  bunung  and  **dra^dng'-  sensation  is  continually  felt  in  the  legs  and 
feet.  During  the  night  there  is  extreme  heat  with  gi'eat  perspiration 
all  over  the  boijy.  The  nails  of  the  fingers  and  toes  gradually  separate 
from  their  respective  phalanges,  and  are  torn  or  twisted  from  the 
matrix  by  a  quantity  of  dry  chalky  material.  I  take  this  description  from 
a  patient  w^ho  was  under  my  continuous  care  for  more  than  two  years 
(1884-86). 

The  ordinary  spotty  pigment  may  be  thus  described  : — Each  freckle  is 
to  the  naked  eye  a  mathematically  lound  spot»  so  well  defined  that  it  does 
not  shade  off  into  the  neighbouring  skin  ;  and  it  is  nearly  always  of  a 
blackish  yeUow  colour.  It  is  not  raised  above  the  fiurronnding  tissues. 
Its  favourite  seat  is  on  the  forearms  ;  on  each  arm  four  to  eight  spots  are 
commonly  to  be  seen  at  varying  distances  from  each  othei',  and  havnng 
no  more  anatomical  relation  than  the  stars  of  a  constellation.  Now  and 
then  there  is  a  notable  spot  on  the  ball  of  the  thumb ;  here  and  there  a 
spot  may  be  seen  on  the  neck,  and  perhaps  one  on  the  external  ear. 
They  are  scattered  on  the  red  tin  go  of  the  cheeks ;  and  a  muldtude  of 
specks  may  strew  the  forehead,  barely  visible  unless  the  hair  be  well  thrown 
liack  and  the  light  good.  ^Jixed  in  a  mndom  manner  with  freckles  and 
polished  bronzi^  arc  daubs  and  brown  sprays,  as  if  a  shower  of  diluted 
Indian  ink  had  been  thrown  about  and  allowed  to  dry.  Not  infrequent 
are  veiy  black  patches,  as  if  solid  lunar  caustic  had  been  applied  to  the 
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|)art8.  In  two  or  three  cases  I  have  seen  oblong  maiks  of  loucoderma, 
or  circumscribed  areas  of  comparatively  white  skin. 

Another  colour  change  is  the  coming  and  going  of  small  areas  like 
bruises,  which  pass  through  the  same  phases.  Has  there  been  an 
accidental  and  trivial  hurt?  Nothing  of  the  kind  can  be  recalled. 
We  may  be  attending  a  patient  for  a  supposed  neuralgia  of  the  leg, 
-  **  gouty  "  or  otherwise.  All  the  classical  remedies  fail ;  the  case  is  a 
riddle ;  and  just  when  we  least  expect  the  riddle  to  be  solved,  "  odd 
yellow  blotches  "  appear  all  down  the  limb.  These  "  blotches  "  resolve 
the  problem.  They  say  that  the  neuralgia  is  a  special  symptom  of  neural 
arthritis,  which  is  come  or  is  about  to  come.  The  bruises  are  as  apt  to 
show  on  limbs  which  are  not  rheumatoid  as  on  those  which  are  so. 

In  the  diagnosis  of  true  rheumatoid  pigmentation  there  are  difficulties 
which  are  not  always  small.  We  have  to  distinguish  all  congenital  spots 
and  "  moles,"  freckles  caused  by  sun  or  artificial  heat,  scars  darkened  by 
time,  and  the  natural  discolorations  of  age.  There  are  textural  degenera- 
tions also  which  mimic  disease  of  the  skin, — ^a  nearly  forgotten  acne,  old 
pimples,  nsevuses,  and  hardened  dermoid  patches.  It  is  scarcely  possible, 
however,  to  be  misled  if  we  inquire  closely  into  the  chronology  of  the 
pigmentary  stains.  People  may  voluntarily  state  that  the  "  yellowness  " 
and  the  "  spots  "  began  at  the  same  time  as  the  rheumatoid  symptoms ; 
and  although  hospital  patients  have  far  from  accurate  memories  of 
their  ailments,  they  will  sometimes  testify  that  these  strange  "  eruptions  *' 
came  with  their  pseudo-rheumatic  troubles.  However  much  a  rheumatoid 
patient  may  improve,  both  in  general  health  and  in  the  arthritic  lesions, 
these  pigmentations  never  altogether  vanish.  The  trophic  processes  of 
the  skin  seem  to  have  been  too  profoundly  altered  to  recover. 

In  every  rank  of  life  persons  suffering  from  rheumatoid  disease  are 
wont  to  have  very  cold  hands ;  the  coldness,  which  is  almost  cadaveric, 
extends  a  little  way  up  the  arms.  There  are  three  varieties  of  the  rheu- 
matoid cold  hand :  {a)  The  cold  dry  hand  is  always  cold  and  dry ;  atmo- 
spheric conditions  do  not  influence  it,  but  the  warmer  the  atmosphere  the 
greater  the  contrast  between  it  and  the  cold  hand.  (6)  The  cold  hand  is 
dry,  except  on  the  palm.  Here  the  perspiration  streams  down  the 
natural  furrows,  and  it  feels  cold  by  reason  of  its  contact  with  cold  skin, 
(c)  The  hand  is  cold  and  wet  all  over ;  palm  and  fingers  are  covered  with 
an  abundant  dew.  The  dew  is  always  present  whatever  may  be  the 
hygrometric  and  thermometric  conditions  of  the  external  air.  The  same 
phenomenon  is  observed  on  the  feet.  We  uncover  the  lower  limbs  of  a 
rheumatoid  patient  in  bed,  and  see  the  large  drops  sprinkled  over  the 
instep,  and  sometimes  a  short  distance  up  the  leg.  The  feet  are  seldom 
80  cold  as  the  hands  ;  mainly,  I  suppose,  because  they  are  always  wrapped 
in  clothing.  We  may  dry  the  feet  by  artificial  means,  and  keep  them 
as  warm  as  we  can,  but  the  perennial  flow  of  moisture  is  not  checked. 
Sometimes  the  long  trough  down  the  back  is  a  canal  of  running  moisture 
which  continually  saturates  the  clothing. 

Another  form  of  sweating  is  more  characteristic  of  middle-aged  women. 


In  tbe  early  hours  of  the  morniRg  all  the  upper  part  of  the  body  is  bathed 
with  perspiratiLyri ;  and  a  patient  "darea  not  even  put  an  arm  outside 
tht!  clothes  for  fear  of  being  chilled."  Tht?  moisture  gi'adually  passes  off, 
and  the  skin  becomes  fairly  dry  again.  Whatever  the  amount  of  morbid 
sweating  (which  is  most  common  in  the  purely  neural  forms  of  rheuma- 
toid arthritis)  there  is  no  shivering  or  evidence  of  a  hot  stage. 

The  various  pains  have  many  features  of  interest  In  an  early  stage 
of  rheumatoid  disease  the  pangs  are  characteristic,  and  I  have  spoken 
of  those  which  haunt  the  forearm  as  having  a  diagnostic  significance. 
At  a  later  stage  the  pain  is  more  diffused  and  less  confined  to  par- 
ticular nerves.  There  may  be  acute  and  paroxysmal  piin  in  the 
whole  arm,  and  exploratory  pressure  over  the  brachial  plexus  m;iy  be 
very  unpleasant.  We  search  for  the  morbid  changes  of  rheumatoid 
arthritis,  and  if  wo  find  them  the  neuralgia  should  be  regarded  as  a  sure 
sign  of  advancing  evil  What  we  may  tjvke  to  be  a  mere  sciatica  is  now 
and  then  a  note  of  early  rheumatoid  lesion  in  the  tarsal  articulations,  or 
perhaps  in  the  knee.  More  often  this  specific  neuralgia  of  the  lower 
limb  is,  so  to  apeak,  piin  in  bulk  ;  the  sufferer  clasps  the  thigh  all  round, 
and  says  that  pain  is  in  every  part  of  it.  It  is  probable  that  the  lumbo- 
sacral plexus  h  swept  by  currents  of  jjain,  the  influence  of  which  is  felt 
indifferently  through  all  its  branches*  Waves  of  cerebral  sympathy  are 
often  stirred  alno  by  a  progressive  rheumatoid  disease.  Intense  supra- 
invxillary  neuralgia,  subjective  perversions  of  Uiste  and  smell,  some 
de  ifness  with  a  never-ceasing  singing  in  the  ears ;  all  or  any  of  these 
syraptom-i  accompanying  the  arthritis  may  lead  us  to  a  true  diagnosis 
of  its  nature,  or  may  strengthen  the  inferences  collected  fi'om  other 
quarters. 

The  clinical  symptom  of  pain  points  either  to  neuritis  or  to  irritation 
of  the  ganglion  on  the  posterior  root  of  each  spinal  nerve  ;  and  so  far  it 
tend^  to  support  the  central  hypothesis  of  rheumatoid  atrophy.  But  pain 
and  atrophy  are  not  in  any  definite  pro|K>rtion  to  each  other  ;  no  degree 
of  pain  at  the  outset  of  a  case  indicates  that  there  vnW  be  atrophy  later ; 
and  the  worst  atro[»hy  may  be  unaccompanied  by  pain.  A  predominance 
of  either  symptom  cannot  be  anticipated  from  the  supposed  origin  of  a 
case,  or  from  the  manner  in  which  it  manifests  itself.  Xor  is  it  easy  to 
unravel  the  diagtiostic  entanglements  of  neuritis,  pure  neuralgia,  or  nervous 
debility.  After  pressing  the  nervous  threads  at  different  points  in  their 
course,  and  at  the  places  where  they  emerge  from  the  deep  fascia,  wo 
may  be  so  far  in  doubt  as  to  justify  the  use  of  an  anaesthetic  in  order 
to  test  the  condition  of  a  joint  which  is  obviously  embaiTassed.  We  may 
find  the  range  of  passive  movement  so  mde  as  to  show  that  the  restraint 
of  active  movement  arises  entirely  from  the  severity  of  pain,  and  not  from 
any  mechanical  bar.  In  the  upper  limb  I  have  traced  pain  especially  in 
the  branches  of  the  circumflex  nerve  over  the  deltoid  muscle,  in  the 
external  cutaneous  l>ranch  of  the  muscuJo-cutaneous  nerve  over  the 
supinator  longus  muscle,  and  in  the  dorsal  cutaneous  branch  of  the  ulnar 
nerve  at  the  front  and  back  of  the  wrist  respectively*     Pain  is  Bometimee 
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referred  to  cramp  of  muscle,  and  even  to  the  bones  themselves*     An  out- 
break of  herpes  zoster  has  {within  my  own  experience)  been  k!\own  to 
ccur  as  a  complication  of  paroxysmal  rheumatoid  pain. 

The  extension  of  disease  to  the  joints  of  the  vertebrae  causea 
irregularities  in  the  vertebral  canal,  with  compression  and  irritation  of  the 

I  spinal  cord,  of  the  nerves  arising  from  it,  and  of  the  spinal  ganglia, 
^enator  thinks  that  shooting  pains,  jxiralyses,  and  trophic  changes  may  bo 
ittribiited  to  this  condition  of  the  spine. 

Rheumatoirl  arthritis  is  more  common  in  children  than  is  generally 
supposed.  During  ray  official  connection  of  nearly  twenty-live  years  with 
the  Biith  Mineral  Water  Hospital  there  were  admitted  between  fifteen 
and  twenty  children  (under  the  age  of  H)  suffering  from  rheumatoid 
disease*     The  subject  is  fully  treated  in  a  subsequent  article. 

At  the  other  end  of  life  it  is  often  difficult  to  draw  a  line  between 
the  degenerative  changes  of  age  and  the  special  lesions  of  rheumatoid 
arthritis.     A  study  of  a  number  of  people  between  the  ages  of  60  and 
75  in  the  hospital  just  mentioned  showed  that  their  alleged  rheumatic 
Sculties  might  be  roughly  divided  into  three  groups:    (a)  Those  who 
no  distinct  rheumatic  history  of  any  kind,  but  whose  joints  were 
iffering  from  wear  and  tear  :  in  these  cases  the  occu|>ation  of  the  sufferer 
determines  the  place  of  the  first  outbreak  of  the  malady  ;  the  degenera- 
tion is  the  issue  of  agencies  rather  static  than  dynamic*     (h)  Those  who 
have  had  several  atr^acks  of  genuine  rheumatism,  whose  symptoms  are 
those  of  chronic  rheumatic   arthritis,  and   in  whom    there  is  no  evi- 
dence of  rheumatoid  disease  in  the  strict  sense  of  this  word,     (r)  Those 
who  hiive  a  monarticular  disease,  generally  of  the  hip,  which  we  may 
name  as  we  will     With  convenience  and  accuracy  it  is  called  a  eenUe 
change,  of  which   the  remote   cause  is  a  strain  of  ligaments,  and  not 
~"    cesaarily  a  fracture  of  bone.     Dr.  A,  Garrod  puts  the  matter  thus; 
here  is  some  interdependence  of  the  joints  and  the  neighbouring  parts, 
80  that  injury  to  the  one  is  followed  by  a  reflex  dystrophy  of  the  other. 
Injury  to  a  joint  may  be  followed  by  atrophy  of  neighbouring  struc- 
tures ;    and   decay  in  a  joint  follows  damage  to  the  soft  parts   in  its 
neighbourhood.     If  the  disease  spread  it  loses  the  distinction  of  being 
I      monarticular,  and  becomes  allied  to  the  ordinary  rheumatoid  type.     It 
L^ijfldinitted  that  the  morbid  changes  in  the  monartictilar  senile  disease 
^^HSiearly  identical  with  those  in  the  extended  and  ordinary  rheumatoid 

foiHL 

Periosteal  nodes  and  subcutaneous  fibroid  nodides  are  not  uncommon 
in  secondary  (or  post-rheumatic)  rheumatoid  arthritis,  and  in  that  which 
is  apt  to  follow  influenza  ;  but  they  are  much  more  rare  in  the  primary 
rheumatoid  types,  [Occasionally,  however,  nodules  closely  resembling 
those  met  with  in  young  rheumatic  patients  are  seen  in  sufferers  from 
rheumatoid  arthritis  ivith  no  obvious  rheumatic  antecedents,  and  who 
have  reached  a  period  of  life  at  which  true  rheumatic  nodules  are  extremely 
rare.  Cases  of  this  kind  have  been  descril>ed  by  Payne^  Fagge,  Newton 
Pitt,  and  others.     They  tend  to  persist  longer  than  the  ordinary  nodules 
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of  children,  and  are  decidedly  more  apt  to  be  tender  on  pressure.  Newton 
Pitt  and  Middleton  have  further  described  cases  exhibiting  extensive 
thickening  of  the  affected  parts,  rather  than  discrete  nodules,  and  this 
condition  was  attended  in  Pittas  case  by  a  marked  degree  of  peripheral 
asphyxia. — A.  E.  G.]  The  clavicle  may  be  thickened  and  sensitive  when 
the  sterno-clavicular  joint  is  enlarged. 

Many  neuralgic  sympathies  cluster  around  disease  of  the  temporo- 
maxillary  articulation.  The  nerve-supply  to  the  joint  comes  principally 
from  the  infra-maxillary  division  of  the  fifth  cranial  nerve ;  this  explains 
the  occasional  spasm  in  neighbouring  muscles,  with  sundry  reflex  diffi- 
culties in  mastication  and  even  in  deglutition.  Another  fine  nerve  thread 
goes  to  the  joint  from  the  auriculo-temporal  branch  of  the  infra-maxillary 
division ;  and  hence,  perhaps,  the  glancing  pains  about  the  temple  and 
ear. 

There  is  frequent  deafness,  probably  from  ankylosis  of  the  ossicles  of 
the  middle  ear.  Iritis  and  conjunctivitis  occur  more  often  among  people 
who  are  rheumatic  than  among  those  who  are  rheumatoid. 

There  is  no  visceral  lesion  which  has  not  been  described  as  an  inter- 
current disorder ;  none  is  caused  by  rheumatoid  disease  as  such.  Of  the 
constitutional  symptoms  of  the  disease,  we  should  try  first  to  distinguish 
those  which  are  part  of  the  anterior  bad  health  that  originally  brought 
on  the  disease ;  then  those  which  follow  anaemia,  indigestion,  and  lack  of 
muscular  exercise ;  and,  lastly,  the  special  depression  of  spirits  which 
generally  ensues  on  the  invasion  of  the  system  by  an  incurable  disease. 
The  heart  should  always  be  carefully  examined ;  when  it  is  aflccted  the  sup- 
position of  a  rheumatic  origin  of  the  rheumatoid  disease  is  strengthened. 
But  in  any  arthritic  disease  of  later  life,  structural  and  valvular  deteriora- 
tion of  the  heart  may  be  but  one  more  feature  in  the  tendency  to  general 
decay.  In  private  practice,  as  a  rule,  I  have  examined  the  urine  of  every 
rheumatoid  patient,  but  without  discovering  any  deviation  from  the  normal 
which  could  bo  pathologically  associated  with  the  rheumatoid  condition. 
But  the  specific  gravity  is  usually  low,  and  the  excretion  of  urea  under 
the  normal  mean;  this  may  or  may  not  be  due  to  defective  kidneys. 
The  bowels  are  often  obstinately  constipated. 

This  sketch  of  the  clinical  history  of  rheumatoid  arthritis  has  been 
drawn  from  well-marked  cases.  But  the  transitional  forms  are  not  un- 
important: sometimes  indeed  the  landmarks  are  so  confused  that  it  is 
almost  impossible  to  make  out  where  we  are.  A  discussion  of  a  few  such 
forms  may  be  profitable. 

It  is  not  always  easy  to  determine  whether  we  have  to  do  with  an 
arthritis  or  an  arthropathy.  The  latter  term  is  more  properly  applied  to 
arthritic  phenomena  which  are  non- inflammatory  and  apparently  non- 
diathetic. 

Some  forms  of  arthritic  disease  which  have  all  the  essential  elements 
of  an  arthropathy  are  obscured  by  intercurrent  effusions.  A  quiet, 
dull  arthropathy  puts  on  a  morbid  activity  for  a  little  while,  and  speedily 
recedes  again   into   quiescence.      The   local   waves   of   pyrexia — very 


short,  perhaps,  in  duration — letive  the  joint  senflitive  and  gradually  more 
crippled. 

In  ingravescent  cases  there  are-  periods  of  unexpected  improTement. 
On  occasion  an  arthropathic  patient  injiy  do  mutrh  more  with  the  arms, 
or  may  walk  better ;  but  the  ameliorative  force  is  soon  spent. 

A  monarticular  lesion  tends  in  certain  cases  to  become  symmetrical 
An  affected  hip  or  shoulder  rarely  lacks  some  sympjithetic  tenderness  or 
disability  on  the  other  side.  Or  a  person  between  70  and  80  years  of 
age  may  be  so  young  in  habit  of  body  that  a  lesion  which  begins  as  a 
monarticular  disease  of  the  shoukler  creeps  down  to  other  and  smaller 
joints,  and  finally  invades  more  or  loss  of  the  whole  limb.  The  folhiwing 
is  a  case  of  an  opposite  kind.  A  maiden  lady  had  rheumatic  fever  severely 
in  childhood.  The  disease  returned  sevenil  times  in  a  mild  degree  during 
the  early  years  of  ndult  life.  Then  it  seeraed  dormant  for  a  while,  B\it 
a  special  stress  on  the  nervous  system  and  on  the  general  health  started 
a  rheumatoid  lesion  in  one  hip  joint  simulating  a  pure  monarticular 
disease  in  an  elderly  person. 

Some  rheumatoid  people,  in  whom  a  polyarticular  disease  is  exceed- 
ingly mihl,  sutTer  flisprnjif^tionate  pain.  This  requires  a  R|wcial  treat- 
ment, for  life  is  made  miserable  by  disturbance  of  sleep  and  of  other 
functions. 

In  severe  cases  it  oft-en  happens  that  the  hands  are  not  so  much 
affected,  and,  although  unable  to  walk  or  to  use  the  arms,  the  patient 
may  be  able  to  knit  or  to  write.  Sometimes  the  disease  stops  in  its 
course  after  involving  oidy  two  or  three  joints ;  when  a  fjuiescent  stage 
of  this  sort  has  been  reached,  with  freedom  from  pain,  comparative  heiilth 
may  l>e  enjoyed. 

A  patient  who  has  no  conspicuous  atrophy  may  feel  as  if  all  the 

^strength  went  out  of  her  legs,  a  *'kind  of  weak  feeling  down  the  front 

^Krf  the  thighs,  which  caiises  her  to  have  the  sensation  as  if  she  camiot 

^^■||^^     It  does  not  last  long,  and  it  usually  occurs  while  walking. 

^^^^The  vagus  storms  of   "  gastric  ci  i^ses "  or  "  bronchial   asthma "  may 

alternate    with    pain    or    tenderness    in    the    joints ;    the    one  group  of 

symptoms  waxes  as  the  other  wanes,  yet  without  apparent  connection. 

The  same  remark  apjjlios  now  and  then  to  the  muscidar  dystrophy. 

Cautions  and  safeguards* — Lnuking  at  rheumatoid  arthritis  as  a 
neurosis,  we  see  in  it  two  separable  elements — the  sid^stantial  and  the 
collateral  Some  of  the  coUateml  elements,  although  not  in  themselves 
of  any  gravity,  are  so  common  as  to  form  almost  a  p:irt  of  the  disease ; 
others  may  become  injurious  or  even  destructive.  All  occupy  a  definite 
position  which  has  often  l>ei'n  misunderstood.  They  are  signs  which 
indicate  the  nature  of  the  arthritis  ;  but  they  aro  not  necessarily  present, 
A  case  of  rheumatoid  degeneration  may  run  its  whole  course,  even  to 
absolute  decrepitude,  without  a  symptom  a|>art  from  the  arthritic  and 
muscular  dystrophy.  There  may  be  no  pain,  no  pigment,  no  perspira- 
an  ;  ami  the  heart  may  never  be  disturbed  even  in  the  smallest  degree. 

It  has  been  argued  that  there  is  no  causal  connection  between  the 
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substantial  and  the  collateral  symptoms.  There  are  many  people,  it 
is  said,  who  are  pigmented  and  have  no  arthritis;  many  who  have 
neuralgia  in  the  limbs  and  no  arthritis;  while  a  permanently  quick  pulse 
without  arthritic  trouble  is  common  enough.  Much  evidence  is  forth- 
coming, however,  to  show  that  the  collateral  symptoms  (first  described 
by  me  in  1888)  are,  when  present,  a  positive  help  in  diagnosis.  Take 
a  common  exampla  A  case  of  arthritis  of  a  doubtful  nature  is  before 
us ;  the  arthritic  condition  by  itself  does  not  tell  its  own  story.  But 
there  are  aids  to  a  trustworthy  opinion  somewhere ;  what  are  they  ? 
Almost  always  we  shall  find  one  or  more  if  we  look  for  them  with  a 
trained  eye.  (a)  Count  the  pulse ;  there  may  be  a  steady  tachycardia  of 
between  90  and  120  in  the  minute.  (/?)  Or  there  may  be  a  growing 
melasma  on  the  face ;  perhaps  numerous  spots  and  little  stains  on  the 
arms,  (y)  Or  the  hands  may  be  always  cold  and  sweating.  (8)  Or 
there  are  neuralgic  twinges  in  the  upper  and  lower  limbs. 

Now  my  plea  is  that  if  any  one  of  these  symptoms  be  present 
beyond  question,  and  if  it  can  bo  proved  to  have  been  synchronous  with 
the  arthritis  in  beginning  and  progress,  the  nature  of  that  arthritis  is 
demonstrated  thereby.  I  do  not  pretend  as  yet  to  explain  the  connection 
of  the  facts  but  only  to  record  them ;  their  interpretation  will  come  by 
and  by.  The  phrase  which  best  expresses  our  transitional  knowledge 
is  that  the  collateral  phenomena  above  described  when  they  exist  are 
valuable  clinical  signs. 

The  common  failure  to  recognise  rheumatoid  arthritis  in  its  early  and 
tractable  stage  is  easily  explained.  In  its  beginnings  it  resembles  other 
maladies;  its  early  symptoms  are  possibly  blurred  by  the  anaemia,  or 
the  monorrhagia,  or  the  leucorrhoea,  which  are  its  remote  causes;  to 
say  nothing  of  the  tuberculous  disease  which  may  exist  in  other  members 
of  the  same  family.  But  the  pallor  and  the  weakness  challenge  atten- 
tion, and  if  there  be  a  heritage  of  rheumatism,  or  if  there  have  been  an 
imperfect  recovery  from  an  attack  of  rheumatic  fever,  grave  suspicion 
ought  to  be  aroused.  Diu-ing  weeks  and  months  after  such  an  attack 
the  joints  and  muscles  (especially  in  women  under  forty)  should  be 
closely  watched,  chiefly  those  of  the  arms  and  hands.  Persistent 
neuralgia  over  the  ball  of  the  thumb  and  on  the  ulnar  side  of  the  wrist 
is  a  declaratory  sign  which  seldom  misleads.  At  least  once  a  week 
the  pulse  should  be  carefully  counted ;  and  a  gradual  rise  to  90  in  the 
minute,  with  some  rise  in  blood-pressure  (valvular  disease  of  the  heart 
being  absent),  is  very  characteristic.  And  then  if  yellow  smears  appear 
on  the  face,  with  freckles  and  sepia  stains  on  the  arms  and  hands,  none 
but  the  ignorant  and  the  blind  can  err. 

How  is  it,  then,  that  the  grievous  error  is  so  often  committed  of 
calling  a  rheumatoid  young  woman  gouty,  and  treating  her  as  such  ?  She 
suffers  from  headache  and  from  neuralgia  in  other  parts;  her  family 
history  is  blotted  with  tuberculous  consumption  or  premature  senility ; 
she  exhibits  the  sure  notes  of  pigmentation,  cold  hands,  and  rapid  pulse. 
The  tender  spots  over  the  carpal  and  tarsal  bones,  especially  if  there  be 


a  little  swt'lling  also,  are  regarded  as  sigiiB  of  gout     The  salloir  coni- 

plexion  and  the  yellow  smeiirs  are  supposed  to  mean  biliousness  and 

^stomach  troubles ;  Ijut  the  conjunctiva  is  luminously  {>ale,  and  the  urine 

ay  be  almost  colourless.     Why  should  tbe  rheumatoid  young  woman 

Fjust  described  be  called  gouty  ?     What  features  of  goot  does  she  wear  1 

What  wrong  thread  of  in<juiry  or  induction  suggeste<l  the  thought  that 

I  gout  was  nur&ed  in  her  tissues?     We  are  allured  by  the  easy  teaching 

^  of  old  humoral  doctrines  ;  the  lessons  of  neurology  are  Mdden  and  more 

difficult  to  learn. 

When  atropby  of  the  upper  b'mbs  is  an  eaily  8}Tnptom  of  rheumatoid 
arthritis,  it  might  be  confounded  with  the  beginning  of  progi^essive 
,  muscular  atrophy.  The  essential  i>oint  which  distinguishes  these 
'  diseases  lies,  I  think,  in  the  presence  or  absence  of  sensory  phenomena. 
These  were  often  Tery  real  and  impressive  in  the  rheumatoid  lesion  ; 
startling  by  their  intensity,  and  disturbing  to  the  health  hy  their  duration. 
The  neiunlgia  puts  on  many  forms^  and  is  often  mixed  with  vaso-motor 
derangementjs  which  are  themselves  allied  to  pain. 

In  any   family   in   which   tliere  is   a   tendency   to  tuberculous  con- 
gumption,  the  existence  of  menoi  i  hagia  or  lcucorrho?a  among  a  group  of 
quicklV'growing  girls  shoidd   l>e  regarded  gravely.      One  of  the  group 
>  may  be  consumptive,  and  another  (without  apparent  cause)  may  fall  into 
[a  rapid  neural  arthritis.     The  former  event  seems  natural,  hut  the  latter 
1 19  among  the  things  least  expected  ;  iniiu  and  sweating  and  atrophy  maj 
be  in  advance  of  the  arthritic  symptoms,  anil  perhaps  the  disease  reaches 
an    incuniblo    stage   while    being    trifled    with    as    only    an    ^'  obstinate 
rheumatism/'     lJef«*ro  the  medical  attendant  cjin  grasji  the  proldem  the 
fitorm  has  come  and  is  gone ;  its  havoc  is  inelfaeeahle,  and  a  potential 
I  Iread- winner  is  crippled  for  ever.    The  deep  alliance  between  tul»ercle  and 
rheumatoid  degeneration  is  intensely  jiractical,  antl  meets  as  in  man)'  ways. 
A  study  of  the   vari<ius  ujckIcs  in  whieh   rheumatoid   arthritis  may 
begin  suggest^s  the  pitfalls  iuto  whii  b  an  unwary  practitioner  may  stumble. 
'  The  patient  wlio  is  awakened  in  the  night  by  sharp  and  sudden  ]>ain  is 
most  likely   cheered  l)y  the  misty  diagnosis   that   her  makuly  is  only 
**  rheumatism,"  and  the  usujil  remedies  are  used  with  no  effect.     Sudden 
( weakness  in  the  right  hand,  especially  after  toil  in  playing  the  piano  or 
In  writing  letters,  is  ascribetl   to  musclo   fatigue   or   perhaps   to   gout. 
"Muscular   rheumatism'*    is    the    cheap    and    facile    explanation    of    all 
rheumatoid  att4icks  which  begin  with  a  df>nunant  myalgia,  or  with  neuritis 
in  the  large  muscles  and  aponeurotic  sheaths.     The  risk  is  great  that  pain 
[and  difficulty  in  locomotion  may  be  attributetl  merely  to  strained  ligaments, 
t or  to  a  like  result  of  a  petty  accident.     And  in  the  case  of  the  hipjoint 
the  risk  is  very  great  indeed.     During  several  months,  or  even  a  year, 
there  is,  perhaps,  an  obvious  limp   in    the   walk :    and    an    intelligent 
curiosity  may  discover  that  one  limb  is  distinctly  shorter  than  the  other. 
Collect  all  the  evidence  at  hand  for  the   purpose  of  a  right  judgment ; 
it  may  l*e  struma  or  an  arthritis  of  a  common  sort ;  hut  do  not  pass  it  by 
and  call  it  "only  rheumatism." 
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The  condition  which  has  most  elements  of  fallacy  concerns  the  dorsal 
and  lumbar  vertebrae.  If  there  be  ankylosis  of  the  articular  processes, 
and  osseous  bridges  bind  together  the  contiguous  bodies  of  the  bones, 
there  will  not  only  be  a  great  hindrance  to  movement,  but  a  pain 
radiating  from  the  back  in  all  directions.  Now  if  there  has  been  a  period 
of  unwonted  quiescence  after  an  advancing  arthritic  mischief  in  other 
parts,  the  spinal  trouble  may  come  as  a  surprise  and  perhaps  a  bewilder- 
ment. Those  spectral  phantasms,  hysteria  and  neurasthenia,  will  be 
trotted  across  the  clinical  stage.  All  the  obscure  accidents  which  may 
happen  to  stomach,  liver  or  uterus  will  be  reviewed;  but  our  dia- 
gnosis will  turn  on  the  rigidity  of  the  spine  and  on  the  arthritic  nature 
of  the  case  in  past  life. 

In  true  rheumatoid  arthritis  no  uric  acid  has  ever  been  discovered  in 
blood :  there  is  no  deposit  of  urates  in  the  affected  joints ;  and  no 
succession  of  attacks  of  rheumatism  causes  ulceration  of  cartilages. 

On  the  practical  side  of  this  matter  there  is  much  to  be  said  of 
exceeding  interest.  A  patient  comes  before  us  of  a  spare  habit  of  body, 
a  slightly  forward  attitude,  and  a  halting  gait.  We  note  the  oVoid  face, 
the  melasmic  tinge  around  the  eye,  and  the  shining  yellow  smear  on  the 
forehead.  We  feel  the  cold  moist  hands;  we  glance  at  the  nodular 
fingers ;  and  our  diagnosis  is  made.  In  the  imaginary  patient  now  before 
us  the  arthritis  is  assumed  to  be  the  central  postulate.  We  ask  ourselves, 
What  sort  of  arthritis  is  it  ?  The  accompanying  evidence  is  accumulative 
in  force  and  truth.  Are  there  any  corroborative  signs  ?  If  there  are, 
and  they  can  be  proved  to  have  begun  with  the  arthritis,  they  announce 
beyond  debate  the  nature  of  that  arthritis. 

On  the  other  hand,  we  must  not  apply  the  name  "  rheumatoid "  to 
other  and  even  graver  maladies,  such  as  the  arthropathy  of  tabes  or  of 
hemiplegic  limbs.  Nor  must  we  forget  the  possibilities  of  malignant 
disease;  or  that  a  joint  may  be  crippled  by  a  dislocation  imperfectly 
reduced,  or  by  the  results  of  an  old  fracture. 

If  asked  for  a  definite  prognosis,  we  should  recollect  that  in  a  rheumatic 
or  tuberculous  family  rheumatoid  lesions  may  run  an  appallingly  swift 
course,  deforming  and  disabling  without  mercy. 

J.  Kent  Spender. 

Treatment  of  rheumatoid  arthritis. — Rheumatoid  arthritis,  if  im- 
treated,  is  essentially  a  progressive  disease  which  in  the  great  majority 
of  cases  tends  to  spread  from  joint  to  joint,  successively  involving  fresh 
structures  without  in  any  way  relaxing  its  hold  upon  those  previously 
attacked.  It  is  true  that  as  the  disorganisation  of  the  joint  structures 
proceeds  the  pain,  often  very  intense  in  the  earlier  stages,  frequently 
diminishes  ;  and  the  movements  of  the  eburnated  surfaces  upon  each  other 
may  entail  comparatively  little  suffering :  so  that,  if  the  osteophy tic  out- 
growths are  not  so  bulky  as  greatly  to  restrict  movement,  a  fairly  useful 
articulation  may  be  left.  The  results  of  treatment  vary  greatly  in 
different  cases.     In  some  insUmces  no  course  of  treatment  that  can  be 
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devised  appears  to  have  any  controlling  power  over  the  progress  of  the 
malady.  This  is  most  commonly  the  case  in  elderly  people  in  whom  the 
disease  is  little  more  tlKiii  a  senik^  change ;  but  such  instances  are 
unfortunately  not  rare  amorig  younger  patients  sutiering  from  the  more 
acute  varieties. 

More  often  judicious  treatment  bas  the  effect  of  bringing  the  disease 
to  a  standstill,  without,  however,  bringing  about  any  marked  amelioration. 
Such  a  result  cannot  be  regarded  otherwise  than  as  satisfactory  when 
wo  bear  in  mind  the  obstinate  and  inveterate  character  of  rheumatoid 
arthritis. 

In  a  third  and  far  less  numerous  set  of  cases,  although  the  mischief 
done  by  the  morbid  process  cannot  l>e  entirely  undone,  a  conspicuous  im- 
provement, which  sometimes  attains  to  an  almost  complete  rest^uration*  is 
bmught  about.  The  swollen  joint-^  diminish  in  size  ;  the  bursal  swellings, 
so  often  present  in  their  neighbourhood,  disappear ;  the  ei!"usion  is 
absorbed ;  and  with  the  cessation  of  piiin  a  degree  of  mobility,  almost 
equal  to  thai  which  had  been  lost,  is  obtained.  The  fact  that  such 
a  degree  of  improvement  is  sometimes  met  with  renders  it  essential 
that  in  any  given  case  no  eflbrt  should  be  spared  to  bring  about  such  a 
result. 

In  order  that  the  treatment  of  rheumatoid  arthritis  should  have  any 
chance  of  success  the  follovring  requiremetils  must  be  complied  with  :  — 

L  The  treatment  should  be  commenced  as  soon  as  possible  after  the 
appearance  of  the  earliest  signs  of  the  disease. 

2.  It  must  be  such  as  to  maintain  and  increase  the  patient's  strength, 
and  all  measures  which  have  an  opposite  tendency  should  be  avoided. 

3.  To  be  effectual  it  must  be  steadily  continued  over  a  period  of 
months ;  or  even,  with  short  intermissions,  for  a  year  or  two. 

The  modes  of  treatment  available  may  be  grouped  under  the  following 
heads  : — (i.)  Treatment  by  means  of  diet,  hygiene,  etc.  ;  (ii.)  Climatic 
U*eatment ;  (iiL)  Treatment  by  baths;  (iv.)  Internal  administration  of 
drugs ;  (v.)  External  and  local  applications. 

(L)  Diet  and  Hj/fnene.— The  que-stion  of  diet  is  a  most  important  one 
in  connection  with  the  disease  under  consideration,  for  whilst  a  suitable 
diet  lends  material  aid  in  coping  i^-ith  rheumatoid  arthritis,  needless  and 
injudicious  restrictions  tend,  on  the  other  hand,  to  favour  its  progress  and 
extension.  This  is  a  p^>int  on  which  it  is  impossible  to  lay  too  much 
stress,  for  the  superficial  resemblances  between  rhenmatijid  arthritis  and 
gout  have  given  rise  U)  a  i\idespread  impression  that  a  dietary  suitable 
for  a  gouty  patient  is  suitable  for  the  rheumatoid  patietit  also.  Thus  the 
amount  of  animal  food  allowed  is  restricted,  or  meat  altogether  fori >id den* 
Alcoholic  beverages  are  also  cut  off  as  far  as  possible,  with  the  result  that 
the  patient's  strength  is  still  further  impiired,  ami  he  or  she  is  brought 
into  a  condition  which  fa^'ours  the  advance  of  the  malady.  Ex|icrience 
shows  that  an  entirely  opposite  course  is  that  which  affords  the  best  chance 
of  arrest,  and  that  no  greater  mistake  can  be  made  than  to  treat  the  sufferer 
from  rheimiatoid  arthritis  as  if  he  were  an  ordinary  gouty  subject, 
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In  tlie  foiTiier  tlisease  the  ^eat  need  is  to  increase  the  patient*s 
stren,^th,  or,  at  least,  to  maintain  it  as  far  as  possible  ;  rind,  accorditigly»  no 
restiietion  shtmld  he  iiuficised  other  than  this,  that  the  fond  should  be 
sucli  as  the  |jutietit  can  best  di«^est  and  best  asiiimilate.  If  dyspepsia  l»e 
present  it  should  be  treated  by  drugs,  and  by  such  an  arrangement  of 
diet  US  is  I>e8t  adapted  to  the  patient's  digestive  jxjwers,  whilst  retaining 
Ik*  far  as  possiljle  its  nutrient  propertice. 

Generally  speaking,  meat,  far  from  being  avoided,  should  be  taken 
freely,  together  with  a  snitjdile  qiiantiiy  nf  vegetable  food. 

'rhere  are  exeepti*ins,  of  c*iurse,  U>  the  above  general  rule.  When  the 
temperature  is  continuously  high,  or  when,  as  is  more  often  the  case» 
attacks  of  fever  of  no  long  duration  occur,  the  diet  must,  of  C(»urse,  be 
modified  accordingly,  but  should  l>e  as  nutritious  aa  is  possible  under  the 
circuniBtariceB. 

The  affection  of  the  temporo- maxillary  joints,  so  commonly  present, 
but  usually  oo  more  than  a  transitory  stiffnesss,  constitutes  in  some  ex- 
ceptional Ccises  one  of  the  most  conspicuous  features  of  the  disease,  and 
one  of  the  chief  sources  of  anxiety  to  the  medical  attendant.  If  the 
teeth  can  only  be  separated  a  fraction  of  an  inch  the  difficulty  of  feeding 
may  be  rvj-y  gieat,  and  mastic^ition  impossible.  Under  such  circum- 
stances meat  must  l^e  given  in  a  minced  or  poundetl  form,  and  in  small 
quantities  at  a  time.  In  extreme  ca^ds  litjuids  unly  can  be  taken,  and 
the  removal  of  teeth  to  allow  of  the  intrrwluetion  of  liquid  nourishment 
may  have  to  be  considered  ;  or,  again,  the  possibility  of  giving  relief  by 
surgical  procedures.  In  such  cases  the  hmiUition  of  movement,  which, 
as  specimens  in  our  museums  show,  is  in  part,  at  least,  duo  to  osteophytic 
growths  around  the  joints,  is  greatlr  increased  by  muscular  spasm. 
Under  an  anaesthetic  the  jaws  may  usually  be  separated  to  an  extent 
which  is  surpnsing  to  those  who  have  had  the  patient  imdcr  ordinary 
observation. 

As  a  general  nde  a  moderate  daily  supply  of  alcohol,  unless  contra- 
indicated  for  any  special  reason,  appears  to  he  useful  in  cases  of  rheuma- 
toid arthritis.  Among  alcoholic  drinks  the  uK^re  generous  wines  are  to 
be  preferred  to  spirits ;  and  when  the  patient  is  able  to  t;tke  it  without 
discomfort  a  glass  of  stout  at  mid-day  is  often  advantageous,  especially 
to  the  younger  classes  of  sufferers. 

Atmospheric  changes  and  ex|}osure  tend  materially  to  increase  the 
articular  pains  ;  and  woollen  underclothing  adapted  to  the  season  of  year 
should  always  l>e  worn* 

Exercise  in  nnxleration  is  to  be  recommended  ;  and  even  when  the 
joints  of  the  legs  are  aftbcted  a  certiiin  anKJunt  of  walking  shoukl  be 
allowed  ;  but  this  should  not  be  sufficient  to  cause  histing  pain.  Even 
when  the  patient  can  only  get  aliout  in  a  wheeled  chair  fresh  air  is 
desirable  j  for  it  must  he  our  aim  in  this,  as  in  other  matter's,  to  keep  the 
patient  in  as  good  a  state  of  general  health  as  possible. 

(ii.)  CUmatk  tnafm/fnL  —  A  %varm,  dry  climate  and  a  dry  soil  are 
the   most  suitable   to   rheumatoid   patients,  and  the  climate  should   be 
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as  equable  as  possible,  as  sudden  fluctuations  are  apt  to  increase  their 
paiiu     If  the  patient's  home  is  in  a  damp  neighlxttirhood,  removal  to  a 
drier   locality   should   be  urged  ;    and   well-to-do  sufferers  often   obtain 
benefit  from  wintering  in  a  warmer  climate  than  our  islands  afloi^.      In 
■  the  choice  of  a  place  of  sojourn,  the  iniijortance  of  an  equable  warmth, 
l^ueb  as  can  hardly  be  obtained  on  this  side  of  the  Mediterranean,  should 
]  be  borne  in  mind.    Such  a  change  is  specially  adapted  to  crises  in  which  the 
-  Ia  not  suihciently  advanced  to  cri]>pl6  the  patient ;  for  when  this 
k  ii  reached  the  discomforts  of  a  long  journey  may  coimterliialance 
good  to  be  expected  from  a  change  of  climate.     Those  who  remain  in 
England  usually  find  that  an  inland  climate  is  more  suited  to  their  Con- 
di t  ton  than  that  of  the  sea-side,  for  sea-air  is  often  found  to  increase  the 
pains. 

(ill)  Trmimeni  hj  hcUhs. — Patients  suffering  from  rheumatoid  arthritis 
constitute  a  large  proportion  of  the  fref|uenters  of  spa^ ;  and  there  can  be 
no  doubt  that  the  external  application   of  mineral  waters  is  often  bene- 
Lficial,  especially  as  an  adjunct  to  medicinal  treatment 

In  almost  all  cases  in  which  circumstances  peraiit,  the  patient,  in  whom 

the  disoiise  is  not  already  so  far  advanced  as  to  precliule  hope  of  material 

.advantage,  should  be  advised  to  undergo  a  course  of  thei-mal  treatment 

[in  addition  to  other  measures ;  and  it  may  be  advisiible  that  the  course 

jd  be  repeated  annually  for  several  years.     On  the  other  hand,  this 

of  treatment  may   be  overdone  ;    it   has  appe^ired    to   me   that  a 

BUrse  is  often  of  more  benefit  than  a  long  one,  and  that  the  good 

from    a  first  visit  is   sometimes  impenlled  or  annulled  by  too 

[early  a  repetition  of  it. 

The  spas  which  enjoy  a  reputation  for  eflRcacy  in  such  cases  do  not 
belong  to  any  one  class,  hut  difTer  widely  in  the  mineral  constituents  of 
I  their  watei-s.     It  seems  to  me  thiit  the  mode  of  application  of  the  waters 
I  is  of  more  importance  in  rheumatoid  arthritis  th^n  their  chemiciil  pro- 
perties ;  and  the  accessory  factor  of  climate  appears  to  have  no  slight 
jintiuence  in  determining  the  amount  of  benefit  obtiiiried. 

The  combination  of  the  hot  d(.«uche  with  massage,  which  had  its  origin 

I  at  Aix-Ies-Biiins,  ap|H*ars  to  be  decidedly  more  useful  in  this  disease  than 

'  frequently  repeated  inniiei*sion  baths.      At  Aix  itself  the  jiatienta  often 

receive  marked  benefit ;  and  those  who  are  unable  to  travel  so  far  can  now 

avail  themselves  of  the  Aix  treatment  at  various  British  watering-places, 

notably  at  Bath,  where  the  aiTangements  are  excellent,  and  where  alone 

in  o»ir  islands  a  su[*ply  of  water  raised  by  nature  to  a  high   temperatiu-e 

I  is  ft^Tiilable.      Harrogate  and  Wood  hall  Spa  may  also  be  mentioned  among 

British  spas  at  which   sufferers  from   rheumatoid  arthritis  may  be 

to  seek  relief. 
Peat-lmths,    such  as  may    be   obtained   at   Strath j)efTer  and  at  many 
^  continental  resorts,  are  sometimes  of  service  in  relieving  piin  ;  and  if,  as  la 
not  infreqtiently  the  case,  a  marked  degree  of  anaemia  is  a  feature  in  the 
case,  resort  to  iron  springs,  such  as   those  of  Schwalbach,  Spa,  or   Su 
Horiiz,  may  be  desirable. 
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Yaptiur  baths  almost  always  give  marked  relief  for  the  moment,  antl, 
by  reducing  pnin  and  8titfn€ft3,  frcM[ueTitly  improve  the  patii^nt's  powt-rs 
of  locomotion  grwitly  ;  liut  fiecjiR'nt  hjiths  uf  this  character  arc  not  tc»  bo 
recommended,  for^  ha\nng  a  weakening  eti'eet,  they  are  apt  to  be  followed 
by  an  aggravation  of  the  disease.  This  does  not  ajjply  to  the  loctd  vapour 
bafchs  of  the  Berth<jllet  type,  in  which  steam  is  applied  only  to  the  neigh- 
bourhood of  the  joints. 

Electric  baths  are  not  open  to  the  same  objections  as  simple  immersion 
baths ;  and  in  skilled  hands  they  have  yielded  good  results.  Dr.  Lewis 
Jones,  who  ia  able  to  speak  with  authority  upon  this  point,  has  kindly 
furnished  me  with  the  following  brief  summary  of  his  experience  U|xjn  this 
point : — '*  The  electrical  treatment  of  rheumatoid  arthritis  has  been  carried 
out  on  two  distinct  linea^  and  in  both  ways  with  some  success.  The  older 
mcide  wjis  by  direct  apphcation  to  the  affected  joints  and  their  neighbour- 
horxb  Hiding  the  continuous  current,  and  so  setting  up  vaso-motor  changes 
to  modify  the  nutrition  of  tbe  joints.  The  more  recent  treatment  consists 
in  general  electrification  by  means  of  the  electric  bath,  in  the  hop©  of 
changing  the  general  state  of  nutrition  of  the  whole  system,  and  so,  in- 
directly, of  arresting  the  morbid  j^rocess.  The  former  plan  should  be 
tried  for  crises  in  which  the  stress  of  the  disejise  has  fallen  upon  one  or 
few  joints,  and  the  latter  when  the  disease  is  more  general 

**My  own  ex|>erience  has  been  chiefly  with  the  electric  bath. 
Alternating  currents  from  the  induction  coil,  or  from  an  alternating 
dynamo- supply,  seem  to  be  the  most  useful.  In  this  way  I  have  treated 
a  large  number  of  cases,  and  I  consider  that  electricity  affords  more  relief 
to  the  patient^s  than  any  other  form  of  treatment.  When  the  disease  is 
recent,  and  has  not  yet  caused  serious  deformity,  its  progress  can  be  for 
a  time  arrested  by  electric  baths,  and  the  pain  and  stiffness  can  be  very 
much  relieved,  A  long  course  of  treatment  is  required,  tw^o  or  three 
raonth.s,  for  example,  with  baths  twice  or  thrice  a  week.  It  ia  jmrtly  on 
this  account  that  1  have  had  better  residts  in  hospital  practice  where  con- 
tiilerations  of  expense  do  not  limit  the  attendance  of  the  patients.  My 
expeiionce  with  early  rheumatoid  arthritis  and  the  electric  bath  has  ^►een 
uniformly  favouralile  iis  far  as  relief  of  i>ain  and  stiffness  is  concerned,  but 
in  invetenite  cases  of  mau}^  years'  standing  it  appeal's  to  l>e  too  late  to 
hope  for  anything  more  than  slight  temporary  relief,  and  I  have  not  had 
any  clear  instiincee  of  the  treatment  having  led  to  the  complete  disappear- 
ance of  the  arthritic  tendency." 

Dr.  Jones  a<Ids  that  the  baths  should  be  resorted  to  as  early  as 
possible  after  the  onset  of  the  disease,  and  regards  their  postponement 
to  the  later  stages  as  unfair  both  to  the  jmtient  and  to  the  method. 
[Fidfi  article  on  "  Electro-therapeutics,"  vol  i,  p,  349.] 

(iv.)  Trmtifieni  6i/</ru^**f.^The  drugs  which  are  our  most  potent  weapons 
in  the  treatment  of  true  rheumatism  and  gout  have  little  or  no  efficacy  in 
checking  the  development  of  rheumatoid  artliritis.  Sodium  salicylate  has 
in  certcun  eases  a  marked  influence  in  reducing  severe  articular  j)ain, 
and   on   this  accoutit  may  often   be    given   with    advant^ige    for   short 
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eriods  ;  but  it  is  miwise  in  tbese  cases  to  give  this  dnig  continnonsly 
li»r  a  long  time. 

For  the  relief  of  the  acntG  paroxysnial  paio  which  results  from  mus- 
cular spasm  I  have  found  hyoscyr^muii  of  conspicuous  value.  The  drugs 
which  are  chiefly  relied  ujion  us  the  inainsi^iy  in  the  treatment  of 
rheumatoid  arthritis  are  iodioo  and  the  iodides,  and  ai-scnie.  IwJido  of 
tassium  is  oft^ii  preacribefl,  but  its  continued  admirn'stration  in  such 
such  long  periods  as  are  necessary,  is  not  without  its  disadvan- 
d  the  iodide  of  iron,  either  in  the  form  of  synip  or  pill,  is  to  be 
iref erred.  I  have  no  hesitsition  in  assigning  to  iodide  of  iron  the  first 
ikee  among  the  medicines  which  I  have  eniploycd  in  rheumatoid  arthritis ; 
iit^  like  other  dnigs,  it  is  useless  unless  it  be  perseveringly  taken  over  a 
period  of  several  months,  or  even  for  a  year  or  more. 

Arsenic  may  be  given  either  alone  or  together  with  iodide  of  iron ; 
and  as  in  order  to  prcKluce  any  effect  it  needs  to  be  taken  for  a  long 
period,  the  treatment  shonlil  be  interrupted  for  a  short  tioie  at  stated 
intervals.  Crxl-liver  oil,  either  alone  or  in  one  of  the  many  preparations 
in  which  it  is  combined  with  maltine,  is  a  usefid  adjunct  to  other  tre^tr 
ment ;  and  when  the  patient  is  able  to  take  it  without  discomfort,  it 
fihould  be  continued  at  lea.st  throughout  the  colder  seasons  of  the  yeJir. 
e  effects  of  medicinal  treatment,  as  of  other  mefl^sures,  are  most  marked 
the  cases  in  which  the  diseasii  ap|)(i;irs  in  early  life  and  in  its  more  acute 
rms;  but  the  pttient  should  be  instructed  to  persevere,  even  if  at  first 
;here  be  no  obvious  improvement,  or  indeed  the  reverse ;  for  it  is  a  com- 
on  experience  that  even  in  the  cases  in  which  the  most  sjitiafactory 
isulta  are  ultimately  obtained  no  effect  is  apparent  for  several  months 
after  treatment  is  commenced. 

(v,)  Lttatl  trcijtmrnl. — In  rheumatroid arthritis  local  treatment  is  of  little 
avail ;  even  when  it  is  applied  for  the  relief  of  pain  the  results  are  usually 
disappointing,  and  it  has  no  influence  u|K>n  the  course  of  the  mala<ly. 

Continued  dry  massage,  as  distinguished  fnmi  a  sliort  course  of 
douche-massage,  has  the  advantage  of  restoring  the  wasted  muscles  ;  but 
it  is  not  of  any  material  benefit  to  the  affected  joints,  and  if  too  long 
continued  sometimes  seems  to  do  harm  rather  than  good* 

For  the  relief  of  pain  antHlyne  liniments  of  belladonna,  chloroform, 

ind  the  like  may  be  applied  ;  or  an  old  prescription,  originating  with 

aygarth  who  first  described  the  cHnicjil  features  of  the  disease,  may  be 

ed,  namely,  covering  the  painfid  joints  with  hot  mmd. 

The  joints  may  be  WTapped  in  cotton  wool,  or  woollen  loiee-caps  may 

give  relief      Splints  are  to  be  avoided  as  far  us  possible  ;  but  when,  as  is 

Idom  the  case,  they  seem  to  be  required,  they  should  lie  construct crl  of 

ixiba^ird,  or  of  some  other  material  which  aflbrds  some  sujiport  without 

altogether  preventing  the  movement  of  the  pirt^. 

Finally,  there  are  cases  in  which  some  morbid  condition  is  present 
which,  by  its  weakening  effect,  appears  U>  offer  a  sufficient  cause  for  the 
onset  of  rheumatoid  arthritis  ;  such  as  metrorrhagia,  or  other  form  of 
uterine  disorder.     When   this  is  the  case  the  attempt  should  first  be 


mitde  to  relieve  the  primary  malady  ;  for,  while  it  is  present,  there  is 
little  chance  that  treatment  dircct<*d  against  the  articular  diseasej  which 
appears  to  be  its  result,  will  be  of  any  avail :  indeed,  the  oie^i^uroa 
employed  may  even  tend  to  increase  the  original  o\4L 

Archibald  E.  Garrod. 


REFERENCES 

1.  Adams^  R,  On  Rhtumniic  Omit,  1857  and  1S73.— 2.  Baker,  W.  M^rrant. 
Bt.  Bartiwl.  Bosp,  Reports,  1877,  xiii.  \k  24G  \  1885,  xxi.  p,  177-— 3.  BA^'NATY^'E, 
WoHLMASN,  iina  Blaxall-  Lancet,  1896,  i.  \\.  1120, — 4.  Charcot,  J,  M.  ThitM 
d«  FariSf  1853. — 6.  Jd^m.  MatadUi  de$  Fuillurds,  1868. — 0.  Chafffard  and 
Ramond.  RcmM  de  m6d,  1896,  xvi.  345,-7.  Duckworth,  Sir  Dyce.  Heuth'* 
Dktwnnry  of  Practical  Surgery,  1886,  i.  p,  293.-8,  Idem.  Brit,  Med.  Journal,  1884, 
ii.  p,  263.-9.  Fox,  R.  F.  *'Tlie  Yarie ties  of  Rheumatoid  Arthritis,"  Lancet^  ii,  79, 
1895. — 10.  Fuller,  H.  W,  On  Rheumatism,  Rhcumalie  Gout^  aiui  Sciatica^  3rd  ed, 
18U0.  _n.  Garbod,  Sir  A.  B.  Gout  atid  Rheumatic  Gout,  3rd  ed.  1876.  — 12. 
Garrod,  A.  E.  TrealUc  on  Rkeumatism.  and  Rheuniaiidd  ArtkritiSj  1890.  — 13. 
Haygarth.  (Jn  Nodosity  of  th€  Jainta,  1805.— 14.  Hbbbrden,  Comiumtarks,  \%Q^. 
—  15.  Hutchinson,  Jonathan.  TVawr.  P^tth.  Soe.  xxxii.  1880-81,  p.  193. — 16, 
LANDH&  Bkauvaib.  Thisi  de  Paris,  1800.— 17.  Lane,  Arbcthnot,  Palh,  Soc. 
Trans.  1886,  xxxvii.  p.  387.-18.  Miduleton.  Amcrimn  Jmtrnal  Med.  Sei.  Oct. 
1887.— 19.  Ord,  W,  M.  Trails,  Clin,  Soc,  1879,  xiii.  p,  16.— 20.  Idem,  Brit,  Med. 
Journal,  1884,  ii.  p.  268.-21,  Pay^E.  Brit.  Med,  Journal,  1883,  i.  p.  622.-22, 
Pitt,  Kewton.  Clin,  Soc.  Trans,  1894,  xxviL  p.  54. — 23.  ScHtLLER,  Max. 
Berliner  klin.  Wocktnsdir.  1896,  xxx.  p.  865. — ^24.  Senator.  ZkmssLii^s  Ifandbttch, 
1875»  2nd  ed.  1879,  vol.  xiii.  Halftw  1,  article  **  Artliritis  Deform ausi. "—25,  Spender, 
J.  Kent.  OtUoaHhriiis,  1889.— 26.  Ideia,  Med.  Soc,  Proc.  1888,  xi.  p.  209.— 27,  Idem. 
LancH,  1889,  ii*  p.  947.-28.  Wicbmann,  R,  Dcr  chronisehe  OeUnk-Rhei^rnaiismua, 
etc,,  1890,  and  eel.  1892. 

A.   E.    G, 


RHEUMATOID  ARTHRITIS  IN  CHILDREN 


BaSITHATOm  arthritis  ib  a  rare  disease  in  children,  although,  since 
Moncorvo  published  the  first  monograph  on  the  subject  in  1B79,  a  con- 
siderable number  of  cases  of  supposed  rheumatoid  arthritia  in  children 
have  been  recorded.  I  have  myself  seen  nineteen  cases.  These  occurred 
in  children  of  ages  ranging  from  two  to  thirteen  years^  and  would  all 
have  been  included  by  many  observers  under  the  one  head  of  '*  Rheu- 
matoid Arthritis."  Fmther  distinetionj  however,  is  necessary.  It  is  prob- 
able that  three  quite  diatinct  joint  affections  have  been  described  imder 
this  name^ 

The  least  rare  of  these  affections  (A),  the  one  most  commonly  described 
as  rheumatoid  arthritia  in  children^  presents  important  differences  both  in 
its  clinical  symptoms  and  morbid  anatomy  from  the  disease  seen  in  adnlta. 
Next  in  order  of  frequency  is  (B)  a  joint  affection  which,  clinically  at  least, 
appears  to  be  identical  with  the  rheumatoid  arthritis  of  adults.  The 
rarest  of  the  three  affections  (C)  is  one  which  is  in  rciility  quite  distinct, 
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lihough  it  may  closely  simulate  either  of  the  preceding :  it  is  an  exceed- 
lingly  chronic  form  of  rheumatism  proper. 

A.  The  diseaae  mentioned  first  may  be  defined  as  a  chronic  progressive 
enlargement  of  joints,  associated  with  enlargement  of  lymphatic  gkiids 
and  spleen. 

Ita  causes  are  unknown.  Heredity  seems  to  play  no  part  in  its 
caiifiiitiou.  BjuI  feeding,  privations,  and  faults  of  hygiene  were  by  no 
means  prominent  in  the  cases 
©bsenxni. 

The  onset  is  almost  always 
before  the  second  dentition  :  ten 
out  of  twelve  cases  began  before 
the  age  of  six  years,  and  eight  of 
these  began  within  the  fir^t  three 
years  of  Life  ;  the  earliest  was  at 
fifteen  months. 

Girls  are  somewhat  more  liable 
to  l>e  aftected  than  boys :  seven 
of  the  twelve  cases  were  girls, 
five  were  l)oy8. 

Symptoms.^^ — The  onset  is 
usually  insidious,  with  stift'ncss 
of  one  or  more  joints,  which 
slowly  become  enlarged ;  l>ut 
occasionally  the  onset  is  acute 
with  pyrexia,  and  it  may  l)e  with 
rigors.  The  character  of  the  joint 
enlargement  is  almost  constant 
It  suggests  rather  thickening  of 
the  tissues  round  the  joint  tluin 
a  l>ony  enlargement.  There  \^ 
none  of  the  bony  irregidarity  of 
rheumatoid  arthriliSf  and  the 
absence  of  bony  thickening  and 
b'pping,  even  after  the  disease 
is  considerably  iuivanced,  is  strik- 
ing. Bony  grating  cannot  be 
obtained,  but  creaking  of  tendon 
or  cartilage  is  frequently  present. 
Effusion  is  seldom  a  marked 
feature.  Tenderness  if  present 
is  usually  slight.  There  is  gener- 
ally some  Kmitation  of  move- 
ment, The  child  whose  photo- 
graph 15  shown  here  was  completely  bedridden  at  the  age  of 
four    years    owing     to    an    almost    rigid    flexion    of    all    the     larger 


FiFi.  4.— Clironic  arthrltts  with  rnUrffPiTiMit  of  lymph* 
atic  gUiidt  aiid  Aplet?iu  in  a  girl  Bgi?d  four  yt^urs^ 
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joints,^  The  joints  earliest  affected  are  the  knees,  wrists,  and  C6rvi(^l 
§pjne.  The  fingers  soon  become  affected,  and  later  tln>  to^?s.  The 
BternO'clavicular  and  iemporo-miixillurF  joints  arc  liut  rarely  impliciited. 
The  disease  is  probal^ly  never  limited  to  one  joint ;  it  is  almost  always 
symmetrical.  There  is  no  tendency  to  suppuration  in  the  joints,  nor  to 
bony  ankylosis. 

The  muscles  of  the  limbs  waste  considerably  as  the  disease  progresses  : 
they  may  undergo  contracture ;  thus  the  hamstrings  became  shortened  tn 
a  case  where  the  kneii  was  kept  constantly  flexed.  The  electrical 
reactions  are  unaltered. 

Eidargemeut  of  the  lymphatic  glands  is  a  constant  symptom.  It 
affecU  primarily  and  chiefly  those  relateti  to  the  affected  joints,  but  may 
become  more  general  The  glands  are  seimrate,  rather  hard  than  soft, 
not  tender,  and  show  no  tendency  to  break  do^iu  They  may  become 
flo  large  as  to  be  visibh%  but  more  often  do  not  become  larger  than  a 
hazel-nut.  Their  size  varies  with  the  progress  of  the  joint  affection  ; 
improvement  in  the  joints  is  followed  by  diminution  in  the  size  of  the 
glands. 

Enlargement  of  the  spleen  is  almost  always  deteetetl.  It  was  found 
in  nine  out  of  twelve  crises.  The  edge  of  the  spleen  is  felt  I  to  li  inch 
below  the  costal  margin.  The  enlargement  is  roughly  proportionate  to 
that  of  the  glands^  and  varies  with  the  joint  condition. 

The  heart  shows  no  evidence  of  valvular  disease,  but  ha?mic  bruits  are 
sometimes  present,  A  tendency  to  inflammation  of  pleura  and  peri- 
cardium  seems  to  exist  in  these  cases :  in  three  cases  this  was  shown 
post-mortem  by  old  adhesions,  and  in  two  other  cases  there  were  physical 
signs  suggestive  of  adherent  pericardium.  Mtxlerafce  auiemia  is  generally 
present.  Sweating  is  often  profuse.  A  curious  occasional  symptom 
is  slight  prominence  of  the  eyes ;  it  is  not  associated  with  any  enlarge- 
ment of  the  thyroid  gland.  In  cases  beginning  before  the  second 
dentition  there  is  often  a  marked  arrest  of  bodily  development :  a  child 
of  12i  years  of  age  in  whom  the  disease  began  at  four  years  of  age  still 
had  the  appe<arance  of  a  child  of  six  or  seven. 

The  temperature  in  some  cases  is  almost  continuously  raised  to  100'' 
or  101';  in  others  short  periods  of  pyrexia  alternate  with  longer  periods 
of  a  pyrexia. 

The  course  of  these  crises  is  almost  always  slow.  Temporary  improve- 
ment  is  common;  btit,  so  far  jus  I  am  aware,  no  recovery  has  been  rccorfled: 
the  child  in  the  course  of  months  or  years  becomes  an  almost  helpless 
cripple* 

The  disease  is  not  in  itself  fatal.  Three  deaths  have  occurred  at  the 
Hospital  for  Sick  Children  ;  two  at  the  age  of  3  J  years,  one  at  four  years, 


*  I  am  imlebted  to  Dr.  Lc€8  for  kind  permiiisioa  to  m&ke  nw  of  thia  and  other  cAJ^es 
«!ntli  were  iiniler  his  care  at  the  Hospital  for  *Sirk  Cniilrti^n.  I  am  indebted  nho  to  the 
kirifUieflS  of  Dr.  Barlow,  Dr.  Penrose,  and  Dr.  fJnrroil,  whn  have  nUowecl  n>e  to  use  casea 
which  were  under  their  can?.  TBe  imhstance  of  this  article  uiw  tirst  publbhod  by  me  as  a 
thesiii  for  the  degree  of  M.D.  of  Cambridge  io  1 896, 


t  due  respectively  to  bronchitis,  erysipelris,  and  pneumonia.  A  curious 
jre^ult  of  certain  accidentiil  com  plica  do  ns  was  observed ;  in  one  case 
Icjilarrhal  jaundice,  in  another  searlel  fever,  in  a  third  measles,  were 
[followed  by  definite  improvement  in  the  joint  conrlition. 

The  morbid  anatomy  is  revealed  by  three  autopsies  which  were  miule 
lut  the  Hospital  for  Sick  Children.  In  two  aises,  which  had  lasted  fourteen 
^months,  the  joints,  which  were  markedly  enlarged,  showerl  only  increased 
iTJisculiirity  of  synovial  membrane  and  b'gamenta,  with  slight  increii&e  of 
l»\iiovial  fluid  and  thickening  of  the  capsule,  which,  in  one  case,  was  very 
[obvious.  In  a  very  advanced  case  of  three  years'  standing  there  was,  in 
f addition  to  thickening  and  increased  vascularity  of  the  synovial  mem- 
bratie,  some  pitting  of  the  cartilage  at  its  margin,  giving  it  in  some  jwirts 
a  worm-eaten  appearance  ;  little  processes  of  the  thickened  synovial  mem- 
brane fitted  accurately  into  these  pits,  and  thus  the  changes  in  the 
■  cartilage  seemed  to  be  secondary  to  the  changes  in  the  synovial  mem- 
brane ;  the  rest  of  the  cartilage  was  healthy.  There  were  some  fil>roua 
adhesions  in  the  joints  in  this  case.  The  fibrillation  of  the  cartilage, 
which  is  so  characteristic  of  rheumatoid  arthritis,  even  in  its  early  stfigea, 
was  a>)sent  in  these  cases :  ostoophytic  change,  and  exposure  and  ebui*na- 

ktion  of  bone,  were  also  absent.  The  glands  and  spleen  showed  con- 
eidenible  enlargement,  but  on  section  ajjpeared  normal;  save  for  a  few 
small  ecchymose^  which  were  seen  in  the  substance  of  the  glands.  The 
pathology  of  this  disease  is  uncertain ;  but  some  of  the  symptoms  are 
at  least  suggestive  of  a  nucrobic  origin. 

Diagnosis  in  the  early  stfige  is  often  a  matter  of  extreme  difficulty. 
AVhere  the  onset  is  acute   the  disease  is  generally  mistaken  for  acute 

■  rheiunatism,  until  the  persistence  of  the  joint  affection  and  the  enlarge- 
ment of  the  glands  and  spleen  reveal  its  nature.  Where  the  onset  is 
insidious  the  early  affection  of  the  spine  may  suggest  spinal  caries  ;  and 
I  have  more  than  once  known  the  difficulty  in  walking  which  was  due  to 
the  early  affection  of  the  knees  to  be  attributed  to  rickets.  The 
symmetry  of  the  joint  alfection,  the  large  niunber  of  joints  involved,  and 
the  absence  of  any  tendency  to  caseation,  will  genemlly  sutiSce  to  exclude 

Itubercidar  disease.  The  joint  lesion  of  congenital  syphilis  may  closely 
simulate  this  disease ;  but  usually  the  history  and  the  presence  of  other 
i^nnptoms  of  the  inherited  infection  will  distinguish  them.  The  diagnosis 
from  the  disease  known  as  rheumatoid  arthritis  in  adults,  and  from 
chronic  fibrous  rheumatism,  is  often  very  difficult  in  the  early  stage  ]  the 
points  of  difference  are  mentioned  below. 

Treatment  is  unsatisfactory.  Cold  and  damp  are  to  be  avoided,  as 
they  certaiidy  increase  the  subjective  symptoms.  Temporary  removal 
from  town  to  country  air  usujilly  does  but  little  good,  but  some  benefit 
may  be  obtained  from  residence  in  a  warm  dry  climate.  No  special  diet 
has  l>een  found  useful ;  the  mast  nutritious  diet  that  the  child  can  digest 
I  ehoidd  he  p ven.  Confinement  to  bed  is  to  be  avoided  as  long  as  possible, 
and  the  child  should  be  encouraged  to  use  the  joints  unless  there  be 
much   effusion.      Hot  air  baths,  daily  or  at   longer  intervals,  do  good* 


Extension  hy  weights  ma.y  be  necessiiry  to  prevent  coritracture.  Iron, 
arsenici  and  ctMl-Iiver  oil  are  the  most  useful  cb  iigs  ;  internal  adminiatra- 
tion  of  gnaiacol  hii3  been  followed  bj  slight  improvement. 

B.  RfiEtTrtATorD  ARTHRITIS,  that  ia,  a  disease  un distinguishable  from 
the  rheumatoid  arthritis  of  adults,  occurs  more  nuely  than  the  <lisease 
aliove  described.  In  children  I  have  seen  six  eases  only.  Its  clinical 
features  are  pmctically  the  same  as  in  adults,  so  that  it  is  unnecessary  to 
describe  them  in  detail  here. 

Rheumatoid  arthritis,  unlike  the  disease  alx>ve  described,  generally 
begins  after  the  commencement  of  the  second  dentition  j  I  have  knriwn  it 
to  occur,  however,  in  a  child  twenty  months  old.  Its  causation  is  as 
obscure  in  children  as  in  adults.  Depressing  conditions,  such  as  poverty 
and  insanitary  conditions,  were  strikingly  absent  in  some  of  the  cases 
observed.  In  one  case  the  disease  seemed  to  follow  acute  rheimiatism  ; 
but  this  is  certainly  not  a  common  sequence.  Four  cases  oecnned  in 
girls,  two  in  boys.  The  joint  affection  is  multiple  :  the  monarticular 
affection  of  old  age  is  hardly  knoivii  in  children  ;  but  a  case  was  recorded 
by  Mr.  Sydney  Jones,  in  wbich,  after  an  injury,  one  hip  was  thought  to 
be  aftected  with  the  disease  in  a  boy  aged  6|  years.  The  malad}^  is  by 
no  means  confined  to  the  smaller  joints  ;  in  some  cases,  indeed,  the  larger 
joints  are  atfccted  first. 

The  very  slow  form  characterised  by  Heberden's  nodes  is  exceedingly 
rare  in  children.  A  French  wTiter  (Diamantljcrger)  has  collected  four 
cases,  I  have  twice  seen  noiiosities,  closely  resembling  those  described 
by  Hcberden,  in  children  with  congenital  syphilis. 

Rheumatoid  arthritis  is  distinguished  from  the  disease  descrilied 
above  by  the  absence  of  enlargement  of  glands  and  spleen ;  by  the 
presence  of  bony  thickening  and  lipping  ixlmnt  the  joints,  and  in  some 
cases  by  the  presence  of  l:>ony  grating. 

I  believe  that  no  post-mortem  examination  of  a  child  affected  with 
rhetmiatoid  arthritis  has  been  recorded  ;  but  presumably  the  morbid  ana- 
tomy is  the  siime  as  in  adults,  and  differs  as  shown  above  (A)  from 
that  of  the  previously  described  disease. 

Treatment  may  produce  marketl  improvement,  especially  in  the  early 
stages.  Where  it  has  been  possible  to  remove  the  child  to  a  dry,  warm, 
equable  ebmate,  such  as  that  of  Las  Palmas,  I  have  known  the  most 
striking  improvement  to  follow.  Good  feeding,  the  internal  administra- 
tion of  arsenic,  and  the  use  of  the  hot  air  bath,  have  given  good  results. 

C,  CHRf>NfC  FIBROUS  RHEUMATISM  seems  to  be  the  best  name  for  a 
third  disefise  which  h^is  probably  been  indiscriminately  included  under 
the  head  Rheumatoid  Arthritis  in  Children.  Its  etiology  and  pathology 
are  probably  identical  with  those  of  acute  rhetimati.sm.  It  is  very  rare  in 
children.  The  cases  first  descriljcd  by  Jaccoud  were  in  young  adults,  and 
they  occurred  after  repeated  attacks  of  acute  rheumatism.  I  have  known 
it  begin,  however,  at  the  age  of  3i  years  with  insidious  onset  and  with  no 
acute  attack  at  any  time. 
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The  joints  show  firm  thickening,  very  suggestive  of  extra-articular 
fibrous  change  ;  they  are  little,  if  iit  all,  tender.  There  is  no  evidence  of 
bony  change.  Deformities  niu}^  1>g  present,  very  like  those  of  rheunifttoid 
arthritis,  owing  to  the  invasion  of  the  neighbouring  tendon  sheaths  hy 
the  fibrous  process. 

The  nature  of  the  disease  may  be  evident  from  the  presence  of  heart 
disease  or  subcutaneous  uodulea,  aa  in  the  case  mentioned^  or  from  other 
rheumatic  manifestations.  There  is  no  enlargement  of  glands  or  spleen. 
So  far  as  I  am  aware,  no  post-mortem  examination  of  a  child  with  this 
disease  has  l>een  recordeil ;  but  the  Hbrous  change  in  the  capsule  of  the 
jotnt»  extending  into  the  tissues  around  and  leaving  the  cartilage  healthy, 
was  shown  by  an  autopsy  recorded  by  Brigidi  and  Banti  (quoted  by 
I>r.  A.  K  Garrod  in  his  article  on  **  Chronic  Rheumatism,''  p.  59).  Treat- 
ment is  disappointing.  Salicylates  are  useless,  but  tonics,  especially  the 
syrup  of  the  iodide  of  iron,  do  some  good  ;  mjissage  also  may  be  of 
service.     The  general  treatment  is  the  same  as  of  the  preceding  diaeaaes. 
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RICKETS 

Synonyms — Ehachitis^  Rhachitismus,  Mori/us  Anglkm  {Englmhs  Krankkrit), 

Short  description. —Rickets  is  a  general  disease  of  eiirly  cbikihoocl 
utiecLing  the  nutrition  and  development  of  tlie  whole  of  the  gro^ring 
orgimism.  The  most  marked  physical  changes  are  seen  in  the  bones. 
OsAific^ition,  which  is  still  in  active  process,  is  both  retarded  and  per- 
verted. The  bonus  grow  irregularly,  and,  remaining  largely  cartilagin- 
ous and  soft,  yiel«l  under  traction  and  pressure,  thus  giWng  rise  to  various 
distortions  and  deformities.  The  evolution  of  the  teeth  is  delayed^  their 
structure  is  fragile,  imperfect,  and  subject  to  early  dectiy.  This  striking 
affection  ol  the  osseous  skeleton  has  concentnited  attention  upon  one 
special  feature  of  the  dise^ose,  and  led  to  too  narrow  a  \'iew  of  its  patho- 
logy. Rickets  has  until  recently  been  regarded  as  chiefly  a  disease  of 
bones;  it  has  been  thus  chissed  in  the  text -books,  and  its  etiology 
and  pathology  considered  idmost  entirely  in  this  relation.  The  defect  of 
growth  and  nutriiion  is,  however,  by  no  means  iimiteil  to  the  bony  frame- 
work of  the  body  :  all  the  chief  structures  are  involved.  The  inusclea 
are  wasted  and  remarkably  enfeebled,  the  ligaments  relaxed.  The 
mucous  membranes  exhibit  an  abnormal  tendency  t^>  catarrh.  The  brain 
is  functionally  backwanl,  while  the  reflex  nervous  system  shows  in- 
creased irritability,  so  that  various  forms  of  spasm  ami  convulsion 
are  readily  excited.  The  blood  is  impoverished,  its  red  corpuscles 
being  diminished  to  such  a  degree  that  in  some  cases  the  anit^mii  is  well 
marked.  Lastly,  in  some  cases  there  is  fibroid  enlargement  of  the  liver 
and  spleen. 

History. — The  name,  primarily  derived  from  the  Old  English  verb 
wrikken^  to  wrest  or  twist  awry,  arose  no  doulit  frt>m  the  application  of 
a  terra  commonly  applied  in  the  cnuntry  to  inanimate  structiu-es,  to  a 
disease  whose  most  striking  characters  are  contortion  and  defonnity. 
The  ill-foiTMed  child  with  the  soft  and  loose-jointed  framework  of  its 
body  bent  and  giving  way  was  called  rickety,  just  us  a  diliqjidated  table 
or  chair  was  so  styled,  and  the  condition  received  the  name  of  **  The 
Rickets."  Gbss^m,  who  first  described  the  affection  in  the  seventeenth 
century,  proposed  the  conversion  of  the  common  term  *' Rickets"  into 
"Rhachitis,"  p.uily  on  account  of  the  similarity  of  the  sound,  partly  as 
a  derivation  from  the  Greek  /H*xLi,  a  spine,  on  the  ground  that  the 
dorsal  spine  is  one  of  the  first  parts  attacked.  This,  rather  than 
Troussean^g  deri^'ation  from  the  Norman  word  riqmis^  appe^irs  to  be 
the  correct  origin  of  the  English  name. 

Rickets  w^is  recognisc<l  on  the  Continent  sooti  after  Glisson's  descrip- 
tion of  it  in  Enghiud,  whence  it  was  supposeti  to  have  spread ;  but  it 
has  no  doubt  existed  in  Europe  from  early  times  as  an  accompaniment  of 
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cirilisation,  and  it  is  now  becoming  common  in  the  younger  countries  of 
America  and  Australia. 

Symptoms. — The  appearance  of  a  child  snlTerinf^  from  well-marked 
rickets  in  its  ordinary  form  is  distinctive.  The  square  foreheiid  with 
rounded^  boss-like  projections  on  the  frontal  bone  ;  the  enlarged  ends  of 
the  long  bones — the  defomiities  produced  by  the  giving  wfiy  of  soft  and 
yielding  lK>ne,  .such  as  the  contracted  chest,  the  deformed  ribs,  the  curved 
spine,  the  protuberant  aMonien,  the  bent  anus  and  clavides»  the  bowed 
legs  or  knock-knees,  the  yielding  ankles,  the  defective,  decaying  teeth, 
the  stunted  growth — are  features  which  cannot  be  mistaken.     In  nuiny 


C.  O.,  ftt.  i  ;  ,.        1... ;,;  .  ,  ■■.:../-    ..,.  „    -I'lal  deformity  and  dtatortlnn  of  line  bnny  ftkelctoo,  mnacalar 
wwting  ftod  dckiiiiiy.    vUu»|»tUl  Tur  i!ii<jk  CbUdmn,  Gro&t  Onuaiid  8tr««t )    Pliuiugrapbed  frum  life. 

L instances  the  child  is  plump  or  even  fatter  than  normal,  others  again  are 

fthin,  wasted  ami  puny. 

In  addition  to  these  peculiarities  of  outward  form,  the  rickety  infant 
is  pallid,  flabby,  and  feeble.  Muscnlar  deliility  is  indenl  one  of  the  un>st 
eonstant  and  characteristic  features  of  the  disease,  akhongh  little  stress 
has  l>een  kid  upon  it.  In  severe  cases  the  child,  at  two  years  of  age  or 
later,  is  unable  to  stand  or  walk,  or  even  to  sit  np ;  if  it  has  been  able  to 
walk  it  has  lost  the  yiower.  Such  cases  are  not  infretpiently  mistaken 
for  paraplegia.  Sir  W .  -Tenner  relates  an  instance  in  which  the  patietit, 
a  girl  of  six,  could  not  uhange  her  position  in  bed  or  lift  her  arm  an  inch 

k  irithout  assistance. 

The  feebleness  of  muscle  and  softness  of  bone  interfere  ^vith  the  actifui 
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of  respiration,  and  the  lower  portion  of  tbe  chest  falls  in  laterally  with 
each  contraction  of  the  diaphi-agm ;  the  feeble  intercostak  iire  uoabl© 
to  lift  the  Boft  ribs,  w^hich  give  way  under  the  pull  of  the  phrenic  con- 
traction aided  by  the  external  atmospheric  pressure.  This  inefficiency  of 
the  respiratory  meehaniam  jErreatly  increases  the  danger  of  the  polmonary 
di«ea.ses  to  which  rickety  aubjecte  are  extremely  prone.  The  atrection  of 
the  bones  in  severe  ciises  is  sometimes  accompanied  by  tenderness  so 
marked  that  the  child  cries  when  handled,  a  sign  possibly  of  the  com- 
mencing scurvy  with  which  rickets  is  occasintially  associated.  Another 
prominent  s^^mptotn  of  rickets  u  profuse  sweating,  especially  of  the  head, 
and  during  sleep  ;  this  is  evidently  accorapmied  by  a  sense  of  heat,  for 
the  child  throws  of!"  its  bed-clothes  at  night  antl  lies  uncovered  regardless 


Yin,  6.— Bieket*. 

ProfVi  the  imnifl  tia1t(f«ct,  pYiowing  c^ntmcHon  otthontx  niitl  proininfliK?!;  of  mbclaiDeiL. 
tEoMviUit  for  Sick  CltUdrvn.  Orciii  Orini>Dd  Strt-eL  )    Phnt.jj^rmphed  fixiui  lifeu 

of  the  cold.  There  is,  however,  not  only  no  pyrexia,  but  the  temperatiu'e 
is,  as  a  rule,  subnormal ;  unless  there  be  concnrrent  scurvy  or  some 
inflammatory  complication,  such  as  broneho'pnennujnia.  The  abdomen 
is  prominent  owing  partly  to  the  depression  of  the  viscera,  partly  to  the 
gaseous  distension  of  the  intestines  and  the  feeble  condition  of  the 
abdominal  wall  Moreover,  the  bowels  are  liable  to  be  relaxed,  the  stoula 
being  loose  and  offensive  ;  somctinjcs,  in  the  absence  of  l>iliarv  colouring 
matter,  almost  white;  sometimes  green,  sumetinies  of  darker  coKmr^  and 
slimy.  There  is  a  tendency  to  bronchial  and  laryngeal  catan'h,  so  that 
bronchitis  and  laryngitis  arc  frequent  eomplieations.  Nervous  symptoms 
form  a  marked  feature  of  the  disease.  Sir  William  Jenner  first  noted 
the  exceptional  tendency  to  convuldon,  and  the  close  dependence  of  the 
con\ailsion8  of  infancy  upon  rickete  was  subsecjuently  established  by  Dr. 
Gee.  Reflex  excitability  is  exaggerated,  and  prolj^djly  the  cerebral  control 
of   the  imperfectly  developed  higher  centres  is  also   defective,  so   that 
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Tarious  forms  of  spasm  are  remlily  set  up  by  slight  causes  of  irritation, 
Laiyngismus  stridulus,  tetany,  and  general  eonvulsions  stand  in  special 
relation  to  the  rickety  state. 

Lnjyngwmus  siTuhdu,<  is  rarely  met  with  apart  from  rickets,  of  which, 
although  not  univei-sidly  present,  it  is  a  common  symptom.  In  this 
condition  the  reflex  apparatus  of  the  glottis  is  so  hypersensitive  that 
spasm  is  excited  hy  slight  stimuli,  not  only  by  crying  or  laughter,  Imt 
even  by  a  breath  of  cold  air,  Budden  movement,  or  the  emotioniil  dis- 
turbance produced  by  fright,  anger,  or  the  vexation  of  crossed  purpose, 
Buch  as  the  refusal  or  removal  of  a  toy.  Attacks  are  especially  apt  to 
occur  on  the  child  first  waking  from  sleep,  particularly  in  the  early 
morning.  The  laryngeal  spasm  is  marked  b}^  a  sudden  arrest  of  respira- 
tion, which  lasts  usually  oidy  a  few  seconds,  and  as  su<ldenly  ends  with 
a  ]irnlonged  crowing  inspiration  as  air  is  again  drawn  through  the 
Tiarrowed  glottis.  The  spasm  varies  in  intensity ;  sometimes  there  is 
merely  a  slight  crowing  sound  with  each  inspiratory  effort  for  a  brief  space  ; 
or  the  muscles  of  respiration  may  remain  tixed  until  the  fhild  is  griively 
eyanoeed  j  occasionally  death  from  actual  asphyxia  occurs  before  the 
spasm  is  relaxed.  An  atUick  of  sjiasm  of  the  glottis  is  not  infrequently 
the  precursor  of  a  generjil  convulsion,  and  must  always  he  regarded  as  a 
significant  indication  that  the  condition  of  the  nervous  system  has  become 
unstable,  and  is  one  in  which  convqdsions  would  readily  be  set  up. 

Tttany  is  a  cuiious  state  of  painful  muscular  contraction,  a  tonic 
ipasm,  chiefly  of  the  hands  and  feet ;  it  is  also  closely  and  especially 
aBflOciated  with  rickets.  In  these  c^ses  laryngismus  is  a  constant  accom- 
paniment, and  tetany  often  follows  an  attack  of  diarrhaja,  to  which  rickety 
subjects  are  unusually  jirone. 

It  is  tnie  that  teUiny  occasionally  arises  in  adult  life  as  a  sequel  of 
exhausting  disease,  as  in  w^omen  during  lactation,  and  as  a  sequel  to 
diarrhcea  or  typhoid  fever.  Such  cases  are,  however,  comparatively 
rare,  and  tetany  is  especially  an  affection  of  early  childhood  and  of  the 
rickety  state.  In  tetany  the  thumbs  are  first  aflected,  being  adducted 
and  diiiwn  into  the  hollow  of  the  pdm,  with  tips  pressing  forcibly  against 
the  middle  phalanx  of  the  third  finger,  and  even  driven  into  the  skin, 
"^rhe  fingers  are  drawn  together  and  overlap,  and  the  palm  is  hollowed,  so 
that  the  hand  l>ecomes  cone-like,  *'the  accoucheur's"  hand  of  Trousseau, 
The  wrist  is  slightly  flexed,  and  in  severe  cases,  when  the  muscular  spasm 
is  great,  the  back  of  the  hand  and  wii&i  may  become  purplish,  swollen, 
and  even  slightly  cpdematous,  fi'om  the  pressure  of  the  contracting  muscles 
on  the  venous  circulation. 

The  feet  are  afl'ected  in  like  manner,  but  uaually  in  less  degree.  The 
toes  are  adducted,  flexctl,  and  overlapping,  and  the  forepart  of  the  sole 
of  the  foot  is  hollowed  and  concave  by  the  drawing  inwards  of  its 
borders;  the  dorsum  is  arched,  and  in  severe  cases  swollen,  congested, 
and  shiny  from  pressiu'e,  like  the  l:)aek  of  the  hands. 

In  sr>me  cases  the  spa.sm  is  said  to  extend  to  the  muscles  of  the  trunk, 
causing  slight  opisthotonus,  and  occiisionally  to  those  of  the  jaws,  causing 
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trismus ;  if  this  does  ever  occur,  it  is  rare,  and  beyond  my  experietice. 
The  muscular  cmmps  are  pjiinful,  iind  when  extreme  Acutely  so ;  this  we 
learn  from  the  sttitciuent  of  adults,  and  it  is  noted,  accordingly,  that  a 
cliild  who  siiflroi-s  from  severe  tetany  cries  incessantly,  and  screams  when 
handled. 

'Hie  tetanoid  state  persists  during  sleep,  and  even  under  chloroform. 
It  continues  a  considerable  time,  often  for  weeks,  and  is  apt  to  recur. 
Remissions  occur  from  time  to  time.  These,  however,  are  not  complete ; 
some  degree  of  rigidity  still  remains. 

The  spasm  can  be  excited  afresh  by  pressure  on  the  main  artery  or 
nerve — probably  ou  the  latter— for  the  motor  nerves  are  in  a  state  of 
hyperexcitability,  not  in  the  limbs  only,  but  in  other  parts  also.  Thus, 
as  first  i>ointed  out  by  Dr.  R-irlow^  the  sharjj  dm  wing  of  the  forefinger 
over  the  skin  in  front  of  the  ear,  where  the  facial  nerve  emerges,  in  a 
child  BUtfering  from  tetony  13  followed  by  contmction  of  the  facial  muscles. 
Percussion  of  a  muscle  causes  a  like  contraction  in  it.  The  electricJil 
excitability  of  the  nerves  of  the  most  affected  parts  is  also  increased  both 
to  faradism  and  gidvanism  \  and,  as  Er!>  has  shown,  the  mode  of  reaction 
to  the  voltaic  current  is  reversed,  contraction  being  first  excited  by 
|>ositive  instead  of  by  negative  closure,  and  a  prolonged  **tetan!Ls" 
contraction  following  both  auodal  atid  cathmlal  closure — the  only  con- 
dition in  which  anodal  "tetanus'*  has  been  oljserved  in  man.  It  is  said 
this  increased  n euro-muscular  irritability  may  sometimes  bo  found  in 
rickety  children  who  are  free  from  attacks  of  tonic  spasm. 

Such  are  the  symptoms  and  physical  characters  of  rickets  in  its  full 
and  complete  expression.  All  these  features  are  not,  of  course,  present  in 
every  instance.  The  disease  is  met  with  in  every  degree,  from  the 
smallest  indiaLtions  to  the  extreme  fonns. 

Slight  cases  of  rickets  are  liable  to  be  overlooked.  A  little  bending 
of  the  ribs,  a  prominence  of  the  frontal  bone,  small  areas  of  thinned 
elastic  bone  on  the  occipital  or  parietal,  or  soft  edges  of  these  flat  bones, 
may  be  the  only  manifestations  of  rickets  as  far  as  the  bony  skeleton  is 
concerned.  Indeed,  the  rib-bc^ids  constituting  the  earliest  signs  met  with 
in  the  fmtal  state  may  be  found  alone  in  the  early  stage.  The  con- 
currence of  head  sweats,  or  liuyngismuB,  or  convulsion,  or  a  tendency  to 
catarrh,  will  be  sufficient  to  esUiblish  the  existence  of  rhachitis.  In  a  more 
pronounced  case  there  may  further  he  some  enlargement  of  the  wrists, 
the  girdle  contraction  of  the  chest,  the  bending  of  the  long  bone«  of  the 
limbs.  In  the  most  complete  and  severe  form  the  distortion  of  the 
skeleton  may  he  extreme,  and  the  whole  series  of  other  symptoms 
affecting  the  muscles,  mucous  membranes,  and  nervous  system  which 
have  been  described  ma}^  perhaps  be  present ;  but  the  concurrence  of  all 
in  the  same  subject  is  extremely  mre. 

Morbid  anatomy. — The  bone  changes  have  been  aptly  described  by 
Sir  W.  Jcnncr  as  exhibiting  extensive  preparation  for  ossificj\tion  and 
imperfect  performance  of  the  process.  My  own  observations  agree  in 
the  main  with  the  opinion  that,  as  shown  by  Kassowitz,  the  rickety 
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process  is  not  merely  a  defective  ossificatioti,  but  is  accompanied  also  by  a 
hyperplasia. 

The  Cranium, — The  skull  well  exhibits  the  three  great  features  of 
perverted  ossification  ;  namely,  delay,  atrophy  and  hyperplasia.  The  mar- 
gins of  the  Iwnes  remain  membranfms  ;  spots  of  thinning,  the  "  cranio- 
tabes  *'  of  Elsasser,  are  perceptible  in  the  parietal  and  occipital  bones  ;  ajid 
small  bosses  or  swellings  foi'm  symmetrically  on  the  fruntal,  on  the 
parietal  and  occipiUil,  and  even  on  the  temporal  bone.  The  atrophic 
leaions  of  eraniotabes  consist  of  wasting  and  thinning  of  the  inner  table, 
so  that  the  inner  surface  of  the  bone,  xvhen  the  dura  mater  is  removed, 
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Flo.  7. — Rickets.    A  euM  of  eirtreme  bo(i<vlng  of  the  nknll,  the>  rlekftty  crhtiiffeii  probably  iggnTAted 
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A.  W.,  a^  B  yean  aod  A  motitbi.    (Uoitpltil  for  Bick  Child  rati,  Oreat  Onxiotid  atr««t,  ISSl. 

i>r,  Choadie,) 

presents  shallow  depressions  ;  some  of  these,  in  ex:treme  cases,  extend 
through  to  the  pericranium,  while  the  bone  around  is  thin  and  elastic. 
These  thinned  areas  have  been  variously  attributed  to  pressure  of  the 
enlarged  brain,  and  to  that  of  the  piliow ;  bat  they  are  probably  patches 
of  bone  which  have  gi'own  imperfectly.  The  elevations  or  bosses  are 
developed  chiefly  from  the  outer  table  of  the  skidl,  and  consist  of  red, 
highly  vascular,  spongy  material  which  yieMs  to  pressure.  Tht^se 
bony  growths,  in  some  instances,  become  more  or  less  completely 
absorbed ;  but  in  most  they  become  organised,  and  remain  as 
rounded  projections  or  bosses  which  are  characteristic,  or  they  may 
spread  diffusely  into  more  general  thickening  of  the  bone^  in  either 
case  they  krgely  assist  in  giving  to  the  rickety  skull  its  special 
character. 
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SYSTEM  OF  MEDICINE 


The  cbief  features  of  this  skull  are  as  follows  :  the  forehead  is  broad, 
squarci  and  projecting,  the  eminences  on  each  sitle  being  prominent  and 
thickened  ;  the  top  is  flattened  so  that  the  head  looks  square  or  in  some 
cases  oblong,  the  |iarietal  and  occipital  protuberances  l>eing  well  marked  j 
a  groove  nms  along  the  site  of  the  suture  between  the  two  halves  of  the 
frontal  Iwine,  and  is  continued  along  the  vertex  to  the  anterior  fontanelle, 
or  beyond  it,  to  the  occiptit.  In  some  instances  there  ia  a  distinct  want 
of  symmetry,  as  if  the  head  had  been  twiifited  askew,  bo  that  the  frontal 
region  projects  on  one  side  and  the  occipital  on  the  other.  The  hea^ 
generally  is  larger  than  normal,  the  face  by  contrast  looking  smaDer ; 


Fio.  ^ — Rlcket*.    A  lutenl  licw  of  the  «kuli  m  sIhl-  aaiue  .a&e  is  tii«  preceding.     Drawn  fh>m  lifa. 


and  the  upper  jaw  is  narrowed  and  elongated.  The  anterior  fontanelle 
is  large,  and  it  remains  open  longer  than  usual  ;  instead  of  being  closed 
at  eighteen  or  twenty  months,  it  may  be  still  more  or  less  patent  at  two 
or  three  years  of  age ;  a  slight  opening  may  indeed  be  detected!  a*  late  as 
five  jeara  The  closure  of  the  sutures,  except  that  between  the  two 
portions  of  the  fronijd,  is  delayed  also  :  and  there  ia  irregidar  thickening 
of  the  margins  of  the  bones,  notably  in  front  of  the  anterior  fon- 
tanelle :  deep  venous  grooves,  often  mistaken  for  open  sutures,  are 
found  in  the  temporal  region  and  elsewhere.  The  teeth  come  lat<3 ;  in 
extreme  cases  none  may  have  appeared  at  ten  or  eleven  months; 
they  often  eome  through  in  irregidar  order ;  they  are  fragile  and 
delicate,  deficient  in  enamel,  subject  to  early  decay,  and  fall  out  before 
their  time. 

The  Tfuviut. — In  the  first  place,  the  shape  of  the  chest  is  modified  by 
the  softness  of  the  rib  Vmes  and  their  yielding  to  pressure.     Of  these 
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changes  one  of  the  most  characteristic  is  a  depression  which  runs  trans- 
versely from  the  lower  end  of  the  sterntini  across  the  chest  on  e<ich  side 
to  the  posterior  margin  of  the  axilla,  about  the  line  of  attachment  of  the 
diaphragm.  When  any  ohstniction  to  respiratian  occurs,  and  in  aggra- 
vated casea  under  ordinary  conditions  of  respiration,  the  cheat  is  further 
drawn  in  along  this  line  with  eiich  inspiration.  This  is  a  result  of  the 
yielding  of  the  rihs  in  the  direction  of  least  support.  Another  de- 
pression runs  obliquely  ck^wn  the  front  of  the  chest  along  the  line  of 
junction  of  the  riljs  with  the  c^irtilages  ;  and  at  the  bottom  of  this  de- 
pression, or  o\itsi<le  it,  arc  seen  the  ** beads"  or  enlargements  of  the 
growing  ends  of  the  rib  bones. 

The  result  of  this  giving  way  of  the  soft  bones  of  the  chest  wall 
under  atmospheric   pressure,  at  the  points  where  the  ribs  are  least  eup- 
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ported  by  the  rest  of  the  bony  frameworTc  and  the  solid  viscera,  is  the 
projection  of  the  sternum  forwardi*.  This  projection  is  rounded,  not 
acutely  angular  as  in  the  true  pigeon -breast  The  latter  deformity 
re^idts  from  the  respirat^iry  difficulties  of  whooping-cough,  of  repe/ited 
bronchitis,  or  of  pcjst-niisjil  adenoid  growths,  and  may  arise  indepen- 
dently  of  any  rickety  softness  of  !ii>nt!.  When  these  obstructions  to 
respiration  occur  in  rickety  subjects  the  sternal  protrusion  becomes  more 
extreme. 

The  enlargement  of  the  ends  of  the  ril)s  at  the  junction  with  the 
costal  cartilages — the  **  beads  "  which  collectively  form  what  is  called  the 
**  rosary  " — is  the  earliest  of  alt  the  bone  changes  ;  the  beiuls  have  boon 
recognised  at  birth,  and  in  some  instances  even  in  the  fcetal  skeleton.  The 
beads  are  most  mafjced  in  the  lower  ribs,  and  examination  after  death 
shows  that  they  are  more  prominent  on  the  inner  than  on  the  outer 
aspect  of  the  bone,     A  slight  degree  of  beading,  however,  may  not  be 
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abnormal  Poatenor  nodosities  which  appear  to  arise  from  partial 
fractures  are  also  found  near  the  angles  of  the  ribs  in  severe  cases. 
In  addition  to  these  changes  in  the  thorax  proper  the  clavicles  are 
often  thickened  and  more  curved  than  nonnal ;  in  some  instances  they 
present  "  green-stick  fractures  "  or  imperfect  splintering  with  consequent 
thickening  of  the  shaft. 

The  scapula  in  severe  cases  is  ciurved,  so  that  the  posterior  aspect  is 
convex  in  confomiity  with  the  convexity  of  the  back. 

Th€  Spii}e,—ThG  kick  is  rounded,  oising  to  the  relaxation  of  liga- 
ments and  the  inabiUty  of  the  enfeebled  muscles  to  keep  it  erect ;  some- 
times there  is  a  slight  lateral  curvature,  and  the  forward  lumbar  curve  is 
increased.  In  the  early  stage  both  these  curves  can  be  made  to  dis- 
appwir  by  traction ;  but  when  the  child  begins  to  sit  up,  permanent 
deformity  may  he  established  if  the  rickety  condition  persist  un- 
relieved. 

The  Pelvis, — ^The  flat  bones  are  thickened  irregtilarly  as  elsewhere  : 
when  the  body  is  supported  erect  on  the  limha  the  pelvic  arch,  com- 
pressed between  the  weight  of  the  liody  acting  downwards  from  above 
through  the  apine  and  the  upward  resistance  of  the  thigh  bf>nes,  gives 
way  ;  thus  as  a  general  result  the  pehns  becomes  narrowed  hy  the 
pushing  forward  of  the  sacral  portion  towards  the  pubes,  and  is  more 
shallow. 

77ie  Lovg  Bones  of  tht  limhi :  Bones  of  the  upper  extreviiiies.  — ■  The 
lower  ends  of  the  radius  and  tdna  are  thickened,  both  the  epiphysis  itself 
and  the  junction  of  this  with  the  shaft ;  thus  is  constituted  the  enJarge- 
niunt  of  the  wrists,  which  is  one  of  the  earliest  signs  of  rickets. 

Similar  hut  less  pronounced  changes  may  be  found  at  the  upper  end 
of  thc^Q  bonea  and  at  the  upper  and  lower  end  of  the  humerus,  being 
more  marked  at  the  latter.  The  changes  observable  are  at  first  confined 
to  these  ;  but  later,  as  pressure  comes  into  play,  and  the  child,  in  squatting 
or  crawling^  begins  to  lean  its  weight  upon  its  hands,  the  shafts  of  the 
bones  of  the  upper  and  forearm  become  curved  and  twisted.  The  force 
of  gravity  appears  to  be  aided  and  modified  by  the  support  and  traction 
of  the  muscular  attachments.  The  *^  green-stick  *'  fracture  previously 
spoken  of  is  not  uncommon  in  these  bones,  and  in  rare  instances  complete 
fractures  have  been  met  with.  In  severe  cases  thickening  of  the 
ends  of  the  metatarsal  bones  and  phalanges  has  occasionally  been 
observed. 

The  Bones  of  the  lower  limbs, — In  these  the  earliest  and  most  char- 
acteristic change,  often  indeed  the  only  one  to  be  found  in  minor 
examples  of  the  disease,  is  enlargement  of  the  lower  end  of  the  tibia  from 
thickening  of  the  epiphysis  and  its  junction  with  the  shaft.  In  the  more 
pronounced  cases  the  upper  end  of  the  same  bone,  and  both  extremities 
of  the  fibula  and  of  the  femur,  are  similarly  a^'ected  in  varying  degrees. 

When  the  child  begins  to  crawl  or  walk  about  the  results  of  weight 
pressure  begin  to  appear,  as  in  the  case  of  the  arms ;  and  the  long  bonea 
become  bowed.     At  first  the  tibia  alone  grows  a  little  concave  on  ita 
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inward  aspect ;  this  increases  if  the  child  is  allowed  to  go  on  walking 
and  standing,  and  the  femur  becomes  1  sowed  in  like  manner.  In  some  of 
the  more  extreme  cases  the  tibia  undergoes  a  forward  curve  just  above 
the  ankle,  and  the  femur  is  arched  forwanl  in  similar  fashion.  This  ia 
probably  the  result  of  pressure  on  the  femur  upwards  and  on  the  feet 
backwards  as  the  child  ia  carried  in  the  anus. 

Such  are  the  general  features  of  the  bone  affection  and  deformities  in 
rickets. 

Some  of  these  abnormal  conditions  disappear  mth  time  and  growth.  In 
adult  life  the  beads  on  the  ribs  are  no  longer  recognisabiei  the  enlargements 
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Flo.  IfX — Vfirtleil  ■Mtkm  tfarongh  the  ii[tp«f  half  of  th^  humenui  of  1  cKtld  ag«d  one  fmt.  Nttaml  liie. 
Tb«  rectAngulATAreft  Bt  1  contwjx^ndi.  to  tli«!  HACtlun,  ]f«n  of  which,  drawn  under  ths  microscope. 
Is  thown  in  Fig.  11.  Tbe  cjirtjlii^  i\t  the  upper  i>pl|ihyfti!i  conbokrus  iBnlaj^ged  blopd  tpacM,  aod  mt  3 
ft  nuEober  of  tbew  are  closely  pftckrxl  U>j<«th(>r,  showing  the  cumin  on  cement  of  a  ceutrfs  of  oui5c4' 
lion.  The  d*rlt  band  at  3  represents  tlie  eplijliy.^al  cartilafv  tnueh  bnr«der  than  Donnal,  and  pro- 
Tid<Mi  with irregQlar  proc««i(»8  on  its  under  aurfAie.  At  4  la  the  advancing  plane  of  ossification  i 
ibia  alao  is  broad«r  ttaaD  ia  the  Qormal  litate,  lu  which  cbu  lay«rji  S  and  4  are  not,  as  here,,  separated 
by  a  deep  layer  of  soft  tiaaue,  but  are  closely  interlocked,  and  \Ai^Xh^t  eonailttite  a  plane  of  tiaaoa 
of  DO  more  Uaan  i^th  of  an  inch  in  «I«pth.  Tha  nomber  b  IndlcaieA  the  perioateuiri  and  soft  poroaa 
bone  formed  from  it  after  the  r»oDjm«nc«iD«iit  of  the  rickets.  The  number  fl  potnta  to  the  perlocteal 
bone  formed  before  the  coin  men  eemtiint  of  the  dUeaM.  (From  an  original  drawing  by  Mr.  Jaekaoa 
Qarka.) 

oi  the  ends  of  the  long  bones  undergo  more  or  less  complete  involution, 
and  the  defomiity  of  the  chest  tends  gradually  to  become  corrected  ;  but 
an  antero-lateral  depression  below  the  nipples  persists  to  adult  life  in 
some  cases. 

The  ciir%'atures  of  the  spine  and  of  the  long  bones  slowly  straighten^ 
and,  if  moderate,  disappear  iiltogether  \  although  in  more  pronounced 
ca9C6  they  remain  during  life.  The  contraction  of  the  pehns,  however, 
when  extreme,  remains  ;  and  it  forms  not  infrequently  a  serious  source  of 
difficulty  and  danger  in  parturient  women.  The  bossing  of  the  skull  is 
toned  down,  although  when  the  hyperostoses  are  large  they  remain  in  a 
modified  form,  and  are  prominent  during  life  ;  the  square^  projecting  fore- 


1 


head  and  thickened  margins  of  the  sutures  also  continue  as  permanent 
indications  of  the  extinct  fault  of  structural  growth  whirh  gave  rise  to 
them.  When  the  rickety  condition  is  severe,  growth  ia  defective  and  the 
stature  short. 

Htstologfleal  changes.- — The  morbid  changes  in  the  more  intimate 
structure  of  the  bones  consist  essentially  of  modifications  of  the  normal 
process  of  ossification  j  in  excessive  formation  of  cartilage  and  of  the 
proliferating  layer  of  the  periosteum,  in  retardation  of  the  development 
of  bony  tissue  in  these^  and  in  perversion  of  the  process.  Bono  ia  formed 
irregularly  instead  of  by  orderly  advance  of  the  ossifying  column,  and  it 
is  imperfectly  calcified. 

With  this  perversion  of  the  formative  process  there  goes  also  an 
absorption  of  bone  alieady  formed.  In  the  long  Iwnes  these  abnormal 
conditions  are  exemplified  by  the  greatly  increased  vascularity  of  the 
cartilage— vessels  invade  the  cartilage  from  the  periosteum,  and  in  severe 
cases  enlarge  so  greatly  that  they  look  like  ha;morrhages  or  blood -spices ; 
and  also  by  the  excessive  development  of  the  proliferating  zone  of  active 
growing  cartilage  cells  at  the  epiphyseal  end.  The  cells  are  increased  in 
number  and  crowded  together;  sometimes  they  actually  replace  the 
matrix.  There  is  also  abnormal  shallowness  of  the  cohimnar  zone^  where 
the  cartilage  cells  are  being  arranged  into  colunms  preparatory  to  their 
evolution  into  the  medullary  spaces  of  the  forming  bone.  Further,  these 
spaces  are  themselves  irregidar  in  level ;  and  some  advance  obli^piely  in 
the  shaft,  thus  impinging  upon  and  destroying  adjacent  cohimns.  In 
extreme  cases  this  latter  zone  may  be  quite  wanting,  and  spongy  bone 
approaches  the  columnar  zone  of  cartibige. 

The  bone  formation  takes  place  not  only  round  the  spaces  but  aliove 
and  below  them  also,  and  small  areas  of  bone  may  even  be  found  in  the 
unchanged  cartilage.  The  medullary  portion  of  the  shaft  is  more  vascular 
than  normal,  the  interspaces  larger. 

The  formed  b^une  it?^lf  undergoes  changes  ;  the  vessels  enlarge  and 
ne%v  ones  form,  which  press  upon  the  septa  between  the  medullary  spaces 
and  cause  their  partial  absorption,  so  that  the  spaces  open  into  each 
other.  Thus  the  strength  of  the  bone  is  impaired,  and  the  sligtit  fractures 
occur  which  I  have  already  described.  As  the  septa  of  the  formed  Ijone 
are  eaten  away,  fresh  Ijono  is  formed  which  is  deficient  in  Hme.  This 
deficiency  is  due,  not  to  removal  of  that  material  as  at  first  snpiH>sed, 
but,  acconling  to  the  later  observations  of  Kassowitz,  to  defective  dejM jsit ; 
the  result  is  that  rickety  bone  contains  only  32  to  52  per  cent  of  lime  as 
compiired  w\th  the  63  to  65  per  cent  in  normal  hane.  As  the  active 
process  subsides,  vascularity  of  the  growing  ]iortion  lessens,  and  the 
spongy  bone  tissue  becomes  hardened  and  condensed  by  the  further 
formation  of  new  bone  rich  in  lime  salts.  The  junction  of  the  epiphysis 
with  the  shaft  is  sometimes  premature  and  the  bone  presumably  shortened. 

So  far  the  description  refers  to  intraHiartilaginoua  ossification;  but 
changes  from  the  normal  occur  also  in  the  other  fonn  of  bone  formation, 
namely,  in  that  from  the  periosteum. 


The  periostetim  strips  off  the  shaft  of  long  bones  more  easily,  and  is 
more  ▼ascolar  than  in  healtL 

The  out^r  fibrous  layer  is  thickened,  and  the  inner  proliferating  layer, 
in  which  the  l>one  straeture  is  developed,  is  the  seat  of  active  hyperplasia : 
the  amount  of  the  subperiosteal  bone  varies  from  the  normal  tx)  as  many 
as  five  or  six  layers,  and  it  vjiries  likewise  in  density  and  in  the  degree  of 
calcification  from  spong}%  limele^s  tissue  to  normal  osseous  structure.  The 
periosteal  formation,  which  is  the  sole  form  which  obtains  in  the  flat 
booes,  shows  excessive  hyperplasia  of  the  proliferating  layer  and  imperfect 
oesification  of  like  character.  This  hyperplasia  is  f:;;enerally  regarded  as 
the  result  of  an  inflammatory  process,  a  view  which  is  supported  by  the 
fact  that  with  the  subsidence  of  the  active  rhachitic  state  mora  or  less 
induration  of  bone — ^sclerosis — follows. 

The  lAgamenU, — These  sufl^er  seriously  in  their  nutrition  ;  although  the 
exact  nature  of  the  histological  changes  have  not  been  investigated,  they 
are  obviously  enfeebled,  anil,  like  the  bonc^,  yield  under  traction  and 
pressure.  Thus  the  ligamentous  structures  which  bind  together  the  bones 
of  the  feet  give  way  as  the  rickety  child  1:>egins  to  bear  its  weight  upon 
them,  and  flat  foot  results.  In  like  manner  the  ankles  relax  under  the 
pressure  and  the  feet  splay  out  sideways  ;  the  knee  ligaments  give  way, 
and  knock-knee  results  ;  the  supporting  ligaments  of  the  vertebral  column 
yield,  it  becomes  convex  or  curves  laterally ;  and  thus  throughout  all 
joints  this  laxness  and  feebleness  of  the  binding  ligaments  and  tendons 
prevail  and  alter  shape  and  symmetry. 

Mmde.^. — The  muscles  are  also  profoundly  affected.  This  is  shown 
by  their  feebleness,  which,  as  has  1)een  stated,  is  in  some  instances 
80  great  that  the  child  may  be  unable  to  stand  or  walk,  keep  the 
trunk  erect,  or  in  extreme  cases  to  move  in  bed,  or  even  to  raise  the 
head.  If  the  structure  of  the  muscles  be  examined  they  are  seen  to 
be  flabby  and  wasted,  and  under  the  microscope  the  striation  is  bliured 
and  indistinct.  A  complete  microscopical  and  chemical  investigation 
of  the  tissue  changes  is,  however,  still  wanting  to  the  morbid  anatomy 
of  rickets. 

The  .S'^t-n.— *The  skin  may  exhibit  nothing  abnormal  except  some  slight 
pallor;  but  in  severe  cases  the  ana:^mia  is  well  marked,  and  in  these  instances 
there  is  also  pigmentation.  The  subcutaneous  fat  is  frequently  increased; 
indeed  in  the  majority  of  cases  of  mild  rickets  the  child  is  as  plump  or 
more  plump  than  in  health.  In  a  minority  of  cases,  where  there  is  some 
general  failure  of  health  or  a  concomitant  cachexia  such  as  congenital 
syphilis,  the  fat  is  deficient,  the  child  puny  and  emaciated.  The  exist- 
ence of  excessive  sweating  would  seem  to  indicate  the  presence  of  some 
morbid  product  in  the  blocxl  which  acts  as  a  stimulant  on  the  glandular 
structures  of  the  skin  ;  or  perhaps  the  morbid  stimulation  of  gland  func- 
tion  may  act  through  the  nervous  supply,  and  be  a  consequence  of  that 
hyper  excitability  of  the  reflex  nen'ous  syBtf*m  which  is  so  conspicuous  a 
feature  of  the  disease,  and  is  exemplified  by  the  toudency  to  laryngismus, 
tetanv  and  convulsions. 


Mucous  membranes. — -Thesei  throughout  the  whole  respiratory  tract 
ftnd  the  whole  eirtent  of  the  alimentary  tract,  are  especially  prone  to 
catarrh  ;  so  that  laryngitis,  hronchitis,  gastritis,  and  enteritis  are  common 
complications.  There  is  marked  hyperplasia.  The  changes  in  the  minute 
stmctiire  of  the  mucous  lining,  which  are  at  the  root  of  this  abnormal 
tendency  to  catarrhal  inflammation,  have  not  been  made  out  All  that 
can  be  said  ia  that  it  is  due  to  that  vital  inst^ibility  and  deficient  resist- 
ing power  which  result  from  imperfect  nutrition. 

Jjmps, — Aa  a  result  of  the  falling  in  of  the  chest  wall  the  lungs  suffer 
mechanically.  As  previously  shown,  the  depression  is  brought  about 
partly  by  the  pressure  of  the  atmosphere  and  partly  by  the  traction  of  the 
diaphragm  upon  the  softened  bony  framework ;  and  this  is  most  efl*ective 
where  the  thoracic  wall  is  weakest,  namely,  at  the  junction  of  the  ribs 
with  the  cartilages,  and  where  the  wall  is  least  supported  by  the  viscera. 
Tracts  of  collap^^ed  lung  are  found  l>eneath  the  line  of  the  grooves  of 
depression,  especially  under  the  beads  ;  and  with  this  a  compensating 
emphysema  is  developed  o\'er  the  anterior  borders,  where  the  forward 
projection  of  the  sternum  removes  support  and  promotes  distension  of 
the  air  vesicles.  In  addition  to  this  collapse  from  direct  pressure,  there 
may  be  more  extensive  collapse  from  mucous  obstruction  when  bronchitis 
has  occurred.  When  cough  is  \nolent,  as  in  whooping-cough,  the  collapse 
may  be  so  great  as  to  endanger  life  :  and  not  infrequently,  indeed,  in 
that  affection  it  is  the  complication  which  determines  a  fatal  issue.  The 
general  catarrh  of  the  mucous  lining  of  the  bronchi  and  respiratory 
tract  in  many  cases  has  been  already  mentioned,  but  the  eicact  changes 
of  tissue  which  tliey  betray  have  still  to  be  determined. 

r^^  HearL — In  the  case  of  the  heart,  also,  whether  in  rickets  any 
definite  histological  changes  take  place  in  the  muscle  has  yet  to  be  ascer- 
tained ;  but  in  view  of  the  great  feebleness  of  circulation  which  attends 
the  rickety  state  there  can  be  no  doubt  that  this  organ  shares  in  the 
general  malnutrition.  The  t>o&ition  of  the  heart  in  the  chest  is  somewhat 
altered ;  by  the  falling  in  of  the  thoracic  wall  the  apex  is  pushed  a  little 
outwards  towards  the  left,  where,  as  it  comes  into  close  contact  with 
the  bead  in  the  rib,  a  white  patch  of  thickened  pericardium  is  formed  by 
attrition.  This  is  on  the  left  ventricle,  not  on  the  right,  as  is  the  friction 
patch  of  the  soldier. 

Tlie  Liver. — -In  the  majority  of  cases  the  liver  is  of  normal  size, 
although  its  margin  may  be  low  in  the  abdomen,  owing  to  depression  of 
the  diaphragm  by  the  contraction  of  the  thorax.  In  certain  instances, 
which,  however,  in  my  experience  are  comparatively  rare  exceptions,  the 
organ  is  distinctly  enlarged  and  harder  than  normal.  This  is  due  to  a 
diifuse  fibrosis^  with  slight  increase  of  cellular  elements  and  a  deficiency 
in  earthy  salts,  as  in  the  bones.  The  hyperplasia  is  probibly  due  to  the 
chronic  hyperremia  set  up  by  obstructed  circulation  through  the  lungs, 
the  result  of  contraction  of  the  thorax  combined  with  feelile  heart  |>ower, 
collapse  an^l  emfihysema,  which  retard  the  outflow  from  the  portal  system. 
Such  hyperplasia  is   readily  set   up   in   childhootl,  a   period   when   the 
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I  formative  process  is  active.  I  have  seen  such  fibrosia  in  marked  degree 
in  a  child  as  the  result  ol  chronic  bronchitis  and  emphysema.     Or  the 

I       hrperplaaia  mav  be  irritative  in  origin,  due  to  the  circulation  in  the  blood 

I  of  some  peccant  material,  such  as  has  lieen  held  to  be  the  active  cause  of 
hyi»erplasia  in  the  bones  and  of  the  hyjieractivity  of  the  sweat-glatids.  In 
certain  instances  the  hyperplasia  is  of  syphilitic  origin,  especially  when 

[       accompanied  by  great  enlargement  of  the  spleen. 

(  The  Sftlf^n  (in<i  Lt/mphatk  Ghtftds. — ^With  the  enlargement  of  the  liver 

I  there  is  commonly  also  enlargement  of  the  spleen,  due  to  a  corresponding 
fibrosis  with  increase  of  cell  elements  and  decrease  of  earthy  salts.  As  in 
the  c*ise  of  the  liver^  the  hyperplasia  depends  either  upon  the  mechanical 
hyparsemia  due  to  obstructed  pulmonary  circulation  and  feeble  cardiac 
power,  to  irritative  stimulation,  or  to  coiigerntal  syphilis.  In  cases  where 
the  eidargement  is  great,  sometimes  indeed  so  excessive  that  the  lower 
border  of  the  spleen  extends  below  the  umhilicusj  it  is  almost  certainly 
due  to  congenital  syphilis.  The  appearance  of  such  a  spleen  after  dea.th 
cannot  l>e  distinguished  from  that  of  the  orLcan  in  so-ealled  splenic 
cachexia,  the  origin  of  which  is  usually  syjihilitic,  sometimes  perhapa 
malarial  in  origin.  The  lymi>hatic  glands  in  these  cases  are  likewise 
increased  in  size,  indurated,  and  fibrous  from  like  interstitiuii  antl  cellidar 
change. 

Tke  Brain  arui  Spimrl  Cord.— The  increased  size  of  the  head  in  rickets 
is  suggestive  of  a  brain  larger  than  normal  ;  but  this  increase  of  size  is 
due  chiefly  to  thickening  of  the  cranial  bones,  Tliere  is  no  evidence  of 
increiised  skull  cafwicity  except  in  cases  of  6ei>aration  of  sutures  when 
hvdrf>cephalu3  is  ivresent.  The  actiul  condition  of  the  brain,  even  as  to 
size,  is  a  matter  of  uncertainty ;  and  of  the  histological  changes  we  know 
little. 

There  can  be  no  doubt  that  the  nervous  structures  share  in  the  general 
malnutrition;  but  whether  this  gives  rise  to  increase  of  bulk,  as  in  the 

'  growing  ends  of  bones,  or  t^o  diminution^  as  in  the  nuisclcs,  is  not  clear. 
Accorfling  to  some  observers  the  brain  is  smaller  than  nomial,  and  the 
extra  space  in  the  cranium  is  filh^d  by  effusion  of  fluid  into  the  ventricles ; 

,     according  to  others  there  is  enlargement,  due  to  increase  of  the  neuroglia 

'     — a  fibrosis  such  as  that  found  in  other  organs. 

I  Ths  Blood. — The  changes  in   the   blood   in   rickets   are   imperfectly 

known.  Aniemia  is  present,  and  as  a  rule  it  is  proportionate  to  the 
other  changes  characteristic  of  the  disease.  When,  however,  the  anaemia 
IB  extreme,  it  m  associated  with  enlargement  of  the  spleen,  and  is 
often  out  of  all  proportion  to  other  changes ;  the  red  corpuscles  are 
diminished  in  number,  their  shape  and  size  irregidar,  and  the  hiemo- 
globin  diminisheci  This  extreme  ana-mia,  coinciding  with  splenic 
enlargement,  is  ]*ruhably  the  result  of  the  special  cachexia  of  congenital 

^    syphilis ;  although  it  must  be  allowed  that  such  connection  cannot  be 

I    traced  in  all  cases, 

I  The  Urifw, — The  analysis  of  the  urine  has  yielded  veiy  diverse  results. 

I  The  great  excess  of  lime  salts  suited  to  exist  in  it  by  early  investigators 


k 


has  not  been  fmind  hy  the  kter,  and  it  would  appear  that  there  is  really 
no  important  ditl'ereneo  between  the  urine  of  rickety  and  healthy  children 
in  this  re8j>ect ;  nor  ciin  the  presence  of  that  lactic  arid  be  detected  which 
has  been  anticipated  in  accordance  with  a  theory  of  the  pathology  of  the 
disease  which  is  no  longer  tenable. 
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Forms  and  Varieties  of  Rickets,  and  Conditions  resembling  it 

FcBtal  rickets. — Although,  so  far  as  I  know,  no  mieroscopicul  record  of 
progressive  foetal  rickets  exists,  there  seems  to  be  no  doubt,  from  the 
observations  of  Guerin,  Tripier,  Lauro,  and  others,  that  in  certain  rare 
cases  rickets  begins  in  intra-uterine  life.  The  long  bones  are  bent, 
fracttirea  are  found,  and  there  is  incipient  beading  on  the  ribs  which 
on  microscopic  examination  exhibit  all  the  peculiar  characteristics 
of  rickety  bone ;  the  ossification  of  the  cranial  bones  is  also  delayed. 
There  are  other  cases  in  which  bone  changes,  such  as  softening  and  partial 
fractures  of  the  long  bones,  are  found  in  the  womb ;  but  the  microscope 
discloses  no  proliferating  cartilage,  no  imperfectly  calcified  spongy  bone, 
no  true  rickety  aberration  of  structure.  These  cases  have  been  traced  to 
congenital  syphilis. 

Scurvy  rickets.  So-called  acute  rickets. — ^Eickets  as  a  rule  pro- 
gresses slowly  and  insidiously ;  in  a  few  cases  it  begins  more  abruptly, 
but  the  disease  never  sets  in  sudderdy.  In  all  cases  in  which  this  com- 
paratively sudden  onset  has  been  alleged,  there  have  been  signs  of  bone 
changes  and  muscle  wefikness  of  longer  standing  which  had  attracted  little 
notice  until  the  proeess  became  more  active. 

There  are,  however,  certain  cases  which  have  been  called  acute 
rickets  from  the  rapid  supervention  of  such  acute  symptoms  as  extreme 
tenderness  of  limbs,  periosteal  swellings,  8]X>ngine8S  of  gums,  haemorrhages. 
The  periosteal  swellings  are  due  to  subperiosteal  haemorrhages,  and  the 
condition  has  been  shown  by  Dr.  Barlow  and  by  myself  to  be  in  reality 
one  of  sctirvy,  often,  no  doubt,  sup<jradded  to  rickets,  but  in  its  natiu-e 
distinct  This  affection,  infantile  sciu-vy,  will  be  fully  described  in  a 
separate  article. 

Syphilitic  rickets.— When  rickets  arises  in  conjunction  with  con- 
genital  syphilis  certain  modifications  follow.  The  child  is  as  small,  pimy, 
and  wastcil  as  when  rickels  concurs  with  general  starvation ;  and  it  will 
probably  have  the  depressed  nose  and  linear  scars  associated  with  con- 
genital syphilis.  Furtlier  distinctive  features  are  the  thinning  of  the 
fiat  bones,  or  craniotabcs  ;  and  projections  on  the  fronted  anil  occipital 
bones,  the  so-called  syphilitic  bosses  :  these  appear  to  be  especially  well 
marked  in  syphilitic  cases,  and,  although  met  with  in  other  inst^inces  in 
which  no  history  or  sign  of  syphilis  exists,  it  is  usually  in  minor  degrea 
Br.  Biirlow  and  Dr,  Lees  found  a  certain  history  of  syphilis  in  47  per  cent ; 
Dr.  Baxter,  in  75  pir  cent ;  in  some  cases  there  is  hjrpertrophic  fibrosis 
of  liver  and  spleen  and  IjTiiphatic  glands. 


toudU.  Achondroplasia.  Foetal  cpetlnism, — 
,  ti  ao^Oftllod  **  fcpttil "  rickeU,  characterised  chiefly  by 
•atlw«t»  wd  iteonMl  slitHrtness  of  the  lotjg  l>ortes  of  tbo  limbs,  have 
lik*WM  Hmh  fonad  to  kek  thetpecml  features  of  rhachttic  botte  change, 
TW  iMft  qI  prdKletmlinig  Cftrtilage  is  absent,  and  there  is  little  or  no 
tfilWMMur  mgttoai^tm&tkl  of  celJs,  ossification  taking  place,  io  fact,  almost 
««klkr^ir  from  pormleum ;  wbile  the  thickening  of  the  ends  of  the  ribs 
ii  WM  H  «ttrtilR«lOil8  over-growtht  as  in  the  true  rickety  head,  but  an 
.  riw^  rVom  the  peculiar  fusing  together  of  the  bones  forming  the 
«l  «kiul»  ikn  oondition  was  regarded  as  one  of  fo^t^il  cretinism  ;  but 

'  tUTWiigilium^  ©specially  by  Drs.  Symington  and  A.  Thomson,  apjiear 

it  probable  that  the  condition  is  distinct  both  from  rickets 

CTilaiiisiii,  of  which  the  chief    fe^itures  are  arrested    or    defective 

ossifie&tion  in  intra-uterint?  life — chondrodyslrophia  foetalis. 

boniA  developed  from  membrane  and  those  developed  from  cartilage 
fan*  in  intra*utorine  life  are  noi-mal ;  !itit  those  which  are  ossified  from 
^Uttilug^  before  birth  are  dwarfed.  Thus,  while  the  flat  bones  of  the 
tkuU,  fermod  frtmi  membrane,  are  normally  grown— in  contrast  to  the 
•eiui  moinbmnotia  condition  in  rickets,  with  its  hypertrophic  bosses  and 
a!n>phie  emniotabea — the  bones  at  the  base  of  cartilaginous  clevelop- 
mont  art*  dwarfed  and  prematurely  imited.  The  ribs  and  pelvis  are 
alsto  defective,  and  all  the  long  bones  of  the  limbs  shortened  to  half 
their  usual  length.  The  remainder  of  the  cartilageformed  bones,  which 
ire  developed  chiefly  after  births  are  of  normal  size.  In  the  majority  of 
these  cAsos  the  fcetus  perishcB  in  the  womb  or  soon  after  birth  ;  a  few 
only  survive. 

Osteomalacia,— There  is  in  tnie  rickets  a  deposition  of  new  bone 
which  is  deficient  in  lime,  and  when  this  process  is  extreme^  as  in  certain 
c-ases  where  the  general  atrophy  nf  other  tissues  is  marked,  the  ttoHy  is 
wiste<l  and  bones  small  :  this  condition  has  been  called  '*  rickety  osteo- 
malacia." 

A  case  of  the  kind  has,  however,  been  described  by  Dr.  Barlow,  in 
which  other  marks  of  rickets  such  as  rib  beads,  grooves^  and  cartilage 
proliferation  were  entirely  wanting,  an<l  the  morbid  condition  seems  to  be 
analogous  to  the  osteomalacia  of  adults.  [See  art.  *' Osteomalacia," 
p.  147.] 

Late  rickets,— Rickets  is  a  disease  of  the  first  two  years  of  life,  and 
in  the  majority  of  crises  it  makes  its  appearance  before  the  end  of  the  first 
vear ;  in  some  instances,  however,  the  disease  does  not  set  in  until  lat-er. 
In  one  instance  I  had  uniJer  my  care  a  boy  of  ten^  in  whom  the  first 
manifestations  were  observed  at  tiie  age  of  nine.  The  signs  during  life— 
namely,  beading  of  the  ribs,  contraction  of  the  chest,  enlargement  of  the 
ends  of  the  long  bones  of  the  limbs — were  those  of  ordinary  rickets  ;  and 
post-mortem  examination  after  death  disclosed  changes  in  the  bones  corre- 
sponding to  those  of  genuine  rickets.  It  is  to  be  note*!,  however,  as  throw- 
ing some  doubt  upon  its  intrinsic  nature,  that  the  treatment  by  diet,  so 
effective  in  this  disease  a^  it  occurs  in  infancy,  failed  in  this  instance.     Sir 


W.  Jenner  has  recorded  iu stances  of  the  first  onset 
late  period,  namely,  at  the  ages  of  three  and  nine. 


the  disease  at 


Fto.  11— Ut*  Hcketa. 

B.  J.  L.,  Mwl  II  7^n.  {Cam  iiiiiier  Dr.  CheAille.  Hf>iipital  for  Sick  Chfldron,  Oreit  Onnond  Btnwt, 
IJ^fO-ai.)  Tliediwetti^  comtiiMufU  nt  0  ynamt  old.  The  bonca  »liowfrl  lypical  rickety  changet. 
PiMt'iDurtOEU,  fiti*  i\ithvlo^it^l  >'>%  Tran$,  1S»U     Pliot^jgrapUed  frum  life, 

^Etiology.— Kickets  is  the  result  of  imperfect  and  perverted  nutrition ; 
^i  far  piithologists  are  agi'eed  :  there  is,  however,  some  divergence  of 
opinion  as  to  the  exact  Ciiuses  of  this  defect.     Most  of  the  hypotheses  have 
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been  baseil  solt^ly  \ipon  a  coneidemtion  of  the  morbid  changes  met  with 
in  the  hones,  as  if  this  comprised  the  whole*  ptithology  of  the  disease.  To 
trace  the  nature  and  source  of  these  faidts  of  ossiiiciLtion  may  supply  the 
key  to  the  niiture  of  the  general  affection,  but  no  pathological  doctrine 
can  be  regarded  as  satisfactory  which  does  nut  also  explain  the  morbid 
conditions  of  muscle  and  tendon,  mucous  memlirane,  and  nervous  system ; 
these  conditions  are  concurrent  and  constant,  although  they  are  less 
obvious  ami  obtrusive  than  is  the  affection  of  the  skcletcm.  The  pro- 
duction of  a  rickety  condition  of  bone  by  the  application  of  Esmarch's 
bantlagOj  as  in  the  experiment  of  Kassowitz,  does  not  produce  the  changes 
in  tbo  other  tissues.  The  bones  are  certiiinly  soft  and  they  give  way  under 
pressure  ;  but  the  ligaments  are  also  soft  and  lax,  and  give  way  under 
pressure  bkewise  ;  the  muscles  are  atrophic  and  enfeebled  ;  the  mucous 
membranes  catarrhal;  the  reflex  nervous  system  hyperex citable  and 
unsUble, 

It  is  difficult  to  understand  how  the  bone  lesions  and  the  other  con- 
current tissue  changes  aui  stiind  to  each  other  in  the  relation  of  cause  and 
effect,  as  has  been  suggested ;  or  how  morbid  conditions,  regularly  asso- 
dated  with  the  bone  lesion  and  in  proportion  to  it,  can  be  regarded  as 
accidental.  The  explanation  of  the  earlier  and  greater  prominence  of  the 
bone  changes  lies  in  this,  that  the  bones^  being  in  the  most  active  stage 
of  their  growth,  exhibit  the  departure  from  the  normal  most  clearly  at  a 
time  when  the  coexisting  changes  in  other  organs  and  tissues  are  smaller 
and  less  visible. 

Many  are  the  causes  to  which  the  production  of  rickets  has  been 
attributed-  Faults  of  diet,  setting  up  gastro-tntestinal  catarrh,  impaired 
digestion,  vomiting  and  diarrhoea ;  want  of  light  and  fresh  air  j  deticiont 
clothing,  dirt,  and  general  bad  hygiene;  syphilis;  inherited  tendency^  have 
all  been  credited  with  more  or  less  reason  as  concerned  in  the  genesis  of 
the  disease. 

It  appears  certain  that,  as  a  nde,  several  factors  are  engaged,  and 
amongst  them  many  of  those  enumerated  above.  These  factors^  how- 
ever, are  not  all  in  action  in  every  instiince,  and  they  arc  not,  therefore, 
all  essential,  nor  equal  in  constancy  and  potency, 

Climiiif^  Smumi,  ami  LofalUy.— Although  rickets  seems  to  exist  in  all 
parts  of  the  world,  its  occurrence  is  clearly  influenced  by  climate,  and 
chiefly  in  respect  of  dryness,  sunlight,  and  warmth.  Thus  it  is  must 
common  in  the  temperate  zone,  especially  in  cold,  damp,  cloudy  regions 
such  as  England,  and  certain  portions  of  Germany,  Italy,  France^  and 
North  Americfi. 

It  diminishes  in  frequency  as  liigh  northern  latitudes  are  approached, 
and,  on  the  other  hand,  declines  towards  the  south  imtil  it  almost 
disappears  in  the  tropics.  In  Australia,  rickets  was  believed  practically 
not  to  exist ;  but  in  1891  it  was  shown  by  Mr,  Muskett  to  be  prevalent 
in  the  large  towns,  and  cases  have  been  met  with  even  in  the  bush.  The 
disease  appears  to  be  affected  by  season ;  crises  are  more  freqiient  and 
more  severe  during  the  dark,  cold  winter  months  when  the  children  live 
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largely  indoors,  and  lack  light,  fresh  air,  and  warmth:  that  is,  when  vitality 
is  lowest.  With  regard  to  locality  the  chief  point  nwide  ont  is,  that  the 
disease  is,  generally  speaking,  one  of  great  cities — of  London,  Manchester, 
Liverpool,  Glasgow,  Vienna,  New  Yoik ;  and  that  in  this  country  it  is 
eepecially  prevalent  in  the  towns  of  the  great  mannfjictunng  distncts  of 
Lancashire  and  Yorkshire,  the  Black  Conntry,  Scotland  i\x\A  Wales  \  in 
tliese  regions  of  smoke  and  darknesa  the  mothers  are  largely  workers 
en^kged  away  from  home,  and  their  children  are  chiefly  brought  up 
by  hand. 

Infi^ienc^^  of  Sex, — ^Statistics  as  to  the  relative  frequency  of  Kickets  in 
boys  and  girls  vary;  bnt  the  general  outcome  of  them  seema  to  be  that 
wtx  exerts  no  influence,  that  the  disease  is  distributed  evenly  between  the 

two  86X66. 

Inherited  Tevdennj, — No  satisfactory  evidence  has  been  produced  to 
show  that  rickets  is  ever  transmitted  from  the  pirents  to  the  children. 
Kickets  dies  out  with  childhood,  and  is  not  likely  to  be  handed  down  to 
the  offspring  of  mature  persons.  The  influence  of  heredity  is  probably 
limited  to  the  transmission  of  a  weakly  constitution,  or  to  some  factor  of 
imperfect  nutrition  of  the  fa?tus  in  the  womb.  That  heredity  is  not  an 
6asentia]  or  constant  factor  is  shown  by  the  fact  that  the  children  of 
perfectly  healthy  persons  become  rickety  ;  in  the  vast  majority  of  cases, 
indeed,  rickety  children  are  born  of  parents  who  do  not  exhibit  the  smallest 
trace  of  past  rickets. 

Congenital  Si/phiU3, — It  is  now  very  generally  agreed  that  rickets  is  not 
a  simple  expression  of  congenital  syphilis,  as  M.  Parrot  contended  ;  the 
evidence  to  the  contrary  is  conclusive.  In  the  majority  of  casei  these 
children  hear  about  them  none  of  the  well-established  signs  of  congenital 
syphilis :  the  eniplion,  the  sniifHes,  the  linear  scars,  the  pegged  t^eth,  the 
keratitis  are  wanting.  In  many  c^iaea,  moreover,  the  history  seems 
absolutely  beyond  suspicion  ;  and,  conversely,  many  child rt'u  who  suffer 
from  congenital  syphilis  are  not  lickety.  It  is  clear,  then,  that  syphilis  is 
not  a  constant,  invariable,  essential  factor.  Congenital  syj chilis  moiiifies 
rickets,  it  does  not  create  it.  The  ctises  in  which  it  does  play  a  [Hirt  have 
8i>ecial  features  of  their  own.  The  child  is  puny  and  wasted,  and  it  pre- 
sents some  of  the  distinctive  signs  of  syphilis  :  and  to  these  cases  especially 
belong  the  craniotabes  of  Elsasser  and  the  boss-like  projections  of  the 
frontal  and  occipital  bones  in  their  most  extreme  form  ;  although  they  are 
not  absolutely  limited  to  the  syphilitic  variety.  Possibly  the  enlargement 
of  lymphatic  glands,  liver,  and  spleen,  met  with  in  some  cases,  may  prove 
to  be  rather  a  syphilitic  than  a  rhachitic  change. 

B*td  hyifiene. — Defective  hygienic  conditions  are  largely  concerned  in 
the  production  of  rickets.  The  great  incidence  of  the  disease  upon  the 
population  of  large  cities  and  amongst  the  jxvorer  classes  there,  and  the 
fact  that  rickets  is  comparatively  rare  in  the  bright,  sunny  climates  of  the 
^H  south,  where  life  is  spent  largel}^  out  of  doors  in  fresh  air  and  sunshine, 
^^r  afford  suflicient  evidence  of  this.  The  want  of  sunlight  and  warmth 
I         appears  to  tell  especially  upon  children  of  southern  race  when  reared  in 


cold  and  uncongenial  cliinates.  The  children  of  Neapolitan  parents,  for 
xample,  brought  up  in  the  great  cities  of  America,  are  stated  by  Dr* 
"inow  of  Burtalo  to  siifier  from  ricketa  to  such  an  extent  that  even  those 
brouj^ht  up  at  the  breast  do  not  escape.  Foul  air,  want  of  light  and  sun- 
shine^ defective  cleanliness,  and  lowered  bodily  warmth  from  scanty 
clothing  favour  the  production  of  rickets  by  degrading  nutrition. 

Although,  however^  these  influences  of  defective  hygiene  are 
frequently  concerned  in  the  production  of  rickets  they  are  not  ccn- 
stantly  present^  and  are  not  therefore  invariable  or  essential  factors. 
Many  caaes  of  rickets  arise  in  patients  who  live  under  excellent 
sanitary  conditions,  so  far  as  air  and  light  and  cleanliness  and  warmlh  are 
concerned  ;  a  child  may  enjoy  these  in  perfection  and  yet  become  rickety : 
and  agiiin  a  child  may  not  become  rickety,  although  brought  up  under  the 
uio8t  unhejdthy  external  conditions.  These  external  conditions  of  de- 
fective hygiene  must  therefore  be  regarded  as  influential,  but  not 
esaontial ;  in  extreme  cases,  however,  they  are  generally  at  work. 

IHsord^rs  of  digedmi  appear  to  play  a  part  in  a  number  of  cases ;  at 
any  rate  symptoms  of  gas  tro  -  enteric  disorder  ^flatulence,  vomiting, 
diarrhoea,  and  offensive  stools — not  infrequently  precede  the  distinctive 
signs  of  rhachitic  change.  They  are  not,  however,  constant  accompani- 
ments ;  numbers  of  children  become  rickety  who  have  no  such  antece(ient 
gafltro-intestinal  disturbance,  and  numbers  who  do  sufler  from  it  do  not 
become  rickety.  Farther,  when  the  disturbance  is  extreme,  and  vomiting 
and  diarrhceii  are  severe  and  prolonged,  the  result  is  not  rickets,  but 
general  atrophy ;  and  examination  after  death  in  fatal  cases  shows  little 
or  no  evidence  of  the  characteristic  changes  in  the  bones. 

It  appciirs,  then,  that  digestive  distiu'bance  of  this  kind  is  only  effective 
when  it  is  not  extremely  prolonged  and  excessive,  and  when  it  coincides 
vdlh  pirticidar  faults  of  diet.  It  probably  act«  by  removal  of  cerUdn 
special  elements  which  are  the  least  quickly  and  rapidly  digested  and 
absorbed.  Digestive  disturbance  is  not,  therefore,  an  invariable  and 
«aential  factor  in  the  production  of  rickets. 

Faidis  of  diet. — The  vast  majority  of  cases  of  rickets  arise  in  connec- 
tion  with  errors  of  feeding.  The  fault  of  diet  is  not  only  the  most 
common  and  potent  cause,  but  sometimes  it  is  the  only  cause.  Kicketa 
is  produced  as  certainly  by  rhachitic  diet  as  is  scurvy  by  a  scorbutic  diet. 
This  is  seen  in  those  by  no  means  uncommon  cases  where  children  born 
healthy  and  of  healthy,  well-to-do  parents^  brought  up  under  perfect 
hygienic  conditions  so  far  as  air,  light,  cleanliness,  and  warmth  are  con- 
cerned, yet  become  rickety  when  brought  up  on  artificial  food.  The  only 
fault  we  can  discover  is  the  dietetic  faidt ;  and  such  caises  are  cured  by  a 
correction  of  the  diet,  without  any  other  change  of  hygienic  conditions  ; 
they  are  cured,  in  fact,  by  antirhachitic  diet  as  certainly  as  8cur>'y  is  cured 
by  antiscorbutic  diet. 

The  efl'ect  of  diet  was  shown  in  the  most  striking  manner  by  Mr. 
Bland  Sutton  in  the  case  of  rickety  animals  at  the  Zoological  Gardens  ; 
these  animals  got  rapidly  well  on  a  change  of  one  condition  only,  namely, 


of  food.  Directly  or  indirectly,  food  is  prolmbly  an  invarialilo  factor. 
The  fault,  moreover,  is  one  of  quality  rather  than  of  quantity,  A  child 
may  be  reduced  by  starvation  to  the  last  stage  of  atrophy,  and  yet  not  be 
rickety ;  and,  conversely,  it  may  be  over-fed,  fat  and  gross,  and  yet 
extremely  rickety.  There  is  a  special  fault  of  diet,  one  which  provinces  a 
special  defect  of  nutrition,  and  not  necessarily  general  mahmtrition.  In 
thia  respect  it  is  tii^t  to  he  noted  that>  in  this  country  at  any  rate, 
rickets  is  practically  unknovvti  amongst  sucklings.  The  only  instance, 
within  my  own  experience,  of  rickets  arising  in  a  child  while  at  the 
breftst  during  the  first  tan  months  of  life  was  one  in  which  the  niother 
became  pregnant  during  lactation ;  the  suckled  infant  liecame  rickety, 
the  foetus  unborn  escjiped  :  rickets,  then,  may  arise  if  the  mother's  milk  be 
insufficient,  or  otherwise  defective.  Stich  cases  are,  however,  imdoubtedly 
rare.  Even  with  congenital  syphilis  at  work  the  child  at  the  breast  does 
not  become  rickety.  If  breastfed  children  become  rickety  it  is  after 
weaning;  the  disease  occurs  almost  entirely  amongst  children  brought  up 
by  hand. 

The  exact  nature  of  the  diet  faiUt  which  lies  at  the  root  of  the  rickety 
condition  hiis  been  the  subject  of  many  hypotheses  and  much  controversy. 
Certain  broad  facts,  however,  have  been  established  with  regard  to  it, 
which  throw  great  light  upon  the  matter.  In  the  first  place,  children 
fed  almost  entirely  upon  farinaceous  preparations— ojitmeal,  corn  flour, 
bread,  patent  foods^  with  little  or  no  milk,  even  if  such  diet  prmlnce  no 
digestive  disturbance — certjiiidy  became  rickety.  Similarly  in  the  case  of 
animals,  Mr.  Bland  Sutton  observed  that  the  young  nwnkeys  at  the 
Zoological  Gardens  in  London,  if  depriNed  of  their  mother's  milk  and  fed 
entirely  upon  vegetable  fo^>d,  chiefly  fruits,  become  rickety.  Two  young 
bears  fed  exclusively  U[>on  rice,  biscuits,  and  raw  meat,  of  which  latter 
they  hardly  ate,  died  of  extreme  rickets.  It  is  not  a  diet  limited  to 
vegeUible  foi>d  only  which  is  associated  with  rickets.  The  artificial  pro- 
duction of  rickets  in  y<»nng  animals  by  Guerin,  who  substituted  tueat  for 
mother's  milk,  altlioiigh  impugned  by  the  later  experiment's  of  Tripier, 
has  been  remarkably  confirmed  by  experience  at  the  Zoological  Gardens. 
For  many  years  the  lion  M^h^lps  have  \men  weaned  e^irly^  and  put  upon  a 
diet  of  raw  flesh  only  ;  they  have  invariably  become  rickety  to  so  extreme 
a  degree  that  it  luis  been  found  impossilile  to  rear  them.  The  condition 
is  a  true  rhachitis  ;  there  is  the  same  feebleness  of  muscle^  the  simie 
debility,  laxnesa  of  sinew  and  bending  of  bones ;  and  the  identity  of  tke 
morbid  changes  has  been  fully  established. 

The  pfjteiicy  of  such  diet^  in  the  priHluction  of  rickets  has  led  to 
many  hypothetical  explanations  of  the  exact  natiu-e  of  the  defect  in  them  ; 
whether  this  be  negative  or  positive,  the  want  of  some  necessary  in- 
gredient, or  the  presence  of  some  noxious  ingredient  which  perverts 
nutrition,  especially  that  of  growing  bi>nes. 

The  explanation  which  at  first  suggested  itself  was  that  as  the  bones 
are  soft  and  deficient  in  mineral  miitter,  and  especially  in  lime  salts,  a 
want  of  lime  salts  in  foud  is  the  cause  of   the  deficiency  m  the  bones, 
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Chossat  and  Milne  Eci wards  produced  curvature  of  the  bones  in  animals 
by  privation  of  earthy  salts,  but  the  characteristic  features  of  rhachitic 
hone  were  found  by  Frieilleben  to  be  wanting  in  such  cases.  Others, 
tiowever,  as  Voit  and  R\ginsky,  claim  to  have  established  the  existence  of 
true  rickety  change  by  such  trealnieut. 

While  admitting  that  rickets  may  be  prodiiced  artificially  in  animals 
by  absolute  privation  of  lime,  yet  thsit  the  want  of  lime,  at  any  rate  in 
the  form  of  hydrate  or  carbonate,  is  not  in  itself  the  essential  cause  of 
rickets,  as  we  see  it  in  chiklren,  is  proved  by  conclusive  evitlence.  First 
there  is  the  fact  that  rickets  is  extremely  common  in  the  limestone 
districts  where  the  drinking-water  is  so  hea\nly  charged  with  lime  that 
the  children  must  necessarily  take  al  mndance  of  it ;  moreover,  numbers  of 
children  become  rickety  who  have  lime  water  regidarly  added  to  their 
footl.  Secondly,  there  is  the  fact,  according  to  l)r.  Luff's  analysis,  that 
foods  upon  which  children  are  especially  liable  to  become  rickety,  such 
as  the  farinactfous  footla  for  instance,  are  rich  in  lime  and  also  in 
phosphoric  acid;  and  cow's  milk  is  richer  in  these  than  is  huniun  milk. 
80  that  not  only  will  abundance  of  lime  salts  in  the  food  not  prevent  the 
development  of  rickets,  but  as  a  matter  of  fact  the  disease  is  usually 
associated  with  a  full  supply  of  these  materials. 

The  close  association  of  rickets  with  a  farinaceous  diet  suggested  the 
idea  that  lactic  acid  might  be  the  evi!  agent :  starch,  imperfectly  digested, 
ferments  and  lactic  acid  is  formed  in  excess,  which,  by  uniting  with  the  lime 
about  to  be  dej>osited  in  the  bones,  is  supposed  to  carry  it  off  in  soluble 
form  :  or,  according  to  another  view  of  its  action  put  forward  by  lleitzman, 
it  irritates  the  ossifying  tissue  and  stimulates  growth  when  the  material 
necessary  to  complete  the  stRicture  is  wanting*  Lactic  acid  is  said  to 
have  l>eon  found  in  the  tissues  of  rickety  animals  and  in  the  urine ;  and 
Heitzman  claims  by  its  administration  to  have  produced  the  condition 
directly.  This  formation  of  lactic  acid,how-ever,  has  nut  been  confirmed  ; 
and  the  hypothesis  is  rendered  improbable  by  the  fiict  that  rickets  arises  in 
children  in  whom  there  is  no  apparent  disorder  of  digestion  to  favour  lactic 
acid  fermentation,  who  digest  the  starch  or  maltose  thoroughly,  and 
even  wax  unduly  fat  upon  it.  Moreover,  according  to  repeated  observations 
of  ray  own,  the  rickety  state  disappears,  and  health  is  restorer  1  whilst  the 
farinaceous  diet  is  continued  luichanged  except  by  the  addition  to  it  of 
certtuu  nutritive  elements  in  which  it  is  deficient.  These  clinical  experi- 
ments show  conclusively  that  the  starch  cannot  of  itself  he  actively 
harmful.  Again,  rickets  arises  in  animals  fed  on  a  diet— such  as  lean 
meat  alone — w^hich  is  not  productive  of  lactic  acid  ;  and,  lastly,  if  lactic 
acid  dill  exist  in  the  blowl  it  would  be  at  once  neutralised  by  alkali  there. 
The  fault  in  diet  which  is  the  chief  factor  in  the  production  of  rickets  is 
clearly,  then,  neither  deficiency  of  lime  nor  an  excess  of  starch  nor  lactic 
acid  generated  fiom  it. 

An  examination  on  tbe  one  hand  of  the  foods  on  which  children  grow 
rickety,  and  on  the  other  of  the  additions  to  diet  by  which  the  condition 
is  cured,  throws   light  ui>on  this  point.     Certain  defects  appear  to  be 
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constant.  An  analysis  of  the  foods  on  which  rickets  is  most  frequently 
and  certainly  prod  need — such  as  the  various  farinaceous  foods,  domestic 
or  patent,  with  a  small  amount  of  milk,  skim  milk^  condensed  milk, 
artificial  foods  with  desicciited  milk,  and  the  like — shows  iovarial4y 
deficiency  in  two  of  the  chief  elements  so  plentiful  in  the  standard  food  of 
young  animals,  namely,  animal  fat  and  proteid.  The  only  exceptions 
to  this  conclusion  appear  to  be  the  cases  in  which  the  fooils  that 
do  contain  a  sufficient  quantity  of  these  elements — ^as  cows'  milk,  for 
example^ protluce  digestive  disturlmrice,  vomiting,  and  diarrho-a,  which 
disturbances  lead  to  the  loss  of  much  of  the  material  ingested.  In 
Buch  cases,  moreover,  the  elements  most  slowly  digested,  those,  that  is, 
most  slowly  brought  into  a  fit  stiito  for  absorption  —  namely,  the 
fat  and  caseine — would  be  moat  largely  drained  away.  Not  only  so,  but 
to  substitute  a  food  deficient  in  these  more  hardly  digested  fats  and  pro- 
teids,  which,  to  ease  the  digestive  difhculty,  is  almost  always  done,  is  to 
reach  the  same  pathological  result  by  a  different  route.  At  the  Zoological 
Gardens  the  food  on  wliich  young  bears  and  monkeys  become  rickety — 
namely,  biscuit,  rice,  and  fruits^is  markedly  deficient  in  proteid,  and 
fat  is  practically  absent  The  food  of  the  lion  cubs,  which  became 
rickety  on  a  diet  restricted  to  ra\^'  flesh,  was  almost  destitute  of  fat, 
and  was  poor  also  in  earthy  salts,  although  rich  in  proteid.  The  meat 
was  that  of  old  hitrses  almost  entirely  destitute  of  fat,  and  once  a  week 
lean  goat  s  flesh.  The  bones  were  found  to  be  proof  even  against  the 
teeth  of  the  adult  lions,  and  those  of  the  cubs  were  powerless  against 
them,  so  that  the  cul)s  got  from  them  neither  marrow,  fat,  nor  earthy 
phosphates.  In  this  case  the  diet  was  not  deficient  in  proteid,  but  in  fat 
and  earthy  phosphates.  The  history  of  these  lion  cubs  is  very  significant : 
with  the  exception  of  a  single  litter,  stickled  by  the  dam  ten  years  liefore, 
the  cubs  brought  up  on  horse-flesh  in  this  way  invariably  died  —  the 
cause  of  death  being,  as  invariably,  extreme  rickets.  More  than  twenty 
litters  had  been  lost  in  this  way.  The  feeding  of  the  last  litter  of  lion 
cubs  was  begun  in  the  usual  fashion.  The  dam  had  very  little  milk,  and 
At  the  end  of  two  weeks  the  cubs  were  weaned  entirely,  and  were  then  put 
on  horse-flesh  as  usual  They  quickly  became  rickety,  and  when  I  saw 
them  at  this  juncture  the  muscular  weakness,  a^  well  as  bono  deformity, 
were  extreme.  The  malady  advanced  i-apidly  and  one  cub  died.  Then, 
by  the  advice  of  Mr.  Bland  Sutton,  milk,  pounded  bones,  and  coddiver 
oil  wore  added  to  the  raw  meat,  which  was  continued  exactly  as  before ; 
they  were  kept  in  the  same  dens  with  the  same  amount  of  warmth  and 
light  and  air,  and,  with  the  single  exception  of  the  addition  to  the  diet, 
no  change  of  any  kind  was  made  in  the  regimen.  The  change  in 
nutrition  which  followed  was  immediate  and  remarkable ;  in  three 
months  all  signs  of  rickets  had  disappeared,  and  the  animals  grew  up 
Strong  and  healthy — a  unique  event  in  the  history  of  the  Society.  Thb 
experiment  seems  a  crucial  one,  and  decisive  as  to  the  part  played  by 
fat  and  bone  salts,  with  some  caseine  and  lactine,  in  the  production  and 
cure  of  rickets. 
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Tfcat  nc>«ts  fretquently  foUows  the   prolonged  food   vomiting   and 

liiiiiTiK-Mh  proToked  by  cows'  milk,  is  consistent  with  this  estimate  of  th 

~      of  fMctencjr  d  fat  and  proteid  in  its  production.     For  as  the  fat 

W  inndaified  or  sa|x>nified  before  it  can  be  absorbed,  and  as  th© 

ill  VHb^  manner  uiust  be  convt'rted  int<^  jjeptone,  these  elements 

W  dnined  off  rather  than  the  hictine  and  mits,  whicli  are  in  sohi- 

lio»  and  rHwiy  for  immediate  pas.mge  into  the  circulation.     The  result 

WOttM  W  a  great  privation  of  fat  and  proteid. 

Of  llie  tkree  dementis  of  food  the  imperfect  supply  of  which  is  found 
l»  bt  associated  with  rickets,  fat  is  prokU^ly  the  most  frcrjuently,  if  not 
invariably  deicienL  The  abumlanee  of  fat  in  milk,  of  the  whole  solids 
of  vbich  it  forms  one-fourth,  points  to  the  extreme  importance  of  it  in 
lll«  nutrition  of  growing  animals.  If  fat  be  removed  from  the  milk,  as 
in  "skim'*  milk,  rickets  follows.  The  curative  power  of  cmldiver  oil  is 
•irideDce  in  the  same  direction  ;  and  it  is  interesting  to  find  in  this  con- 
Mdion,  as  recorded  by  M.  Hemy,  that  in  Japan,  where  oils  of  fiishes 
MUir  largely  into  food,  and  children  are  kept  partly  at  the  breast  up  to 
if^  yoaFB  old,  rickets  appears  to  l>e  unknown.  Animal  fat  probably 
Wtrw  some  special  piirpose  in  the  nutrition  of  the  growing  structures  of 
a  young  organism.  It  is  found  in  all  cells,  it  ia  prolxibly  essential  to  all 
cell  life  and  growth,  and  it  is  further  evident  that  fat  formed  in  the  body 
out  of  the  carbohydrates  ainnot,  for  stnictui-al  purposes,  replace  the 
animal  fat  supplied  in  fowl  Phosphate  of  lime,  again,  is  essentia!  to 
I  aTary  tissue,  and  in  rickets  is  found  to  be  deficient  in  the  bones  and 
Tisoera.  Proteid,  again,  is  essential  to  the  vitality  of  protophism,  and 
indoed  to  the  activity  of  all  vitil  processes,  and  is  therefore  essential  to 
the  proper  use  of  the  other  element-s ;  but  if  it  be  in  excess  while  the 
other  elements  are  deficionti  it  may  actually  intensify  the  progress  of 
rickets  by  stinndatfng  the  processes  of  tissue  development  which,  in 
the  want  of  other  mateiisds,  cannot  be  duly  carried  out.  Therefore  a 
diet  deficient  in  the  element  of  animal  fat  and,  in  some  cases  also» 
deficient  in  proteid  and  cirthy  s«ilts — one  or  both — would  explain  not 
only  the  faidtiness  of  bone,  but  also  the  feebleness  of  muscle,  the  ansemia, 
the  catarrhal  tendency  of  the  mucous  membranes,  and  the  ner^^ous  irrita- 
'  bility.  All  tissues — not  bone  tissues  alone — are  ill-nourished  if  the  aljove 
,       structural  elements  are  deficient. 

The  general  pathology  of  rickets  may,  perhaps,  be  summed   up  as 

fidlows  :■■ — Rickets  is  a  dinoase  in  which  all  the  leading  strnetnres  of  the 

I       body  sufier  both  from  dt^fective  and  from  perverted  nutiition.     This  is 

mainly  the  result  of  faults  of  diet,  and  consists  in  a  deficiency  of  certain 

elements  in  food.     It  can  as  certainly,  though  more  slowly,  be  cure<i  by 

I       the  addition  of  such  elements  to  the  fcKxI  as  scurvy  can  be  cured  by  the 

I      addition  of  antiscorbutics,     ^fhe  chief  and  constant  defect  ajipears  to  l>e  an 

[      insufficient  flupply  of  animal  fat,  and  therewith  also,  in  cerbtin  eases,  a 

I      deficiency  of  earthy  sidts  in  the  form  of  phosjjhates;  at  the  same  time,  if 

I     animal  proteid  be  deficient  the  disease  is  intensified.    The  development  of 

I     the  disease  is  also  favoured,  and  it  is  aggravated  in  degree  by  e\dl  external 
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hygienic  conditions,  such  as  want  of  light,  warmth,  and  pure  ain  The 
disen^e  is  moflified  in  character  hy  tho  conciin^ent  existence  of  congenital 
syphilis  or  of  ecurv^y.  Lastly,  in  some  crises  when  the  fault  of  diet  is  not 
siitliciently  great  to  cause  it  unaided  and  alone,  the  appe^irance  of  the 
diseaBG  is  determined  bv  the  other  factors. 

The  increased  viisuuLinty  of  the  ossifying  cartilage,  and  the  excessive 
proliferation  of  cells  ohserveil  in  rickety  hone,  is  suggestive  of  a  subacute 
or  chronic  inflammatory  condition  ;  and  this  view  is  supported  by  the 
experiment  of  Kasaowitz,  who  produced  a  state  of  bone  corresponding  to 
that  of  rickets  by  inducing  hypeia-mia  in  the  limb  of  a  growing  animal 
by  mcaTis  of  repcatcnl  applications  of  an  E.sruarchs  bandage.  The 
increiised  fibrosis  and  cell  proliferation  observed  in  the  liver  and  spleen 
in  certjiin  case^  is  consistent  with  this  observjttioo,  although  it  is  to  be 
noted  that  these  changes  have  not  been  found  in  all  instiuices  or  in  other 
tissues  undoubtedly  atVected  by  the  rickety  conrlition.  The  agent  in 
human  rickets  has  been  referred  to  some  irritfint  derivative  of  food  circu- 
lating in  the  blood.  It  hits  been  shown  that  lactic  acid  derived  fiom 
carlxjhydrate  fofxl  cannot  be  regarded  as  the  peccant  matter  ;  but  it  may 
possibly  be  something  formed  from  altered  materials  present  in  excess, 
because  unused  in  the  disorganiseil  condition  uf  the  formative  process. 
The  profuse  sw^eatings  are  suggestive  of  a  like  cause  ;  while  on  the  other 
hand  the  alisence  of  pyrexia  seems  opposed  to  this  view^,  although  not 
conclusive  against  it.  It  is  possilile  that  the  abnormal  vascularity  and 
cell  proliferation  are  the  results  of  the  impetus  of  the  fonnative  process 
left  unsatisfied  in  its  normal  direction  for  want  of  materials  tor  the 
building  of  the  permanent  structure. 

Diagnosis* — ^There  is  -no  difficulty  in  recognising  the  existence  of 
ricketii  when  it  is  well  nuirked.  The  bone  changes  and  other  symptoms 
pre\iously  described  are  characteristic  and  unmistakable.  In  mild  cases 
of  the  disease,  however,  when  tho  signs  are  less  pronounced,  the  con- 
dition may  be  overlooked,  and  is,  jis  a  matter  of  fact,  constantly  over* 
looked  ;  such  cases  being  put  down  as  mere  weakness,  debility »  or  auft^raia. 
In  the86  less  pronounced  cases  there  may  be  nothing  beyond  l>eadiug  of 
tbe  ribs,  slight  enlargement  of  the  wrists,  squareness  of  forehead,  too 
widely  open  a  fontanelle,  backwardness  in  teething,  early  decay  of  teeth, 
head  sweats  at  night,  feebleness  of  nuiscle  or  laxity  of  joints,  and  perhaps 
laryngismus.  The  occurreuee  of  any  one  of  these  signs  should  excite 
suspicion,  and  should  le^id  to  a  minute  examination  of  other  points ;  a 
concurrence  of  several  of  them  wouki  establish  the  existence  of  the  dis- 
ease. It  must  he  rcmemberLd,  however,  that  rickets  may  at^ect  one 
part  of  the  body  in  pronounced  degree,  whUst  in  the  other  parts  the 
changes  may  be  relatively  slight. 

With  the  exception  of  this  mist^ike  of  regarding  a  case  of  shght 
rickets  as  a  mere  condition  of  simjilc  debility  and  ansemia,  the  meet 
common  enor,  perhaps,  is  that  of  raisUiking  the  severe  form  with  great 
muscular  debility  for  the  jKjmplegic  form  of  infantile  piralysis.  Rickets, 
however,  is  iiaually  distinguished  by  the  fact  that  although  the  child  may 
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bo  quite  unable  to  stand,  it  ia  able  to  use  its  legs  freely ;  and  although  in 
those  cases  where  there  is  scurvy  in  addition  t<>  the  rickets  the  limbs  are 
kept  motionless,  the  marked  tenderness,  the  dread  of  movement,  the 
spongy  gums^  the  periosteal  swelling  or  other  signs,  serve  to  reveal  the 
true  nature  of  the  apparent  paralysis. 

Progrnosjs. — With  reganl  to  the  rhachitic  state  itself  the  prognosia  ia 
favourable  if  the  pitiotit  be  placed  under  suitable  conditions.  The 
tendency  is  towards  recovery ;  the  chief  qucstii>n  is  the  degree  of  bony 
deformity  or  stunting  of  structtire  which  will  remain.  This  will  depend 
partly  upon  the  aeutenesi*  and  severity  of  the  atlection,  partly  upon  the 
stage  at  which  it  comes  under  treatment.  Rickets  is  not  a  fabil  disease 
in  itself,  yet  it  is  liable  to  aben'ations  and  complications  which  endanger 
life.  The  child  suffering  from  rickets  is  in  a  stjibe  of  constant  insecurity. 
Not  only  is  there  the  special  tendency  to  pulmonary  catarrh,  but  the 
danger  of  this  is  greatly  aggravated  by  the  soft  condition  of  the  bony 
framework  of  the  thorax,  which  prevents  full  inflation^  especially 
under  obstructive  difficulty  ;  while  the  deformity  of  the  chest  favours 
pulmonary  collapse.  Accordingly  all  dise^ises  of  which  bronchitis  is  a 
common  complication — such  as  measles  or  whooping-cough — become  far 
more  grave  if  the  child  be  rickety.  Similarly  the  tendency  to  catarrh  of 
the  intestine  adds  to  the  frequency  and  severity  of  attacks  of  diairhcea ; 
the  instability  of  the  reflex  nervous  system  gives  rise  to  laryngismus 
stridulus  and  con\ii!sions,  which  may  prove  fatal ;  while  the  supervention 
of  scurvy  or  splenic  amemia  mhh  much  to  the  gravity  of  the  condition 
an*l  to  the  uncertainty  of  tlie  prognosis. 

Treatment.— P/rr^w firm. -^Rickets  in  its  ordinary  form,  being  essen- 
tially a  diet  disease,  although  frequently  aggravated  or  intensified  by 
external  injurious  influences,  is  eminently  a  preventible  disease.  It 
cannot,  indeed,  be  stamped  out  until  jwverty  is  stamped  out;  rickety 
diet  is  cheajjer  and  less  troublesome  than  a  non-rickety  diet  In  great 
cities  especially,  where  the  disease  is  most  rife,  milk  is  dear  and  often 
largely  deprived  of  cream,  while  the  other  factors  of  defective  health 
conditions  prevail  there  likewise.  The  disease  can,  however,  be  abso- 
lutely prevented  in  most  ciises,  and  the  fact  that  it  is  abundantly  found 
araongat  the  children  of  well-to-do  people,  although  it  is  less  common 
and  less  severe  in  this  class  than  amongst  the  poor,  is  a  grave  reflection 
upon  those  rcspcjnsiblc  for  their  nurture,  Kickets,  as  I  have  shown,  has 
its  origin  almost  invariably  in  certain  errors  in  bringing  up  by  hand — 
either  (i.)  in  the  use  of  artificial  hyuch  which  are  deficient  in  the  most 
important  elements  of  stnictnral  growth,  or  (ii.)  in  the  administralion  of 
foods  which,  although  they  contain  the  essential  elements  in  sufficient 
quantity,  contain  some  of  them  in  a  form  not  easily  digcsteti.  In  cows' 
milk,  for  example^  all  the  essential  elements  are  present,  but  the  caseine 
is  liable  to  set  up  gttstT'o-intestinal  disorder  with  vomiting  and  diarrhre-a  ; 
thus  the  elements  in  question,  although  present  in  ample  quantity  in  the 
food,  are  drained  away  undigt^sted  an*!  unused.  In  the  majority  of 
instances  the  two  faults  are  combined :  in  order  to  avoid  the  recurrence 
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of  the  disturbance  which  the  latter  excited,  a  diet  deficient  in  the 
necetsary  elements  is  substitut^^d  for  the  sufficiently  rich  but  indigestible 
one.  Thus  the  motind  stiite  initiated  by  the  first  error  is  accentuated 
and  increased  by  the  nicjins  t;iken  to  repair  it.  The  great  point  in 
the  prevention  of  rickets,  especially  if  the  child  has  to  bo  we4ined  soon 
after  birth,  is  to  take  the  utmost  care  not  only  to  give  a  food  which  is 
properly  nutritive,  but  one  which  will  not  by  its  indigestibility  set  up 
gastrointestinal  trouble.  It  must  contain  animal  fat,  proteid,  carbo- 
hydrates, and  salts  in  the  proportions  which  obtain  in  human  milk— that 
i  is  (roughly)  !2i,  2i,  6,  '54  per  cent  respectively — in  easily  digestible  form. 

I  The  proportion  in  which  these  elements  exist  in  any  given  food  can  he 

I  easily  estimated  by  consulting  the   tables  of  analyses  which  show  the 

I  various  constituents.     The  s^ifest  method  is  to  transfer  the  infant  to  a 

gr>od  wet  nurse  ;  but  this  is  an  exjicdient  open  oidy  to  the  wealthy,  and, 
even  if  expense  be  not  a  bar^  it  is  not  always  easy  to  secure  a  sjitisfuctnry 
I  foster-mother.     The  next  best  plan  is  to  feed  the  child  on  asses'  milk, 

I  which  closely  resembles  human  milk  in   compositioiL     This  should  be 

scalded  or  raised  to  the  iKuliug-point  as  soon  as  received  in  order  to 
[  prevent  contamination,  and  passed   through  fine  mnsHn  to  remove  ihe 

I  small  coagida  which  occasionally  form    oti  heating*      Here   Again,   how- 

ever, the  difficidty  of  expense  and  supply  is  often  prohibitive.     Failing 
the^e  measures,  a  mixture  of  boiletl  cows*  milk  and  barley  water  may  be 
tried,  beginning  with  1   part  of  milk  to  4  of  waiter,  and  increasing  the 
'  strength  as  the  stomach  can  l)ear  it.      If  boiled  cows'  milk,  simply  diluted 

I  thus,  produce  any  gastric  distuiKance,  fjancreatised  milk  diluted  with  an 

equal  quantity  of  water  shouhl  he  substituted.  After  a  time  the  degree 
of  predigestion  should  be  very  gradually  lessened^  by  reducing  both  the 
pancreatising  agent  and  the  length  of  time  allowed  for  the  process,  until 
eventually  it  is  discontinued  altogether.  This  end  shoidd  be  attained  in 
the  course  of  a  month  or  six  weeks  if  pnssilile.  If  the  pancreatised  milk 
be  t4X»  long  continued  the  ftinctiou  of  the  stomach  l>ecomes  seriously 
enfeebled,  nutrition  is  impaired,  and  a  store  of  digestive  troubles  laid 
up  for  the  future.  The  same  caution  hohls  good  with  regard  to  all  the 
pretiigested  foods,  ptiteiit  or  other,  as  well  as  to  iJeptonised  milk  ;  their 
continued  use  is  eventually  injurious. 

The  proportion  of  milk  to  water  may  he  increased  until,  ^>y  the  age 
of  six  months,  that  of  two  to  one  is  reached.  If  the  child  be  not  al>le  to 
digest  cows'  milk,  except  when  so  diluted  that  it  cannot  be  taken  in 
quantity  sufficient  to  supply  the  necessary  nourishment,  and  if  asses' 
milk  or  a  wet  nurse  be  not  availible,  raw  meat  juice  and  cream  may  l>e 
added  to  it  or  suhstitute^l  for  it.  In  cases  where  a  moderate  amount  of 
curd  can  be  digested,  the  so-called  humanised  milk,  made  by  removing  a 
portion  frf  the  curd  by  reruiet,  may  be  used.  It  should  be  freshly  made, 
and,  at  firj^t,  diluted  with  one-third  water.  It  ought  not  to  be  continued 
beyond  the  age  of  three  months,  since  after  that  age  a  larger  amount  of 
proteid  is  required,  and  the  child  is  liable  to  fail  in  nutrition  ;  cows' 
milk  and  water  should  then  be  gradually  substituted  by  admixture  with 


it  in  iucreasiiig  quantity.  It  is  important  to  ascertain  that  the  milk 
contains  a  f\ill  proportion  of  cream,  niiniely,  2^  to  4  per  cent. 

In  the  early  months  of  infancy  farinaeeons  fond  shonld  only  bo  given 
when  it  is  nece^sfiry  as  a  suyjplement  to  fresh  milk,  or  its  e<pijvalent  of 
fresh  animal  material  The  nudteil  forms  are  to  bo  preferred  since  they  add 
soluble  carbohydrate,  namely,  dextrine  ainl  Bitdtose,  as  well  as  the  soluble 
proteid  gluten.  Further,  no  artificial  food  of  any  kinti  shonld  l»e  regarded 
as  sufficient  in  itself  alone  ;  fresh  milk  should  be  added,  or  its  e<iuivaleiit 
of  fresh  animal  constituents. 

At  six  to  eight  months,  when  the  child  is  brought  up  by  hand,  a 
nialteti  farinaceous  food  may  form  a  regular  addition  to  the  milk  and 
wat^r ;  or  the  finest  entire  wheat  flour,  or  fine  oatmeal,  may  be  used  if 
they  are  thoroughly  boiled  and  the  coarser  particles  siniined  otf.  Tins 
should  be  gradually  changed  to  boiled  bre^wi  and  milk,  which  by  the 
time  the  child  is  twelve  months  old  should  form  the  staple  food.  At 
ten  or  twelve  mo!iths  the  diet  may  be  increased  by  the  addition  of  a  cu]> 
of  chicken  or  beef  tea,  with  a  scalded  rusk,  for  the  midday  meal ;  and 
the  luitritive  properties  of  the  meat  tea  may  be  further  improved  by 
boiling  in  it  some  simple  vegetables,  such  as  potato  and  carrot,  and 
Straining  them  out  before  use.  Between  twelve  and  eighteen  months  a 
little  bread  and  butter  may  be  given,  and  thr  yolk  of  a  lightly-boiled 
egg ;  the  mid-day  meal  may  be  athanecd  to  well-boiled  white  fish,  or  the 
soft  pulp  scraped  off  a  slice  of  underdone  mutton,  with  potato  thoroughly 
mashed  and  rubhed  throuf^h  a  sieve  and  mixed  with  gravy.  As  the  age 
of  two  years  is  approached — or  even  earlier — at  eighteen  months,  if  the 
child  is  robust — a  milk  pudding  or  custard  j)udding  or  a  well-baked 
apple  may  lie  given  at  dinner  in  addition ;  a  little  red-currant  jelly  with 
bread  and  butter,  or  a  sponge  cake,  makes  a  suitable  addition  to  milk  at 
tea-time. 

Correct  feeding  on  a  diet  of  this  kind — namely,  fresh  food  contain- 
ing all  the  essential  elements  in  due  proportion  in  a  form  which  a  child 
can  readily  digest,  so  that  it  produces  no  giistric  disturliance — is  the 
chief  point  in  the  prevention  of  rickets.  But  in  addition  tij  this  the 
other  ciinons  of  healthy  existence  must  be  observed  also.  Sunshine  and 
light,  so  far  as  they  may  be  obtainable  in  this  climate,  are  powerful 
agents  in  aiding  vital  processes,  and  are  of  immense  importance  together 
with  fresh  air,  large,  well-ventilated  sleeping- rooms,  and  warm  clothing 
to  l>ody  and  limbs.  These  essentials  tx>  full  vigour  of  growth  are  very 
imperfectly  secured  even  amongst  the  higher  class  of  people.  Nurseries 
are  frequently  overcrowded,  and  not  infrerjuently,  for  the  sjike  of  con- 
venience, the  poorest  rooms  are  assigned  for  the  purpose.  Arms,  legs, 
and  necks  are  left  bare,  and  light  linen  clothing  used  when  warm  woollen 
matenals  are  required. 

Curaiive  freatnmtL — As  in  the  case  of  prevention  so  in  the  cure  of 
rickets,  treatment  is  essentially  hygienic  and  chiefly  dietetic.  Drugs 
play  a  secomliUT  pirt.  As  a  rule  far  too  much  reliance  is  placed  upon 
Ihem,  and  children  are  drenched  with  codliver  oil,  iron,  **  chemical  food," 
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or  lime  water,  often  to  tbe  disturlmfrce  of  iligestion  and  the  impairment 
of  natural  appetite^  and  consequently  of  nutrition.  Such  remedies  are 
useful  and  have  their  place  ;  but  they  are  by  no  means  essential  or  of 
prime  imcportance  in  most  instances.  Drugs  are  in  reality  chietiy  useful 
in  the  treatment  of  complications. 

As  explained  in  speaking  of  prevention,  the  position  is  usually  aa 
follows :— The  child  has  onVinally  been  placed  upon  a  diet  which  has 
set  up  gastro-intestinal  catiirrh  from  the  irritation  of  imperfectly  digested 
fermenting  material,  such  as  the  massive  curd  clot  of  cows'  milk  ;  this 
leaves  behind  it  a  chronic  digestive  inability,  so  that  diluted  milk,  of 
sufficient  strength  to  supply  the  required  nutriment,  sets  up  flatulence, 
vomiting,  colic,  and  diarrhcea.  In  order  to  obviate  this  some  artificial 
food  has  been  given  in  place  of  it,  which  is  deficient  in  the  nutritive 
essentials ;  or  a  dozen  ditlerent  foods  have  V>een  tried  one  after  the 
other  in  blind  experiment,  with  the  result  of  perpetuRting  the  disorder 
and  incre^ising  malnutrition.  In  other  cases  a  food  of  imjierfect  nutritive 
quality,  deficient  in  fat  and  proteid,  baa  been  given  from  the  first ;  this 
may  agree  perfectly  perhaps  with  the  digestion,  but  be  eminently  pro- 
ductive of  the  rickety  condition  ;  that  is,  a  rhachitic  diet.  The  great  ol*ject 
is  so  to  amend  the  diet  that  it  shall  yield  proteid  and  fat  in  digestible  form 
up  to  the  full  standard. 

The  diet  to  be  adopted  must  be  on  the  lines  previously  laid  down 
for  the  prevention  of  the  disease.  It  may  chance,  however,  that  the 
child  is  unable  to  digest  the  nourishment  proper  for  its  age ;  as,  for 
exam  I  lie,  the  common  aliment  of  cows*  milk  and  water  of  strength 
sufficient  for  growth  and  nutrition.  In  this  case  the  deficiency  of  fat 
must  be  made  up  by  the  addition  of  cream ;  and  the  cream  should 
be  continuously  and  gradually  increased  from  a  few  drops  to  a  dessert- 
spoonful ill  each  bottle  if  required,  the  quantity  being  reguktod  accord- 
ing to  the  age  of  the  child,  its  power  of  digesting  it,  and  the  amount 
required  to  raise  the  food  to  the  full  standard  of  3  to  4  per  cent.  The 
proteid  is  best  increased  hy  the  addition  of  raw  meat  juice;  this  is  the 
most  easily  assimilated  of  all  prott^id  matter,  and  has  the  additional 
advantage  of  being  the  most  powerful  of  all  remedies  for  auferaia; 
probably  by  virtue  of  the  iron  of  the  fresh  hiemoglobin.  Eaw  meat  juice 
should  be  prejiared  by  soaking  finely  minced  beef  in  an  equal  (|uantity 
of  cold  water  fur  half  an  hour,  and  expressing  all  juice  through  fine 
muslin  by  twisting  it,  A  teaspoonful  of  this  should  be  added  to  the 
bottle  for  a  young  child  ;  but  as  it  does  not  keep  well,  and  must  be 
freshly  made  each  time,  it  may  be  given  once  a  day  in  the  larger 
quantity  of  a  dessertspoonful  up  to  two  tablespoonfuls  according  to  the 
age  and  requirements  of  the  individual  patient. 

In  the  case  of  the  poor,  cream,  or  even  gcxtd  milk  containing  a  due 
proportion  of  cream,  is  out  of  reach,  and  cwl-livcr  oil  may  have  to  he 
given  in  its  place.  With  older  children  hi  Itoiled  bacon,  or  the  liquid 
fat  of  l>roiled  bacon,  forms  a  most  digestible  and  satisfactory  substitute. 
If  the   child   is  wasted  as  well  as  flabby  and  bloodless,  some  form  of 
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malted  food,  preferably  one  made  from  entire  wheat  flour,  should  he 
added  to  tbo  milk.  In  tho  majority  of  cases  of  rickets,  even  if  the  diet 
be  Buch  as  to  comprise  tho  standard  elements  in  correct  proportion,  an 
increase  in  the  amount  of  assimilable  fat  and  proteid  in  the  shape  of 
cream  or  coddiver  oil  and  raw  meat  juice  will  greatly  quicken  the  rate  of 
recovery,  care  being  taken  not  to  overtax  the  chikra  digestive  powers. 

Finally^  in  eases  where  the  limbs  are  so  tender  as  to  give  rise  to 
a  suspicion  of  incipient  scurvy,  and  indeed  in  all  crises  where  there  is 
mitrked  feebleness  and  anaemia,  it  is  well  to  give  some  fresh  vegetable 
juices.  This  is  best  done  for  young  children  in  th«  way  pre\non8!y 
described  by  boihng  potato  and  carrots  in  their  meatj  teas,  or  broths,  and 
straining  them.  To  children  of  eighteen  months  or  more  these  vegetables 
themselves  may  be  given,  if  well  boiled  and  thoroughly  mashed. 

Drugs. — It  hiis  been  already  alfirmed  thai  drugs  play  a  secondary 
part  in  the  treatment  of  rickets.  Cod-liver  oil  is  useful  in  some  cases, 
especially  when  good  milk  and  cream  are  not  attainable,  or  not  well 
borne,  but  it  is  to  be  regarded  rather  as  a  food  than  as  a  drug ;  so  far  as 
remedial  fwwer  is  concerned  it  appears  to  possess  no  ail  vantage  over 
other  animal  fats,  such  as  those  of  cream  and  liacon* 

Cod-liver  oil  is  frequently  given  in  too  lari:e  doses,  bo  that  it  inter- 
feres wnth  iligcstion,  or  sets  tip  diarrhoea.  It  is  to  be  remerabercKl  that  a 
rickety  child  is  prone  to  gastro-intestinal  catarrh,  and  one  teaspcjonful  of 
oil  twice  a  day  in  addition  to  proper  diet  is  sufficient  for  a  child  two 
years  old.  The  oil  may  be  rendered  less  laxative  by  the  addition  of 
an  equal  qimntity  of  lime  water,  with  which  it  forms  an  emulsion.  If, 
however,  tho  cod-liver  oil  cause  midue  looseness  of  the  bowels,  it  does 
harm  rather  than  good,  and  shotdd  \m  discontintied.  The  tiitestinal  flux 
interferes  with  the  alisorption  of  nutriment,  and  drains  it  away.  Iron  is 
useful  for  the  relief  of  anaemia,  and  may  be  given  with  cc«Miver  oil  i:i 
the  form  of  steel  wine,  or  syrup  of  the  phosphate,  or  citrate,  although  these 
preparations  of  iron  are  less  effective  than  raw  meat  juice  as  a  mean> 
of  restoring  re<l  blfMxl  corpuscles  and  their  haemoglobin.  The  earthy 
phosphates  are  present  in  ample  quantity  in  milk,  and  in  the  farinaL-eous 
preparations  ma*le  from  wheutcu  flour  or  oat^  ;  and  tliey  are  probably 
most  easily  assimilated  when  administered  in  food.  In  some  cases  of 
more  extreme  disease,  or  where  food  is  taken  in  insufllcient  qujintity,  it 
may  be  well  to  give  lime  stdts  in  the  form  of  the  syrup  of  lactophosphata 
of  linu»,  or  of  the  so-called  chemical  food.  Experience  shows  that  lime 
water  is  quite  useless  in  this  respect,  and  that  the  salt  must  be  in  tho  form 
of  phosphate. 

In  some  instances  the  bitter  tonics,  such  as  quinine  and  bark,  are 
useful  for  the  purpose  of  giving  tone  and  appetite ;  liut  it  is  doubtful  if 
their  influence  for  good  compensates  the  tlmwbacks  which  attend  their 
a* Iminist ration  to  young  infants.  Iodide  of  iron,  so  frequently  given,  is, 
in  my  ex|H'rience,  of  no  service,  and,  indeed,  harmful  from  it«  de[ire8sant 
and  blow l-deteri orating  projK^tie.*? ;  when  given  to  children  fi>r  a  long 
time  in  fretpient  doses  it  has  been  observed  to  produce  purpura  and 
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great  debility ;  indeed  iodides  in  any  form  are  clearly  contra-indicated 
in  a  disease  of  degraded  nutrition  like  rickets. 

Phosphorus,  on  the  strength  of  its  reputed  power  in  consolidating 
now  formations  of  hone,  was  adopted  by  Kassowitz  as  a  remedy  for  rickets  ; 
and  it  bas  been  used  to  a  considerable  extent  l>y  continental  phyaiciani?,  with 
results  which  are  regartied  by  the  majority  of  them  as  highly  favourable. 

PhosphoniB  must  l>e  given  dissolved  in  olive  oil,  and  in  extremely 
small  doses,  beginning  with  y^-j  grain,  in  order  to  avoid  gastro-intes- 
tinal  catarrh,  since  it  acts  as  a  local  irritant  of  the  mucous  membrane. 
Of  the  value  of  this  tre4itment  I  have  had  no  experience.  The  results 
which  follow  correct  dietetic  treatment,  aided  where  possible  by  other 
hygieidc  conditions,  are  so  satisfactory  that  I  have  found  no  further 
measures  necessary.  In  certain  cases  of  extreme  severity,  perhaps,  this 
additional  agent,  although  directed  solely  to  the  relief  of  bone  defect, 
may  be  of  service  in  pushing  forward  repair  ;  it  is  in  such  cases,  how- 
ever, that  the  drug  is  constantly  prohibited  by  the  catarrhal  inflammatory 
condition  of  the  alimentary  ciinal  which  almost  invariably  coexists. 

Manage  is  of  great  service  in  the  treatment  of  rickets.  It  improves 
the  nutrition  of  tissue  by  increasing  the  flow  of  bloml  in  the  parts,  thus 
aiding  the  advent  of  fre^sh  nutritive  material ;  it  also  hastens  the  re- 
moval of  effete  products  by  quickening  the  circulation.  The  practice  of 
nuiaaage  ia  described  in  the  article  devoted  to  this  subject  [vol.  i,  p.  373]. 

In  cases  where  the  condition  borders  on  scurvy,  and  there  is  tender- 
ness of  the  limbs  from  persistent  engorgement,  massage  is  not  available. 

Bath  again  are  of  service  in  improving  the  circulation,  aiding 
nutrition,  and  giving  tone  to  the  nervous  system.  The  best  method, 
after  the  child  reaches  the  age  of  six  months,  is  to  allow  it  to  stand 
in  a  warm  bath  of  90'  to  98^,  and  to  apply  a  douche  of  colder  water  at  60' 
to  70^  freely  with  a  8]>orige  for  a  few  seconds.  For  children  of  ten  or 
twelve  months  sjiU  water  may  l)e  substituted  for  fresh  water.  The 
advantage  of  allowing  the  child  to  sit  or  stand  in  a  warm  bath  while 
douched  with  cooler  water  is  the  avoidiince  of  chill,  usually  ahown  by 
cold  bands  and  feet,  which  is  readily  produced  vn  rickety  children  ;  many 
weakly  infants  turn  bhic  in  a  bath  of  70"  or  80",  and  then  the  bath 
does  far  more  harm  than  good.  In  all  cases  the  bath  .should  be  followed 
by  steady  friction  before  the  fire,  until  surface  w^armth  and  circulation 
are  fully  restored. 

Clofhifjff. — As  the  temperature  of  the  bwJy  in  rickets,  when  no  com- 
plications are  present,  is  persistently  subnormal,  the  preservation  of  body 
heat  by  appropriate  clothinj:r  i^  ^^n  important  element  in  the  tresitment. 
Not  only  is  temperature  below  normal,  but  the  heart  muscle  is  feeble, 
arterial  tone  impdred,  fuid  the  general  circulation  depressed.  Thus  the 
child  suffers  from  coldness  of  the  extremities,  and  is  eavsily  afflicted  by 
surface  chill ;  the  cooling  process  is  further  favoured  by  the  evaporation 
of  the  profuse  perspiration,  whereby  congestion  of  internal  organs  is 
readily  produced.  The  condition  of  the  growing  bones  is  also  unfavour- 
ably influenced  by  coldness  i.(  the  limbs.     The  underclothing  should  be 
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of  sofb  woollen  tuMfcerial,  the  arms  and  neck  being  kept  covered  even 
indoors  bj  long  sleeves  and  highoecked  dresses,  and  the  legs  by  drawers 
or  k^ggings.  Tbe  only  njodifiwitioii  on  going  out  of  doors.,  or  for  change 
of  season,  should  be  in  the  matter  of  the  thickness,  not  in  the  nature  of 
the  material  A  oight-dre.^s  of  fine  flannel  is  advisable,  so  that  lighter 
bed-clothes  may  l>e  used,  and  the  chilling  avoided  which  is  apt  to 
result  when  the  child  throws  them  o^' 

Fresh  Air, — The  value  of  abundance  of  fresh  air  in  maintaining  the 
health  of  chiltlrcn  is  very  generally  acknowledged — but  practice  falls 
greatly  behind  principle  in  this  respect.  Delicate  ehihiren,  especially 
those  witli  a  tendency  to  catarrhs,  ami  rickety  children,  are  often  kept 
too  closi'ly  indoors,  and  the  temperature  oi  the  rooms  and  house  in 
which  they  live  h  kept  too  high.  The  chief  reason  wliy  the  child 
"  tsikes  cold  "  in  such  cases  is  the  change  from  the  warm  atmosphere  of 
the  room  to  the  colder  uir  outside  ;  the  skin  and  mncous  membrane 
being  morbidly  hypersensitive.  The  way  to  reniedy  this  insUibility  and 
increase  their  powers  of  resistance  to  the  refiex  disturbimces  of  cold  and 
damp  in  this  chill  climatr,  is  not  to  confine  the  child  to  warm  rooms  j  nor 
to  heat  halls  and  passages  with  hot-water  pipes  and  stoves,  but,  under 
ordinary  circumstances,  to  keep  down  the  temperature  of  the  nursery  to 
the  reasonable  standard  of  60^,  or  even  a  few  degrees  lower.  Delicate 
children  of  all  kinds,  and  rickety  children  amongst  them,  may  lie  taken 
out  of  doors  even  in  somewhat  severe  weather  for  very  short  periods, 
w^hich  may  be  repeated,  always  provided  that  gre^it  care  be  taken  to 
keep  tip  the  body  heat  by  warm  clothing,  shelter  from  the  wind,  and 
the  administration  of  a  little  food  before  going  out.  Another  point 
of  ecjual  or  even  greater  importance  in  the  treatment  of  ricketa  is  the 
ventilation  of  the  rrwmis,  and  especially  of  the  sleeping-rooms.  As 
mentioned  in  treating  of  prevention,  nurseries  are  frcrjuently  greatly 
overcrowded  and  badly  ventilated.  In  the  c^ise  of  a  rickety  child  the 
cubie  space  allowed  should  be  ample  or  even  excessive — 800  to  1000 
cubic  feet,  and  the  room  should  b^  warme*!  l>y  a  good  open  fire  or  fires, 
BO  as  to  assist  ventilation  by  a  free  out-draught,  and  not  by  stoves  or  hot 
pipes  in  any  form,  which  injurioui>ly  affect  the  quality  of  the  air.  No 
nursery  should  be  lighted  by  ga.%  not  merely  for  the  negative  reason  that 
it  consumes  oxygen  largely,  but  because  the  products  of  eomlmstion 
which  are  given  off"  are  positively  injurious.  Candles  and  lamps  burning 
pure  veget^ible  oil,  which  consume  less  air  a(jd  give  ofl'  little  except 
simple  carbonic  acid  and  water,  are  comi>aratively  hannless.  The  electric 
light,  which  consumes  no  air  and  gives  of!'  no  products  of  combustion,  is 
the  best  of  all  The  ventilation  of  the  nurseries  by  the  usual  means  of 
win<iow,  door,  and  chimney  should  be  aided  by  Tobifi  s  tubes.  Further, 
if  the  child  live  in  a  town,  or  in  a  jilace  in  the  country  which  is  damp 
and  cold,  or  much  shut  in  by  trees,  it  should  be  removed  to  a  fresh  open 
situation,  with  dry  soil  jind  bright  atmosphere  ]  and  near  the  sea  if 
possible.  It  is  flesirable  that  it  should  remain  away  from  home  until  the 
acuter  signs  of  the  malarly  have  entirely  disappeared* 
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tji^'md  Sunsliiae. — The  sun  is  the  source  of  all  energy,  and  its  rays 
are  essential  to  the  life  and  growth  of  the  higher  animal  and  vegetable 
organisms.  The  powerful  intluenfe  which  privation  of  light  and  of  the 
direct  rays  of  the  snn  has  upon  the  prodiution  of  rickets  is  evidenced, 
as  pre\nously  stated,  l:»y  the  greater  ])re valence  of  the  disease  in  the 
cloude<i  skie^  of  temperate  climHtes,  and  especially  by  the  presence  of 
its  severer  forms  in  the  added  darkness  of  great  cities.  The  in  tine  nee  of 
sualight  in  prevtjntion  is  shown  by  the  rarity  of  the  disease  in  the  sunny 
climates  of  the  south.  The  etfect  of  sunlight  is  probaljly  as  pot*snt  or 
more  potent  than  that  of  fresh  air.  Light,  and  especially  full  sunlight, 
is  as  important  to  the  cure  as  to  the  prevention  of  rickets,  and  the 
removal  of  a  child  thus  suifering  to  a  bright  and  sunny  climate  is  of 
great  value  in  hastening  its  recovery. 

The  treatment  of  deformiiies  comes  largely  into  the  province  of  the 
surgeon,  and  it  is  not  necessary  to  speak  of  it  here  at  any  length.  It 
may,  however,  l>e  pointed  out,  first,  that  c<ire  during  the  early  stage  does 
much  to  obviate  <lcformity ;  and,  secondly,  that  the  deformities  tend  to 
get  well.  If  the  bending  be  not  great  in  degree  many  bent  bones  gradu- 
ally become  straight  If  the  attack  be  severe  the  horizontal  posture 
should  be  maintained,  and  the  Ijack  and  limbs  be  duly  and  evenly  sup- 
ported and  kept  at  rest,  especially  if  the  parts  are  tender.  Partial 
fractures  and  acute  bending  should  be  treated  on  the  same  prin- 
ciple under  skilled  aurgieal  direction.  The  use  of  splints  during  the 
early  stage  is  of  little  value,  if  any,  for  the  purpose  of  straightening 
curvatures  or  lax  joints* ;  but  a  lor^g  splint  protruding  lieyond  the  foot  is 
of  ser^'ice  in  some  cases  to  prevent  walking.  If  there  be  no  tenderness 
of  bone,  massage  is  of  great  value  in  impro\4ng  the  nutrition  of  bone  as 
well  as  of  muscle  and  tendon,  and  in  lessening  the  ultimate  deformity, 

Treaim&jii  of  amrmrcnt  f/ist>r//e;r.s\ —^  Gastro- intestinal  disorders  are 
common,  and  are  of  importance  as  leading  to  malnutrition  in  two  ways  ; 
namely,  by  imperfect  digestion  and  absorption,  and  by  the  draining 
away  of  nutriment  by  means  of  vomiting  and  diarrhi^a. 

Here  again  the  main  point  in  treatment  is  a  careful  regulation  of 
diet  Iimbtlity  to  digest  the  caseirie  of  cows'  milk  is  the  most  frequent 
direct  cause  of  gastro-intestinal  disorder  in  young  infants.  The  cows' 
milk  must  be  stopped  at  once  and  human  milk,  or  asses'  railk^  substituted, 
if  possible  ;  or  the  milk  may  be  pancreatised  for  a  lime  and  diluted— the 
pancrciitisiition  being  gradually  I'educed  ;  or  cream  and  water  may  be 
given,  beginning  with  a  strerjgth  of  1  teaspoonful  U^  3  ounces,  and 
increiising  it  to  1  teas|>oonful  to  2  ounces.  Freshly-expressed  raw 
meat  juice  may  be  added  to  this  mixture  in  the  proportion  of  1  tea- 
spoonful  to  4  ounces  ;  or  chicken  te>a  or  mutton  tea  or  beef  tea  given 
independently  as  a  supplement  If  the  child  is  eight  to  twelve  mc^nths 
old,  some  farinaceous  preimration,  such  as  one  of  the  malted  fo^>ds  or 
bread  previously  well  scalded  with  boiling  water»  may  be  added  to  the 
milk  or  its  substitute.  The  dieting  should  indeed  be  conducted  upon 
the  general  plan  laid  down  beforehand  with  respect  to   the  prevention 
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and  cure  of  the  main  condition.  If  tbe  vomiting  and  diarrhcEa  are  severe, 
food  of  the  blandest  kind,  such  as  thin  bread,  jelly  food,  weak  chicken 
tea^  dikite  peptonised  milk,  or  scab  led  assfs'  milk,  should  be  given 
in  small  quantities  of  half  an  ounce  to  an  ounce  at  a  time,  at  inter v ids 
of  an  hour.  If  collapse  ho  present,  brandy ^  in  doses  of  5  to  20  drops 
iti  a  tea-  or  dessertsixionful  of  water,  should  be  given  every  four  hmirs, 
Valentine's  juice  in  doaes  of  10  to  20  drops  in  a  tiiblesp(x>nfid  of 
water  is  often  retained  when  other  foods  are  rejectedj  and  serves  to  tide 
over  a  crisis. 

If  the  st<.Hjls  contain  much  undigested  matter,  such  as  curdy  masses, 
and  are  slimy  an<l  oHensive,  medicinal  treatment  may  well  begin  with  a 
amall  dose  of  c^ist^r  oil — -dilute<l  with  an  erpial  quantity  of  olive  oil  in 
the  case  of  young  infants — to  clear  the  noxious  matter  away.  This 
should  be  followed  by  a  few  doses  of  gray  powder  guarded  by  Dover's 
powder ;  a  sixth  to  half  a  grain  of  each  may  he  given  evciy  four  hours  to 
a  child  six  numths  old.  If  the  bowels  so  e  at  all  loose,  so  that  three  or 
more  watt?ry  evacuations  are  pjissed  in  twenty-four  hours,  the  great 
point,  next  to  giving  fluid  diet  in  small  C|uantities,  is  to  gel  the  diarrhtea 
under  control  at  the  earliest  moment  by  full  doses  of  suhnitrato  of  bismuth 
— 10  grains  in  2  dnichms  of  water  may  be  given  every  four  hours  to  a 
child  sLx  months  old.  The  small  do^^es  of  2  or  3  grains  usually  prescribed 
are  quite  ineffectual ;  and  the  soluble  prepirations  of  the  drug  are 
equally  so.  The  bismuth  is  be.st  given  with  spirit  of  chloroform  (n\j. 
to  11^1].)  and  sj^rup  (iq^xv.  to  each  dose).  If  the  peristalsis  be  very 
active^  and  the  discharge  from  the  bowels  copious  and  frequent,  the 
addition  of  opium  is  essential  It  should  he  given  in  the  form  of 
nepenthe  or  liq.  opil  scdativus,  in  doses  of  a  quarter  to  half  a  drop 
for  a  chiki  six  months  ohi  Small  injections  of  starch,  with  or  without  a 
drop  of  tincture  of  opium,  are  useful  in  lessening  the  irritability  of  the 
rectum.  If  the  colon  be  specially  ini|>liwited,  as  shown  by  the  passage  of 
mucus  and  bhxKl,  simple  injections  of  warm  water  are  usefid  to  wash  out 
the  bowel  before  the  administration  of  the  starch  enema;  they  also  aid 
the  effect  of  the  bismuth. 

Pvlmormn/  disorders. — Brorirhitis,  BronrJtftjttwumimia,  Collapse, — ^The 
treatment  of  these  complications  should  proceed  on  the  ordinai-y  lines 
adopted  in  such  conditions.  It  is  well^  however,  to  call  attention  to,  and 
to  empha.sise  the  fact  that  all  depressing  remedies — such  as  antimony, 
aconite,  antipyrin,  and  the  so-cidled  antipyretics  generally — are  badly 
borne  by  rickety  children^  and  should  be  atnctly  avoided;  also  that  the 
cure  of  the  rickety  state  itself  by  correct  dieting  should  proceed  as  far 
as  practicable  step  by  step  with  that  of  the  immefhate  pulmonary  trouble, 
in  order  to  prevent  the  recurrence  of  such  disorders  in  the  future. 

XaTous  dmmkr.^ — lMri/ii(jhuniSy  C<fitnihiviL<^  iuid  Telantf — which  arise 
out  of  the  rickety  state  involve  a  cert^iin  risk  to  life.  In  these  cases 
remedial  measures  miist  be  carried  out  on  three  distinct  lines  concurrently. 

i.  To  remove  any  source  of  irritation  which  may  \y^  a  cause  of 
reflex  disturbance.      This  is  found  most  frequently  in  the  alimentary 
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can.il  in  the  form  of  undigested  food,  or  of  an  irritated  catarrhal  con- 
ition  of  the  mucoiis  membrane  with  consocntive  diarrhoea.  A  dose  of 
tor  oil,  followed  by  gray  and  Dover's  powder,  or  bismuth  and  opium 
previously  pre8cril>ed,  with  proper  dieting,  wiU  usually  cortect  the 
isturbance.  Another  common  source  of  reflex  irritation  of  the  cord, 
Wffieient  to  produce  convulsions  in  a  rickety  child,  is  thsit  of  teething; 
a  timely  use  of  the  gum  lancet,  now  too  little  as  formerly  it  was  too 
frequently  and  unreasuiiably  used,  will  often  arrest  a  threatened  attack. 

ii.  To  soothe  the  almormal  exciudiility  of  the  ceiitnd  nervous  system, 
and  keep  it  dulled  imtil  such  time  as  the  source  of  irritation  is  removed, 
and  the  stability  of  the  centres  established.  For  this  purpose  chloral 
Ls  more  power  thun  any  other  drug  ;  its  efficiency  appears  to  be 
creased  by  combination  with  the  bromide  of  potassium  or  amnioinum, 
he  use  of  sedatives  has  been  decried,  Imt  they  are  of  signal  service  in 
'enabling  the  patient  to  tide  over  the  period  of  most  active  danger.  To 
a  child  six  months  old  chloral  mtay  be  given  in  doses  of  half  a  gniin  to  a 
grain,  with  3  or  4  grains  of  bromide  of  fimmoniuJU,  every  four  hours, 
until  the  attacks  of  laryngismus,  the  carpopedal  contractions,  or  the  genera! 
invulsions  are  effectmvlly  controlled :  the  bromide  must  lie  diminished 
omitted  after  a  time  in  onler  to  avoid  exciting  the  well'knn\^Ti 
lustular  eruption  of  the  skin  ;  Imt  the  chloral  may  be  continued  as  long 
as  necessary,  if  care  be  taken  to  reduce  or  stop  it  if  undue  drowsiness 
appear. 

The  attacks  of  laryngismus  and  general  convulsions  are  usually  com- 
iletely  arrested  after  a  short  time  by  chloral  and  bromide,  if  given  in 
sufficient  doses  and  the  patient  be  brought  fully  under  their  influence. 
If  convulsions  are  so  severe  that  the  mixture  cannot  be  tiiken  by  the  mouth, 
the  same  drugs  may  be  given  by  rectum  in  larger  doses  as  an  enema ;  namely, 
2  to  3  grains  of  chloral  and  5  to  10  of  bromide  of  ammonium  (according 
to  age)  in  half  ari  ounce  of  water.  This  measure  is  even  more  effectual 
and  more  rapid  in  action  than  a^lministitition  by  the  mouth.  The  actual 
attack  of  laryngismus,  which  is  occasionally  fatal,  may  be  arrested  by 
dashing  cold  water  on  the  face. 

iiL  The  third  point  in  treatment  is,  as  before,  to  proceed  with  the 
cure  of  the  rickety  state  by  the  uppropriate  diet  and  regimen  Uid  down 
in  spejiking  of  the  general  treatment  of  the  disease  ;  thus  we  shall  remove 
the  fundamental  fault  which  lies  beneath  all  the  various  mamfestationa  of 
it  which  have  been  described. 

W.  B,  Chkadle. 
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iFlo.  K— Soetloii  at  lirer,  hlffh  power  (Hmrtrin     .  bj:  I).      1,  Au  ititratobuljur  vem  ;  2  and  8, 

Br&ni^be*  of  tb«  portAl  v«iii:  th«i  |>rirliil  cait^ii^  in  w)iii':h  th^jr  ]i«  aUow  a  inArk^rl  proLif^imtSoii  ul 
ih«  couo«etlv«  tUftoe  o«ll5.    The  UvcrHfella  ccnUJn  fKtHlru^  Lu  e^c«4a  of  the  iionuttL 


k  a.  8»fltlcrp  of  imiall  Iniratine  fnrlndlBff  thfl  mnrffin  n{  &  Payer's  luit^'h,  low  power  (H&rtnftckf  oa 
i,  oljj.  4).  1,  Lymph-nodule  the  cells  of  niiioh  are  aotnewhat  mwqIIi^ii,  ;  2,  A  villus  from  which  th« 
fipith«Hnin  Iim  bvonne  ileiiic\mL  Vtttt  villua  It  AWoUeri,  and,  llko  the  rest  of  tbo  muc^iNa,  i:onUliu 
tjo.  exocuive  fttuouut  o(  lyiupboiU  tissue. 
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Morbid  changes  in  the  viscera  in  a  case  of  extreme  rickets  and  tetany  in  a 
child  of  thirteen  months,  which  ended  fatally  from  repeated  convulsions  : — 

The  brain,  spinal  cord,  and  meningeSy  and  posterior  tibial  nerves  were  normal, 
as  were  the  lungs. 

The  heart  showed  slight  hypertrophy  of  the  right  ventricle. 

The  hronchicU  and  mesenteric  glands  were  twice  the  natural  size,  and  under 
the  microscope  showed  a  marked  general  hyperplasia. 

The  stomach  was  normal  both  to  the  naked  eye  and  on  microscopic  ex- 
amination. 

The  spleen  was  slightly  enlarged,  firmer  than  normal,  that  is,  in  a  condition 
resembling  "cyanotic  induration."  The  Malpighian  bodies  were  increased  in 
size,  and  the  cells  somewhat  larger  than  natural. 

The  kidneys  were  normal,  except  for  some  small  uric  acid  calcrU. 

The  liver  and  tht  small  intestine  showed  the  most  marked  hyperplasia.  The 
accompanying  figures,  reproduced  from  original  drawings  by  Mr.  Jackson  Clarke, 
represent  the  minute  changes  found  in  these  organs* 


OSTEOMALACIA,  OK  MOLLITIES  OSSrCM 


Hollitles  Ossium,  or  Osteomalacia,  is  a  di&ease  in  which  there  is  a 
gnwlual  softening  and  suhsequoiil  bending  of  the  bones,  and  in  which 
spontaneous  fi-acture^  are  very  liable  to  occur. 

Pathologry* — All  examination  of  the  affected  bones  shows  that  they 
are  much  lighter  than  natural,  and  so  soft  that  they  may  be  indented 
with  the  fingers  or  bent  by  the  hands.  They  are  readily  cut  with  a 
knife,  and  the  section  shows  that  the  medullary  canal  is  greatly  increfised 
in  diameter,  and  ha^  extended  into  the  epiphyse<il  encls.  In  advanced 
cases  the  compact  tissue  is  reduced  to  a  mere  shell.  Microscupicfil 
examination  repeals  an  absorption  of  the  lime  salts,  beginning  around 
the  Haversian  canals  and  the  cjiualiculi,  such  as  occui"s  when  bone  is 
placed  in  a  solution  of  hydrochlonc  acitl  ;  thus  while  the  lime  salts  are 
dissolved  the  animal  matrix  remains.  In  this  matrix  changes  ensue 
of  a  degenerative  nature,  which  end  in  a  complete  gelatiniform 
degeneration,  and  the  formation  of  a  jelly-Uka  mass.  In  this  process  of 
destruction  there  is  no  sign  of  inflammation ;  but  the  vessels,  tieprived  of 
this  normal  support,  very  frequently  permit  of  exudations  of  bloml,  and 
the  osteoclasts  are  much  increased  in  nimiher,  A  microscopical  examina- 
tion of  the  medulla  and  of  the  decalcified  bone  shows  many  lilood-cells 
in  various  stages  of  disintegration,  with  cells  of  various  shapes  and  sizes 
and  granules  of  oil,  fat,  and  gelatinous  matter. 

^tiologry. — No  definite  cause  for  mollities  ossium  can  be  assigned;  but 
it  has  been  stated  that  the  absorption  of  bone  is  due  to  an  excess  of  lactic 
acid  in  the  blood,  though  this  excess  has  not  bt^en  clearly  demonstrated. 
When  occurring  during  pregnancy  the  disease  ht*s  been  attril>uted  to  the 
demands  of  the  ftetus  for  bone  salts,  but  this  sui>position  does  not  apply 
to  the  crises  which  occur  independently  of  pregnancy.  It  may  be  stated 
that  in  many  cases  some  causes  of  nervous  or  mental  depression  appear 
to  have  been  present ;  but  how  such  antecedents  could  lead  to  or  bring 
about  the  changes  described  is  beyond  our  comprehension,  Mollities 
ossium  occurs  with  far  greater  frequency  in  women  than  in  men.  It 
usually  begins  between  the  ages  of  25  and  45,  ancl  its  onset  is  frequently 
associated  with  pregnancy.  More  rarely  it  begins  about  the  age  of 
puberty,  or  even  in  eh i  1*1  hood. 

Symptoms. — Before  any  definite  changes  are  noticed  in  the  bones  ao- 
callcil  "  rheumatic"  pains  usually  occur,  and  these  may  be  severe;  at  the 
same  time  the  general  condition  is  one  of  feebleness  or  debility.  The  UGxt 
change  to  be  noticed  is  a  sense  of  we>ctkness  and  insecurity  in  the  lower 
extremities,  so  that  the  patient  is  unwilling  to  walk  ^nthout  support,  and 
is  unable  to  walk  with  freedom  ;  the  gait  is  often  peculiar,  and  the  steps 
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are  short  and  unsteady.  After  this  it  mny  he  noticed  that  one  or  more 
of  the  hones  are  liecoming  ciii'ved,  so  that  the  sUitiii'e  of  the  patient  is 
dimiiiislied  ;  whilst  in  other  cases  nothing  so  definite  is  observed  until 
a  bone  is  fractured  by  some  tri^dal  accident,  or  until  partiuition  is 
impeded  by  deformity  of  the  pelvis. 

In  advancefl  cases  the  deformity  may  be  very  great,  and  it  may  affect 
the  whole  skeleton.  The  spine,  by  a  gre^tt  increase  of  its  iiorniHl  curves, 
assumes  somewhat  of  the  shape  of  the  letter  S.  The  ribs  are  fattened  or 
even  bent  inwards  on  the  lateral  aspects  of  the  chest,  whilst  near  to  the 
sternum  aoii  close  to  the  spine  they  are  protnided  or  fracture<l.  The 
sternum  is  usually  pushed  forwards,  and  is  often  fractured  at  the  junetiue 
of  its  sevend  portions.  The  pehis  is  most  seriously  affected,  so  that 
p^u-turition  may  become  impossible.  The  sacrum  is  pushed  downwards 
by  the  weight  of  the  body,  whilst  the  acetabula  are  pressed  inwards  by  the 
heatis  of  the  femurs  ;  thus  the  pehic  brim  assumes  a  trifoliate  form,  with 
the  pubic  symphysis  thrust  forward  like  a  beak.  The  hones  of  the 
extremities  are  bent  or  fractured  in  various  degrees,  and  the  whole  of  the 
limbs  may  l>e€ome  tjidte  ffaccid  and  useless.  The  urine  contains  an  excess 
of  lime  salts. 

The  viscera  are  not  aff'ected  except  as  a  direct  result  of  the  osseous 
lesions  ;  but,  in  consequence  of  the  latter,  pulmonary  congestion  and 
enfeebled  respinition  are  of  common  occurrence,  and  an  attack  of  bronchial 
catarrh  may  at  any  time  prove  rapidly  fatal.  It  should  be  remembered 
that  the  course  run  by  different  cases  varies  very  grejitly  in  rate,  and 
that  while  in  some  {mtienta  all  the  changes  enumerated  may  follow  each 
other  in  the  course  of  a  yeiir  or  a  little  more,  in  others  the  affection  is 
limiteci  to  the  pelvis  and  sacnmi,  and  apjjears  to  progress  only  during 
pregnancy  ;  either  remaining  stationary  at  other  times,  or  m^^king  hardly 
perceptible  progress.  Some  patients  thus  live  for  many  yeai^  after  the 
onset  of  the  disease,  and  do  not  become  bedridden  at  any  time. 

Tr«atment. — There  is  no  specific  treatment  for  mollities  ossinm,  but 
good  food  and  a  general  tonic  line  of  treatment  are  indiciitefh  Fractures 
in  the  early  stage  of  the  disease  generally  unite  with  proper  care,  although 
they  do  so  slowly. 

Anthony  A-  Bowlby. 
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OSTEITIS  DEFORMANS 

Osteitis  Deformans  was  first  described  by  Sir  James  Paget  in  the 
year  1877,  and  since  that  time  mimy  examples  of  the  disease  have  been 
recorded. 

It  may  be  defined  as  a  very  chronic  inflammation  of  bone  occurring  in 
people  pist  middle  age,  implicating  many  Ixmes,  and  accompanied  by  a 
peculiar  softening  and  bending  of  the  osseous  stnicture.  In  a  few  cases 
a  single  l>one  only  is  diseased. 

It  shoidd  be  noted  that  in  osteitis  deformans  there  is  no  implication 
of  the  general  health  and  no  affection  of  the  viscera.  The  onset  is  quite 
insidious,  and  it  is  not  until  some  definite  deformity  of  a  Hmb  or  a  con- 
siderable enlargement  of  the  head  attracts  attention  that  any  notice  is 
taken  of  the  liony  thickening. 

Pathology. — The  bones  affected  by  this  disease  become  gradually 
thickened  by  the  deposit  of  new  bone  from  the  periosteum,  and  by  the 
game  process  their  normal  outlines  are  slowly  obliterated.  By  the  exuda- 
tion of  inflammatory  products  \\ithin  the  bone  the  osseous  structure  is 
absorbed,  rarefied,  anti  softened  ;  the  spaces  thus  formed  are  filled  with 
inflammatory  exudation.  The  whole  hone  becomes  greatly  increiised  in 
Circumference,  and,  on  section,  is  seen  to  be  much  thickened.  In  some 
cases  the  medullary  canal  is  increased  in  size. 

In  con8e*|uence  of  the  softerdng  which  accompanies  the  inflammatory 
process  the  hones  Ix^conie  bent^  the  normal  curves  being  at  first  increased  ; 
and,  after  a  time,  fresh  curvatures  are  established. 

The  skull  is  incrojised  in  thickness,  the  foreheMi  becomes  large  and 
prominent,  and  the  face,  in  consequence,  appears  to  be  too  small  for  the 
craniiun  by  which  it  is  overshadowed.  The  clavicles  become  much  curved 
and  thickened.  The  thorax  falls  in  on  accomit  of  the  yielding  of  the 
softened  ribs,  and  the  alxiomen  becomes  prominent.  The  femurs  curve 
chiefly  outAvards,  and  the  tibias  forwarfls.  The  humerus  does  not  curve  so 
much  as  most  of  the  long  I  nines,  but  the  nidius  and  ulnacui^ve  Iwickwanls. 
In  consequence  of  the  liending  of  the  bones  of  the  lower  extremity  and 
of  the  general  posterior  curvature,  which  is  often  met  with  in  the  spifie, 
the  heiglit  of  the  patient  is  frequently  diminishefl  by  seveml  inches.  The 
walk  is  tottering,  and  the  support  of  a  stick  is  often  necessary.  The 
shoulders  fall  forward  over  the  che.nt,  and  the  head  proti'udes  in  a  very 
peculiar  mannerj  as  if  too  heavy  for  the  cervical  vertebne.  The  chin 
tends  to  rest  upon  the  stermmi,  and  in  order  to  look  tip,  the  patient 
thrusts  it  out  so  that  the  face  is  carried  on  a  plane  which  is  considerably 
anterior  to  that  of  the  body.  The  course  of  the  disease  is  slow,  and 
usually  extends  over  many  years.  A  faUd  termination  may  resxdt  from 
the  difficulty  of  respiration  eiuised  by  the  softened  thoracic  walb 

Indefinite  lesions  have  been  found  post-mortem  in  the  spinal  cord  (1). 
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Symptoms  and  diagnosis. — Beyond  tlio  cicformity  already  described 
and  some  aching  jxiiiis  in  the  rxtreinities  there  are  no  noteworthy 
syinptomH,      The  diagnosis  from  acronit>galy  is  given  under  that  diseiise. 

Treatment — No  treatment  is  known  to  produce  any  healing  elfect  on 
the  softening  and  bending  of  the  bones. 

LKONTLA.SIB  OSSEA  IS  the  name  applied  to  an  overgrowth  or  hyper- 
ostosis of  all  or  some  of  the  cranial  or  facial  bones.  The  formation  of  new 
bone  is  very  slow,  and  may  produce  no  noticeable  deformity  for  many 
years  ;  and  the  change  may  begin  at  any  period  of  life,  having  been 
observed  in  childhood  iti  several  instances.  Both  sexes  are  prone  to 
attack  ;  the  causea  are  unknown.  The  suggestion  that  the  disease  is  due 
to  rickets  is  quite  unsupport^^d  by  the  fact.s  observed  in  most  cases. 
There  are  no  concomitant  atteetions  of  other  parts  of  the  IkkIv,  and  any 
symptoms  that  ensue  arc  the  dirrci  result  of  the  pressure  exercised  by 
the  new  bone.  The  su[)enor  niaxillie  and  the  various  bones  entering 
into  the  formation  of  the  inner  walk  of  the  orbits  are  not  infrequently 
affected  alone,  the  cranial  and  lower  jaw  bones  remaining  free  from 
disease.  In  other  cases  the  whole  of  the  craiual  and  facial  bones  are 
involved,  but  the  cranial  Ixmes  are  but  seldom  attacked  alone.  In  the 
process  of  growth  the  affected  bones  become  greatly  increased  in  density, 
and  the  open  cancellous  framework  of  the  ethmoid  becomes  converted 
into  dense,  compact  Ume.  All  cavities,  such  as  the  ventrum,  the  .sphe- 
noidal and  ethmoidal  sinuses,  and  the  bony  canals  for  the  supra-  and 
infra-orliital  venous^  become  oblkerated  and  their  contents  destroyed- 
In  addition,  there  is  considerable  formation  of  new  bone  on  the  surfaces, 
and  consef]uent  deformity  of  the  features.  The  cavities  of  the  orbit, 
the  nose,  and  the  mouth  may  be  encroached  iip(.)n,  and  proptosis  or  lilind- 
ness  may  ensue  upon  the  pressure  exercised  upon  the  eyeball  and  the 
optic  nerv^e.  The  sense  of  smell  may  similarly  be  lost  from  occlusion  of 
the  nostrUs  or  prassure  on  the  olfactory  nerve  in  the  ethmoid  bone.  A 
single  superior  raaxilla  is  sometimes  alone  affecteti  by  hyperostosis,  and 
may  present  precisely  the  same  appearances  as  a  bone  from  a  case  of 
leontiasis.  Such  an  affection  of  one  upper  jaw  is  an  infinitely  more 
common  disease  than  is  leontiasia  ossea  :  the  latter  is  indeed  a  very  rare 
affection.  The  sjTuptoms  caused  by  leontiasis  vary  i^ith  the  position 
and  extent  of  the  new  bone.  Pain  is  necessarily  very  common,  and 
occasionally  mastication  and  speech  are  interfered  with.  Tlie  deformity 
is  sometimes  very  great.  No  treatment  c^m  be  adopted  with  any  hope 
of  success ;  but  occaBionally,  where  the  growth  is  a  limited  one,  some 
benefit  may  result  from  resection  of  aome  portion  of  the  affected  bone. 

Anthony  A.  Bowlby, 
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Acromegaly  is  a  disease  which  has  not  been  recognised  until  recent 
years,  and  is  one  of  which  there  is  jet  much  to  he  karnt.  It  is  there- 
fore advisable,  in  describiiig  such  an  affection,  to  remember  that  whilst 
there  are  many  defiiiJtely  ascertained  facts  which  hiive  been  accurately 
observed  and  noted,  there  arc  prolmlily  many  others  as  yet  unre- 
cx)rded ;  and  that  our  knowledge  of  the  affection  is  very  scanty  and  inac- 
curate. 

Symptoms. ^ — The  most  obvious  characteristics  of  the  disease  are 
enlargements  of  the  hands  and  feet,  with  much  deformity  of  the  face. 
The  hands  are  usually  more  affected  thiin  the  feet,  and  are  increased  in 
breadth  and  thickness  rather  than  in  length,  the  soft  parts  being  specially 
concerned  in  the  change.  The  legs  and  forearms  are  not  usually 
enlarged,  but  in  some  of  the  recorded  cases  the  patients  were  very 
muscnkr.  The  spine  usually  presents  a  posterior  curve  in  the  dorsal 
region,  and  there  may  be  some  bmilmr  lordosis  or  lateral  curvature.  The 
thorax  is  fiattened  fnmi  sicle  to  sicle^  and  moves  but  little  in  respiration, 
the  respiratory  movements  being  chiefly  abdominal.  The  skin  is  thick 
and  often  warty,  and  pendulous  parts  are  specially  thickened  ;  the  labia 
majora  and  clitoris  may  be  greatly  h^Tiertrophied.  The  growth  of 
hair  may  be  increased,  and  the  hair  itself  may  become  very  long  and 
coiirse. 

The  whole  head  is  often  enlarged,  and  the  cranium  tends  to  be- 
come lengthened  antero-posteriorly ;  the  hones  of  the  face  are  specially 
increased  in  size,  and  the  jaw-bones  more  than  the  rest ;  the  lower  jaw 
by  its  great  enlargement  frequently  projects  in  front  of  the  upper 
teeth,  and  causes  much  disfigurement-  The  supraciliary  ridges  and 
the  tarsjil  cartilages  are  much  hypertrophiecly  and  the  whole  nr»so  is 
greatly  increased,  its  bones,  cartilages,  and  skin  all  suffering  from  over- 
growth. The  ears  are  not  usually  so  much  aflected.  On  account  of 
the  alteration  in  shape  of  the  maxilla?  complete  closiu'e  of  the  teeth 
may  >)e  impossible.  The  lips  are  thickened,  and  the  lower  lip  tends  to 
protnide  an*l  to  hang  down  ;  the  expression  of  the  features  may  be  com- 
pletely altered. 

The  youngest  patient  in  whom  acromegaly  has  been  observed  was 
fifteen  years  of  age,  and  the  olilest  was  sixty  ;  but  most  of  the  eases  have 
been  observed  between  the  ages  of  twenty  and  forty.  Both  men  and 
women  are  attacke<l  Headache  is  almost  always  complained  of,  and 
there  is  often  pain  in  the  eyeballs.  The  general  condition  is  one  of 
lassitude,  and  the  speech  is  usually  thick  and  slow.     The  tongue  is  large 
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and  flabby,  and  appears  too  big  for  tbe  montli ;  the  cartilages  of  the 
larynx  in  male  pittients  are  sometimes  enlarged  and  thickened. 

In  fiddition  to  the  changes  in  tbe  extremiLies  and  face,  Llinrlness,  with 
atrophy  of  the  optic  disc,  loss  of  sense  of  smell  and  of  titste,  and,  in 
women,  cessation  of  the  catamenia,  have  liecn  commonly  observed.  Indeed, 
in  cases  occurring  in  women  the  absence  of  normal  menstruation  is 
constant  Muscular  weakness  and  excessive  perspiration  have  also  been 
observed  in  connection  with  acromegaly. 

In  patients  on  whom  post-mortem  examinations  have  been  made,  it 
has  been  found  that  the  bones  of  the  hands  and  feet  were  erdarged,  that 
on  all  the  Ujues  there  was  a  tendency  to  the  exaggeratiori  of  normid  ridges 
or  tnljercles,  and  that  on  some  of  the  bones  of  the  extremities,  as  well  as 
on  those  of  the  faco^  there  were  osteophytic  growths,  although  the  general 
overgi^owth  of  the  whole  bone  was  not  seen  in  the  extremities.  The 
sternum  is  usually  thickened^  widenetl,  and  lengthened,  and  the  ribs  and 
clavicles  are  also  greatly  thickened ;  similar  alterfitions  are  common  in 
the  pehic  bones.  The  utenis  is  generally  atrophiefl  and  the  vagina 
capicioua. 

The  patholDgry  of  acromegaly  is  yet  obscure,  but  it  becomes  more 
probal>le  year  l»y  year  that  disease  of  the  pituitary  body  is  a  constant 
factor  in  this  dise^ise ;  in  all  recent  post-mortem  examinations  this  bixly 
has  lK*en  foinid  greatly  hypertropfiied,  the  seat  of  new  growth,  or  else 
atrophied  arnl  cystic  ;  it  may  l>e  considered  certain  that  the  blindness  antl 
hearlaehe  so  often  noticed  are  the  direct  residts  of  the  enlargement  and 
pressure  of  the  dise^^sed  pitnitery  bmly.  In  a  few  cases  the  thyroid  gland 
hiis  been  found  disejised,  but  there  is  no  proof  that  this  gland  is  in  any 
way  causatively  associated  with  acromegaly.  [J'kk  art.  **  Exophtlialmic 
Goitre,"  vol  iv.] 

Diagnosis. — The  symptoms  of  acromegaly  have  been  described  in 
detailing  the  changes  noted  in  the  diflerent  pirts  of  the  body,  and  the 
diagnosis  is  as  a  rule  ([uite  easy.  The  thick,  heavy  lips  and  brocid,  deformed 
face  have  led  to  confusion  of  the  diseiLso  with  myxcedema;  and  the 
lethargic  condition  and  thick  speech  incre^ise  the  superficial  resemblance 
to  this  affection.  The  alterations  of  the  skin  and  hair,  however,  are  not 
such  tis  occ:ir  in  myxewiemfi,  and  in  the  latter  affection  the  mental 
condition  is  far  more  early  and  seriously  altered.  In  myxcedema 
also  there  is  no  such  deformity  of  the  extremities  and  face  as  in  acro- 
megaly. 

Acromegaly  may  be  easily  separated  from  osteitis  deformans  when 
it  18  remembered  that  in  the  latter  alfection  the  bones  of  the  cranium 
and  the  long  bones  of  the  extremities  are  mainly  irivolverl,  whilst  in  acro- 
megaly the  fficial  bones  and  bones  of  the  hands  and  feet  are  chiefly 
affected. 

Pseudo-hypertrophic  pulmonary  arthropathy  more  closely  resembles 
acromegaly  than  does  any  other  affection,  and  the  detailed  differential 
diagnosis  between  these  two  maladies  wilt  be  found  on  page  154. 

Treatment.^ — At  present  no  remedy  is  known  to  be  of  much  service, 
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but  improvenient  has  been  recorrled  under  tbe  ust*  uf  irnUde  of  ijotassium 
aiid  of  thyroid  extract ;  these  druga  deserve  a  fiiither  trial. 


Anthony  A.  Riwlby. 
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HYPERTROPmC    PULMONARY   OSTEO-ARTHROPATHY 


Hypertrophic  Pulmonary  Arthropathy  is  tho  name  given  by  Mane 
to  a  condition  of  the  hands  and  feet  with  other  aasociated  lesions  which 
simulates  acromegaly  in  some  respects. 

The  disease  is  characterised  by  gre^it  enlargement  and  deformity  of 
the  hands,  wrists,  feet,  and  ankles,  and  occtire  in  patients  w4io  are  the 
subjects  of  some  chronic  pulmonary  afl'ection ;  it  has  been  seen  in 
connection  vnih  empysema,  new  growths  of  the  hingSj  phthisis,  and 
chronic  bronchitis. 

Symptoms. ^ — But  few  cases  have  as  yet  been  observed,  and  those 
deseriWd  by  W.  Thorburn  and  Rufenacht  Walters  appeiir  to  be  the  only 
ones  yet  recortled  in  England.  There  is  still  very  much  to  be  learnt  aljout 
this  malady,  and  any  descriptions  now  given  must  be  regarded  as  provisional 
until  further  opportunities  anse  for  studying  the  morliid  anatomy  of  the 
part-s  involved.  The  character  of  tho  enlargement  of  the  hands  is  peculiar 
to  the  disease,  for,  wliilst  the  car|jal  and  m  eta  carp,' d  regions  are  but  little 
widened  and  lengthened,  the  fingers  are  much  increased  l>oth  in  length 
and  in  thickness,  the  tetminal  phalanx  especially  being  clubbed  and 
enlarged,  luid  the  nail  greitly  curved,  striat-ed,  and  fi)irous»  so  that  it 
reseniltles  the  talon  of  a  bird,  Tho  ^ATist-joint  is  swollen,  and  the  carpal 
extremities  of  the  radius  and  ulna  are  increascil  in  mze.  Such  a  hand 
differs  from  that  of  acromegaly  in  several  respects,  for  in  the  hitter 
affection  (a)  the  nails  are  not  altered  and  the  finger-ends  are  not  clui>be<i ; 
(6)  the  fingers  are  not  much  increased  in  length  ;  (r)  the  carpus  and  meta- 
carpus are  greatly  widened. 

The  changes  in  the  feet  are  Yery  similar  to  those  in  the  hands :  the 
toes  and  their  nails  are  much  lengthened  ;  the  tarsus  is  little  involved,  but 
the  ankle-joint  and  articular  emh  of  the  tibia  and  filuda  are  swollen. 

In  atldition  to  the  changes  in  the  hands  and  feet  there  is  sometimes 
swelling  of  the  articular  ends  of  various  long  bones,  and  in  most  cases 
distinct  effusion  into  the  knee-joints  has  been  fouiKl  In  at  least  half  of 
the  cases  there  has  been  spinal  etu^vature  in  the  dorso-luml>ar  region,  and 
in  Some  a  very  definite  angular  curve  resembling  that  of  spinal  caries. 
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It  is  said  that  in  the  earlier  stages,  corresponding  to  an  alleged 
decalcification  of  bone,  the  lime  iu  the  urine  may  reach  double  the 
normal  standard;  the  phosphoric  acid  is  extremely  low,  and  urea  the 
minimum  normal  (2). 

The  diagnosis  of  this  affection  from  acromegaly  is  quite  easy  to  make, 
for  there  is  no  deformity  of  the  face,  and  none  of  the  associated  symptoms 
referable  to  the  sight,  the  speech,  the  menstrual  and  other  functions, 
which  occur  when  acromegaly  is  present ;  moreover,  as  already  pointed 
out,  the  character  of  the  enlargement  of  the  hands  and  feet  differs  in  the 
two  affections.  In  either  case  there  may  be  a  spinal  curvature,  but  in 
acromegaly  the  curve  is  in  the  upper  dorsal  or  cervical  region ;  in  the 
malady  before  us  it  is  lower  down,  and  in  acromegaly  there  is  never  the 
angular  projection  which  may  be  seen  in  hypertrophic  pulmonary  osteo- 
arthropathy. 

Pathology. — Few  autopsies  have  been  obtained  in  this  disease,  and 
its  pathology  is  at  present  quite  obscure.  In  the  three  recorded  post- 
mortem examinations  the  bones  of  the  affected  parts  were  found  thickened 
with  periosteal  new  bone,  and  in  one  case  they  were  the  seat  of  rarefactive 
osteitis.  In  the  remaining  case  (that  of  Rauzier)  the  synovial  fluid  was 
increased,  and  the  cartilages  of  the  knees  and  elbow  were  eroded.  In  all 
three  cases  the  extra-articular  soft  tissues  appeared  unaffected.  One 
necropsy  only  has  as  yet  been  recorded  in  England  (6). 

The  disease  is  attributed  by  Marie  to  absorption  of  some  toxic 
material  from  the  diseased  pulmonary  tissues ;  Thorbiun,  however,  con- 
siders the  lesions  tubercular,  and  suggests  the  name  **  Tubercular  poly- 
arthritis." 

Anthony  A.  Bowlby. 
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GOUT 

Synonyms. — Podagra  ;  Arthritis   Uraiica,     Latin,  GuUa  /  Frencli,  GouiU  ; 

German,  GkM. 

TttK  name  Gout  is  derived  from  the  Latin  guita^  a  drop,  and  is  associated 
with  the  notion  that  some  murliid  matter  is  dropjied  into  the  joints. 
The  diseiise  was  well  known  to  the  amnents^  and  its  chit'f  features  have 
been  adequately  described  by  Greek  and  Koman  physicians,  from  Hippo- 
crates  downwards. 

Introductory. — Gout  is  a  constitutional  disorder  characterised  by 
paroxysmal  attacks  of  iniiammatiun  of  the  joints,  asscx-iated  with  the 
formiition  of  chalk-like  concretions  in  and  about  the  joints.  Since  the 
discovery  liy  Wollaston,  in  1797,  that  these  concretions  cont^iin  urates, 
anil  the  discovery  by  Oarrod^  half  a  century  Ijiter,  that  the  1>lood  and 
interstitial  fluids  of  gouty  persons  are  surcharged  with  the  s^ime  compouTuis, 
the  opinions  of  pathologists  have  gravitated  more  and  more  steadily  to 

conclusion  that  abnormality  in  the  destiny  and  disposal  of  uric  acid 

funcUvment^d  element  in  any  scientific  conception  of  the  gouty  state, 
and  a  dominant  factor  in  the  genesis  of  its  chief  symptoms  and  physical 
signs. 

Uric  acid  gives  rise  to  morbid  phenomena  m  two  distinct  ways; 
namely,  in  connection  ^nth  gout,  and  in  connection  with  urolithiasis.  In 
both  these  conditions  there  is  an  aberration  of  uric  J»fid  ;  but  the  error 
is  esaentially  diflerent  in  the  two  ciises,  both  as  regards  its  site  and  as 
pegards  its  nature,  In  gout  the  error  occurs  in  the  true  interior  of  the 
body,  above  the  limitary  membrane  of  the  secreting  structures  of  tjie 
kidney — that  is  to  say,  in  the  blood  and  tissues — ^and  the  uric  acid  is 
precipitated  in  a  state  of  combination  as  a  urate.  In  urolithiasis,  on  the 
other  hand,  the  error  occurs  below  the  limititry  membrane  of  the  kidney^ 
in  the  secreted  urine,  and  the  uric  acid  is  i>reeipitated  in  the  free  state, 
on  what  is^  strictly  spe-aking»  the  exterior  of  the  economy ^that  is  to  say, 
on  the  surface  of  a  doubling  of  the  extenml  integument. 

Symptoms  and  course  of  regular  gout. — The  first  invasion  of 
gout  is  usmilly  unexpc^cted.  A  niiddle-aged  man,  in  the  midst  of  appjirent 
health*  is  sud*lenly  seized  in  the  night  or  e^irly  morning  with  pain  in  the 
ball  of  one  of  the  great  toes  implicating  the  metatarsophalangeal  joint. 
By  morning  the  joint  is  red,  tense,  swollen,  immovable  and  exquisitely 
tender.  These  symptoms  are  accompanied  by  sympathetic  febrile  move- 
ment, scanty,  high-coloured  sedimentary  luine,  parched  tongue,  thirst, 
and  anorexia.  The  pitient  is  unable  to  ]mt  any  weight  on  the  ailing 
foot,  and  he  is  forced  to  remain  in  bed,  or  at  least  to  keep  his  room.  In 
the  course  of  the  day  succeeding  the  onset  there  is  usually  considerable 
remission  of  the  symptoms  ;  but  with  the  advent  of  evening  these  return 
in  aggravated  intensity,  and  the  second  night  of  the  attack  is  restless, 


leeplBSs,  and  marked  hy  severe  pain  and  nsing  fever.  In  the  course  of 
lie  secoud  and  third  days  the  swelling  ahoiit  the  J€*ifjt  increases,  and  as 
bis  goes  on  the  tension  and  piin  diminish,  iind  the  fever  tends  to  subside. 
a  week  or  ten  days  the  i^iroxysni  exhausts  itself ;  the  tumefactioii^ 
stiffness,  and  tenderness  pims  away,  and  he^ilth  ia  restored.  Such  is  often 
the  histc^ry  of  a  first  "fit  of  the  gout."  Not  infrequently,  however,  tho 
mischief  is  not  confined  to  the  ball  of  the  great  toe — other  joints  are 
implicated :  the  tarsal  and  metatarsal  joints  fmrtJike  in  the  disturbance, 
and  the  joints  of  the  opposite  foot  are  involved,  either  at  the  same  time 
or  in  i[tiick  successipn.  The  |>aroxysm  is  then  of  longer  diu^tion,  and 
exten<ls  to  two  or  tliree  weeks  before  final  subsidence.  The  recovery 
from  the  first  attack  of  gout  is  usually  speedy  and  complete — -the  joints 
regjun  their  normal  size  and  suppleness,  and  the  general  he^ilth  is  perfectly 
re-established. 

After  the  initial  attack  of  acute  stbenic  gout,  such  as  that  above 
described^  there  is  often  an  interval  of  one,  two,  or  three  years  l>efore 
another  visitatioti.  But  the  tendency  to  recurrence  usually  becomes 
more  and  more  pronounced  aa  years  go  by ;  and  the  gouty  man  at  length 
finds  himself  lial>le  to  an  attiiek  once  a  year,  or  t\^'ice  a  year,  in  the  spring 
and  autumn  servsons,  i^nth  some  approach  to  periodic  regidarity.  As  the 
disease  fiistens  on  the  constitution  a  larger  number  of  joints  are  involved  ; 
the  knees  become  aflccted,  tho  joints  of  the  hands,  and  the  wrists  and 
elbows  ;  the  attiicks  assume  a  subacuto  chanicter,  and  the  coiidition  called 
chronic  gout  is  entered  upon.  Recovery  from  the  j>aroxysms  then  becomes 
less  complete,  the  reeiuTences  more  freijuent,  and  the  diaturhance  more 
lingering  and  persistent ;  some  of  the  joints  become  permanently  enlarged, 
stiffened,  and  deformed,  and  chalk-stcines  make  their  appearance  on  tho 
knuckles  and  toes,  and  about  the  knees  and  elbows.  If  the  disease  pro- 
ceed unchecked  life  becomes  almost  a  continuous  martyitlom,  and  tho 
eonstitution  is  Beriously  iniiKiiretl.  Gout,  however,  is  not  often  the  direct 
and  immediate  cause  of  death.  More  freijuently  it  kills  by  one  of  its 
complications — secondary  inflammation,  chronic  Blight's  disease,  emlKilism, 
thrombosis,  or  arterial  degeneration.  Fortunately  it  is  only  exceptionally 
that  gout  proceeds  in  this  inveterate  fashion  ;  more  commonly,  under 
the  influence  of  change  of  haliits  aided  by  medical  treatment,  the  down- 
ward course  is  arrest^^d  or  mitigated  ;  the  recurrence  of  the  attacks  is 
diminished,  and  their  severity  and  dnmtion  lessened.  It  is  often  the 
case  that  as  years  advance  the  gouty  manifestations  ten*l  to  decrease ; 
and  not  infrequently  persons,  who  during  the  middle  periods  of  life  have 
suftered  severely  from  gout,  attain  in  old  age  to  a  state  of  good,  or  at 
least  fair  health  ;  their  gout  is  either  greatly  subjugated  or  has  entirely 
ceased  to  troul>le  them. 

Some  of  the  features  of  regular  gout  above  sketched  reqaire  more  de* 
tailed  consideration.  The  returtrftre  of  {jfmlf/parfat/sm^  ejthibits  great  uncer- 
tainty. The  disease  sometimes  exhausts  itself  in  a  single  paroxysm  ;  or  the 
second  attack  may  only  occur  after  tho  lapse  of  decades.  I  knew  a  York- 
shire st^uirtj  who  had  a  typical  seiziu'e  of  gout  at  the  age  of  twenty-seven  : 
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his  next  attack,  when  I  saw  him,  hefell  him  in  his  eighty-ninth  year.  In 
the  miUer  forms  of  gout  it  is  hy  no  means  uncommon  to  find  that  the 
history  of  the  disease  is  comprised  in  the  iricident^  of  two  or  three  or  half-a- 
dozen  attacks,  scattered  irregularly  over  a  long  life;  or  jierhapa  compressed 
into  the  ten  years  of  middle  age.  The  more  common  rule,  however, 
is  for  attacks  to  occur  once  a  year  or  twice  a  year.  Even  in  these 
ordinary  examples  breaks  in  the  regularity  of  the  periodicity  constantly 

t occur :  either  an  attack  comes  helore  its  time,  or  is  postponed,  or  alto- 
gether  omitted ;  or  an  intermediate  visitation  happens.  In  very  chronic 
intractable  cases  all  regularity  is  lost,  and  one  attack  almost  runs  into 
another ;  or  the  attacks  are  suspended  for  two  or  three  years  and  then 
recur  again  as  heforetime.  These  irregularities  and  \'icissitudes  are  often 
qatie  inexplicAble ;  in  many  instances  they  are  dependent  neither  upon 
medical  treatment  nor  upon  altere<l  dietetic  habits,  but  are  d\ie  to 
spontaneous  changes  in  the  constitution.  They  form  part  of  the 
natural  history  of  gout ;  and  it  is  important  to  bear  their  existence  in 
miod  when  we  seek  to  estimate  the  vahie  of  therapeutic  means,  in 
to  prevent  ourselves  from  becoming  the  dopes  of  misinterpreted 
sequences. 

FrrmmUory  ngns. — A  gouty  man  often  has  premonitions  which  warn 
liim  that  a  seizure  is  impending.  These  warning  signs  may  prevail  for 
many  days,  or  even  weeks  before  the  actual  breaking  out  of  the  attack. 
They  are  exceedingly  diverse.  The  most  common  are  digestive  troubles 
— loss  of  appetite^  flatulence,  and  acidity — ^with  iiregular  action  of  the 
bowela.  Very  often  the  most  prominent  signs  are  various  nervous  dis- 
orders— cramps  in  the  leg,  restlessness  and  irritability  of  temper,  neuralgia, 
pricking  pain  in  the  joints,  irritating  cough,  unaccountable  depression  of 
spirits,  persistent  weariness,  headache  and  palpitation  of  the  heart.  All 
these  symptoms  disappear  at  once  with  the  onset  of  the  arthritic  attack. 
But  it  frequently  happens  that  no  warning  is  sounded  :  the  seizure  comea 
on  un expected Ivt  and  is  a  disappointing  surprise  to  the  patient,  who 
perhaps  at  the  time  was  feeling  unusually  well,  and  had  no  presentiment 
whatever  of  the  coming  storm. 

The/rrer  which  accompanies  a  gouty  paroxysm  is  not  usually  high  ; 
it  varies  in  degree  with  the  severity  of  the  local  inflammation  and  the 
number  of  joints  affected.  The  appearance  of  an  inflamed  gouty  joint 
is  peculiar,  and  suggestive  of  the  roignitig  diathesis.  The  joint  is  at  first 
tumid,  tense,  shining,  red  and  very  tender,  and  the  cutaneous  veins  ne<tr 
it  are  enlarged.  As  the  swelling  increases  the  ^lin  lessens  ;  later  the 
gwollon  jmrts  pit  on  pressure,  and,  finally,  desquamate  as  resolution  is 
achieved.  Suppuration  does  not  attend  on  ordinary  gouty  inflammation ; 
but  when  the  larger  joints  and  l>ursiv  are  implicated  there  is  often  copious 
eifusion  of  serous  fluid  into  their  cavities. 

Joinh  affiekiL — Gouty  inflammation  has  a  characteristic  tendency  to 
attack  the  metatarso- phalangeal  articulations  iA  the  great  toes.  These 
joints  rarely  escape,  and  often  they  are  the  only  joints  implicated.  Of 
dl6  cases  of  gout  collated  by  Scudamore  the  local  manifestations  were 
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rniilitied  in  no  less  than  341  instances  to  one  or  both  great  toes.  The 
twxi  most  frequently  attacked  joints  are  those  of  the  anklo,  inetep, 
rtn^ors,  wrists,  and  knees.  The  elhow  is  iuiit;h  le^a  frer|iiently  affected  j 
the  hijis  ahuulders,  the  articulation  of  the  jaw,  and  the  verlehral  juinta 
arc  but  rarely  involvefl  Joints  which  have  been  damaged  bv  some 
pruvions  accident  or  disease  are  more  prone  to  take  on  gouty  inflamma- 
tion than  sound  joints. 

Urafit*  (leptmfs  (fhalk'Sffmis^  tophi,  gouUf  c(mcr€twm).~The  occurrence 
of  deposits  of  urates  in  the  tisanes  of  the  body  is  the  most  characteristic 
feature  of  the  gouty  state.  When  a  joint  is  the  seat  of  gouty  inflamma- 
tion uratic  deposit^}  take  place  in  the  cartilages  and  fibrous  stnictures  of 
the  afft*eted  articulation.  Such  deposits,  when  confined  to  the  interior  of 
tho  joint^s,  are  of  course  not  clinically  recognisal*le.  But,  althuugh 
hidden  from  view,  there  is  reason  to  believe,  as  will  presently  aj>j>ear, 
that  they  are  an  invariable  incident  of  an  arthritic  attack,  and  are  more-  fl 
over  the  actual  excitant  of  the  inflammatory  proceaa.  ■ 

In  recurrent  long-continued  gout  these  dejxjsits  are  not  confined  to 
the  interior  of  the  articulationa.  They  take  place,  also,  in  the  parts  outside 
and  around  the  joints — in  the  ligaments,  tendons,  and  subcutaneous  tissue  ; 
they  also  invade  the  tendinous  sheaths  and  synovial  bursae  in  the  vicinity 
of  joints,  and  thereby  caus>e  enlargements,  thickenings,  cripplings,  and 
deformities  of  the  implicat^nl  limbs.  They  then  become  a  prominent 
fe^tture  of  the  clinical  portraiture  of  gout,  and  constitute  the  source  of  the 
chief  symptoms  and  physical  signs  of  the  complaint.  Gouty  concretions 
(or  tophi)  are  essentially  composed  of  sodium  hiurate  disseminated,  in 
felted  mfisses  of  crystalline  needles,  through  a  matrix  of  connective  tissue* 
In  this  way  are  produced  the  knobby,  bulbous  fingers  and  the  distorted 
toes  and  knees  of  gouty  persons.  In  old-standing  cases  gouty  concretions 
may  attain  to  an  enormous  siza  Maeses  as  large  as  walnuts,  and  even 
as  large  as  small  (iranges,  are  now  and  then  seen  in  the  neighliourhood 
of  the  ell)owH  and  knees.  When  the  deposits  approach  the  surface  they 
appear  as  yellowish-white  masses  through  the  skin,  and  occasionally  they 
push  through  the  cutaneous  covering  and  form  indolent  ulcers  over  the 
knuckles,  finger  joints,  or  toes,  anil  discharge  a  pundent  ichor  containing 
myria<ls  of  needles  of  sodium  bin  rate, 

Uratic  concretions  are  not  restricted  to  the  vicinity  of  joints  and 
synovial  sacs.  They  are  founrl  in  the  cutaneous  anrl  subcutaneous  tissues 
of  the  pjdms  of  the  hands  and  the  soles  of  the  feet,  in  the  sclerotic  coat  of 
the  eye,  and  in  the  superficial  afwueuroaes  of  the  liodjs.  The  most  frequent 
seat  of  abarticidar  gouty  concretions  is,  however,  the  skin  of  the  ear. 
Sir  A.  Garrod  gives  the  following  interesting  description  of  their  forma- 
tion in  this  situation  : — "  The  eitrliest  apiwarance  presented  is  that  of  a 
small  vesicle  unrler  the  skin  of  the  helix,  as  if  situated  between  it  and 
the  fibro-ciirtilage.  The  coti tents  of  the  vesicle  are  at  first  opalescent  or 
milky,  but  afterwards  become  white  and  opiique,  and  acquire  the  consist- 
ence of  cream.  After  some  months  the  vesicle  as.sumcs  the  appearance 
of  a  small  hard  and  white  bead,  closely  resembling  a  pearl,  and  it  may 
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remmn  as  such  for  years  ;  but  occasionally  the  thin  skin  is  worn  off,  and 
the  bead  itself  becomes  detached  from  the  oartiLtge,  leaving  only  a  slight 
indication  of  its  presence.  If  the  vesicle  is  punctured  in  the  early  stage 
a  milky  fluid  exudes,  which  presents  under  the  microscope  the  appear- 
ance of  a  transparent  liquid,  in  which  are  floating  a  largo  number  of  very 
fine  crystalline  needles.  If  the  contents  are  examined  at  a  later  stage 
the  crystiils  are  found  aggregated  into  small  bundles  ;  if  the  bead  is  solid 
it  is  difticult  to  separate  them,  as  they  adhere  strongly  together,  and 
form  a  closely  interlacetl  crystalline  mass"  (3). 

The  existence  of  visible  uratic  deposits  is  far  from  being  constaiit 
even  in  long-standing  cases  of  recuixent  gout ;  but  when  discovered  they 
constitute  an  invaluable  diagnostic  mark. 

The  number  and  extent  of  the  visible  uratic  deposits  in  a  gouty  man 
present  every  degree  of  variation. 

The  severity  of  the  associated  symptoms  is  by  no  means  proportional 
to  the  extent  of  the  uratic  deposits.  Patients  with  numerous  and  enor- 
mous chalk-stones  often  suffer  companitively  httle.  Other  patients  with 
few  or  no  visible  concretions  suffer  greatly.  It  would  appear  as  if  the 
irritation  and  inflammatory  disturbance  caused  by  uratic  deposits  depended 
more  on  their  site  than  on  their  extent.  Even  slight  deposits  taking 
place  in  the  interior  joints  may  cause  acute  suffering ;  Init  inimcTise 
deposits  may  accumulate  outside  the  joints,  or  in  detached  bui^sie,  with- 
out provoking  symptoms.  The  pearly  concretions  on  the  ears  of  the 
gouty  rarely  attract  the  attention  of  the  patients. 

Irregular  gout, — In  the  intervals  between  the  arthritic  paroxysms 
gouty  persons,  especially  in  the  earlier  perirxls  of  the  complaint,  often 
enjoy  perfect  health,  and  are  free  from  symptoms  of  any  kind  ;  but  this 
is  not  always  the  case.  In  chronic  and  long-con titmed  eases,  where  re- 
peated attacks  have  occurred,  the  gouty  man  is  well  aware  that  his 
enemy  is  not  altogether  donnant  even  during  the  intervals ;  and  he  is 
troubled  more  or  less  with  ceriain  disturliances  and  symptoms  w^hich  he 
recognises  as  gouty.  These  disturbances  go  by  the  name  of  irregular  or 
suppressed  gout ;  they  are  of  the  most  varied  character,  and  may  impli- 
cate any  of  the  functions  or  systems  of  the  bwly.  They  are  sometimes 
premonitory  of  an  attack  of  regular  gout,  but  often  they  come  and  go 
without  reference  to  the  occurrence  of  any  arthritic  seiziire.  Symptoms 
of  a  similar  or  kindred  character  may  show  themselves  in  persons  who 
have  never  had  any  regidar  articular  paroxysms,  and  who  do  not  present 
any  visible  uratic  deposits.  In  cases  of  this  class  the  coiuiection  of  the 
symptoms  with  the  gouty  diathesis  is  often  not  a  matter  of  diagnostic 
certainty,  but  rather  an  inference  from  their  otherwise  inexplicable  origin, 
or  from  the  existence  of  a  gouty  family  history. 

Hdrocideni  gout  —  The  inflammation  in  a  gonty  joint  sometimes 
subsides  suddenly,  either  from  some  unknown  cause,  or  as  the  result  of 
exposure  and  chill,  or  of  the  imprudent  application  of  cold  to  the  joints. 
I  Such  sudden  subsidence  of  the  loca.1  manifestation  is  liable  to  be  followed 

I  by  the  development  of  alarming  s}Tnptoms  in  some  internal  organ— the 


brain,  stomach,  or  heart.  This  kind  of  metastasis  is  attended  with  grave 
danger  to  life, 

GiMtjf  affect irms  of  the  skin, — Cutaneous  aflfections  are  frequently  seen 
in  the  gouty,  and  their  direct  relation  to  the  diathesis  is  quite  undoubted. 
The  most  distinctive  is  eczema.  The  favourite  seat  of  gouty  eczema  is 
the  exteriml  ear  and  the  parts  aroiuid^  namely,  the  face,  forehead,  and 
the  l>ack  of  the  neck.  As  a  rule  gouty  eczema  is  not  severe,  although 
very  persistent,  and  is  mostly  confined  to  the  pirts  mentioned.  Some- 
times, however,  it  becomes  a  grave  trouble,  especially  in  persons  of 
advanced  years,  and  spreads  over  a  large  pirt  of  the  body.  Patches  of 
psoriasis  or  dry  scaly  eczema,  fixed,  circimiscril^ed,  and  often  unaymmetrical 
in  position,  sometimes  make  their  appearance  on  tbe  legs  and  elsewhere. 
Pruritus,  either  local  or  more  generally  diffused,  is  not  uncommon,  and  is 
occ;isionally  troublesome,  particularly  at  night.  The  nails  of  gouty 
people  sometimes  give  trouble;  they  become  ribbed  and  brittle,  and 
difficult  to  keep  in  trim  order. 

Gonitf  affediom  of  the  *'y^.— Various  affections  of  the  eye  have  been 
observed  in  gouty  persons.  The  most  common  are  conjunctivitis  and 
sclerotitis.  In  two  such  cases  Garrod  detected  uratic  deposits  on 
the  sclerotic  coat.  Gouty  iritis  and  glaucoma  have  also  been  described. 
Mr.  Jonathan  Hutchinson  has  called  attention  to  the  occurrence  of 
hasmorrhagic  retinitis  in  connection  with  gotit.  This  condition  comes  on 
suddenly,  and  is  always  unilatenil ;  it  is  probably  occasioned  by  venous 
obstruction  and  thrombosis  of  the  retinal  vein. 

Gtfuhj  tifftrtimt^^  of  the  mnTtnis  syst^tm,  —  The  nervous  disturbances 
observed  in  gout  include  recurrent  headache,  persistent  depression  of 
ipirits,  and  various  forms  of  neuralgia  or  neuritis.  Among  the  latter 
sciAtica  is  one  of  the  commonest.  Facial  neuralgia  is  sometimes  exceedingly 
troulitesome  ;  it  interferes  with  the  ingestion  and  mastication  of  fo<xl,  and 
the  patient  may  be  obliged  to  have  all  his  food  finely  cut  np  for  a  time, 
or  he  may  even  be  reduced  to  sptxjn  meat.  In  other  cases  the  neuralgic 
pains  affect  the  alxlomintd  viscera,  or  shift  iiTcgularly  from  place  to  place. 
In  rarer  instances  the  nervous  disturhmces  assume  a  more  serious  fonn 
and  go  on  to  deliriinn,  insanity,  or  epilepsy. 

The  circukiortf  sffsfem  is  atrected  in  gout  in  variotis  ways.  Palpitation 
of  the  heart  with  faltering,  interrupted  pulse  and  syncopal  threjitenings 
are  not  iiifrequent.  A  very  |>eculiar  paroxysmal  disturbance  of  the  circula- 
tion is  now  and  then  wdtncssed,  in  which  the  cardiac  pulsations  become 
extremely  rapid  ;  and  a  condition  is  prwluced  which  may  be  termed  a 
**  runaway  heart,"  Paroxysms  of  this  kind  are  very  alamiing  and  compel 
the  jjatient  for  a  time  to  lie  down.  Sometimes  the  disturbance  aastimes 
the  features  of  angina  pectoris,  and  constitutes  a  **  false  angina,"  which  may 
be  symptomatically  indistinguishal>le  from  true  angina  ;  cases  of  this  kind, 
which  are  nnassociated  with  organic  lesions  of  the  heart,  are  to  l>e  care- 
fully  <iistinguished  from  cases  in  which  tnie  angina  occurs  as  a  complicA- 
tion  of  the  gouty  st^te.  There  is  no  direct  connection  between  gout  and 
pericarditia  or  endocarditis^- — in  which  respect  gout  diflers  conspicuously 


from  rheumatism.  When,  however,  the  kidnejs  are  involved  and  the 
goutjr  form  of  Bright*8  disease  is  developed,  there  is,  as  in  other  forms 
of  granular  kidney,  a  liability  to  perit-arditis  of  very  fatal  tendency. 
Gouty  persons  exhibit  a  mmked  proclivity  to  the  formation  of  clota  in 
the  veins  (thrombosis) ;  the  seat  of  these  is  usually  in  the  upper  or  lower 
extremities.  When  this  tendency  exists  there  is  liiihility  to  apoplectic 
seizures  from  the  formation  of  such  clots  in  the  cerebral  veins. 

Tht  respiratory  onjans  not  infrequently  feel  the  influence  of  the 
diiathesia  ;  and  pneumonia,  bronchitis,  and  asthmatic  p^iroxysms  are  among 
the  disorders  to  which  gouty  persons  are  liable. 

The  urine  in  gout-^ — ^The  state  of  the  urine  in  gout  varies  greatly 
according  to  the  acute  or  chronic  phase  of  the  complaint,  and  according  as 
the  disease  is  or  is  not  complicuted  with  organic  changes  in  the  kidneys. 
During  paroxysms  of  acute  gout,  occurring  in  otherwise  healthy  persons, 
the  urine  presents  the  usual  features  of  a  febrile  urine  :  it  m  high-coloured, 
acid*  and  scanty  ;  and  on  standing  and  cooling  it  deposits  an  abundant 
sediment  of  pink  or  brick-dust  urates.  If  the  fever  run  high  the  urine 
may  contain  a  trace  of  albumin ;  but  not  more,  nor  oftener,  than  in 
equivalent  pyrexia  from  other  causes.  The  copious  deposits  of  amorphous 
urates  during  acute  attacks  of  gout  have  led  to  the  belief  that  there 
is  an  excessive  excretion  of  uric  acid  at  these  periods ;  but  this  is  not 
really  the  case.  The  analyses  of  Sir  Alfred  Garrod  indicate  that  in  the 
early  days  of  an  attack  the  daily  excretion  of  uric  acid  falls  rather  below 
the  normal  avenige.  As  the  attack  subsides,  indeed,  there  is  some  increase, 
but  this  increase  is  not  peculiar  to  gouty  inflammation  ;  it  partakes  rather 
of  the  natiu-e  of  the  critical  discharges  of  uric  acitl,  which  are  common  to 
commencing  resolution  in  all  forms  of  acute  inHainmation. 

Much  more  interest  attaches  to  the  state  of  the  urine  in  the  intervals 
between  the  gouty  paroxysms  than  during  the  attack  itself,  when  the 
local  intiammMtions  and  the  associated  p)  rexia  mask  the  influence  of  the 
reigning  diathe<?i3.  The  most  trui^tworlhy  information  on  this  subject 
has  been  supplied  by  Sir  A.  Garrod.  He  flivides  the  cases  examined  by 
him  into  two  groii[)s,  The  first  group  consisted  of  seventeen  cases  of 
chronic  gout,  in  the  majority  of  which  there  were  no  very  urgent 
symptoms,  but  in  which  such  setiuels  of  the  disease  occurred  as  uratic 
concretions  in  different  parts  of  the  body,  and  stiffened  and  deformed  joints. 
In  these  seventeen  cases  the  urine  was  carefully  analysed  over  a  series  of 
days.  In  all  of  them  the  diuly  discharge  of  uric  acid  was  greatly  below 
the  normal  average,  which  may  be  taken  to  be  about  8  grainn  per  day* 
The  highest  recorded  daily  discharge  was  only  5^78  grains,  and  that  only 
on  a  single  day.  The  average  for  the  whole  number  stood  under  one 
grain  per  day.  In  several  instances  the  total  quantity  of  uric  acid  in  the 
day's  urine  was  so  small  that  it  could  not  be  weighed  ;  and  sometimes 
the  addition  of  an  acid  failed  to  show  even  a  trace  of  imc  acid  in  the 
secretion.  As  a  rule  the  urine  in  this  group  of  cases  was  copious,  of  low 
density,  and  paler  than  in  the  healthy  state  ;  and  in  more  than  half  the 
cases  a  small  amount  of  albumin  was  present  in  the  urine.     The  second 


group  consisted  of  six  persons  wlio  were  subject  to  occasional  attacks  of 
goat,  but  who  were,  at  the  time  of  tlie  examination,  completely  free  from 
syit»ptcnns»  In  none  of  this  group  was  there  any  albumin  in  the  urine* 
The  daily  excretion  of  uric  acid  in  all  of  them  was  found  to  be  below  the 
normal  mean  ;  in  some  it  scarcely  exceeded  one-third  or  one-sixth  of  the 
usual  qimntity.  In  both  thcfio  groups  of  cases,  a^  well  as  ic  cases  of  acute 
gout,  the  daily  excretion  of  urea  did  not  show  any  appreciable  deviation 
fmm  the  normal  rate. 

In  some  cases  of  chronic  gout  there  is  a  pronounced  tendency  to  uric 
acid  gravel.  This  tendency  is  shown  either  in  the  deposition  of  free  uric 
acid  in  the  freshly-voidod  urine,  or  in  the  fomiatiun  of  concretions  of  uric 
acid  in  the  precincts  uf  the  kidneys,  cuusing  att^icks  of  renal  colic  followed 
by  the  |>as3age  of  calculi  along  the  ureters.  These  manifestations  often 
assume  a  piroxysraal  character,  and  the  psiroxysms  of  gnivel  appear  to 
alternate  mughly  with  the  arthritic  paroxysms.  Seldom  or  almost  never 
do  gravelly  paroxysms  coincitle  vrith  the  arthritic  paroxysms.  It  would 
at  first  sight  appeir  paradoxical  that  uric  acid  gravel  should  occur  in 
chronic  gout,  where,  as  we  have  seen,  the  excretion  of  uric  acid  is 
dimini^shed.  The  explanation  of  the  apparent  contradiction  hes  in  the 
fact  that  in  the  intcrparoxystnal  periods  of  chronic  gout  the  urine  is,  in 
many  cases,  persistently  of  low  density  and  almost  devoid  of  pigment, 
which  condition,  as  I  have  elsewhere  shown,  is  favourable  to  the  deposition 
of  free  uric  acid,  even  when  the  percentage  of  that  substance  in  the  urine 
is  below  the  normal  standanl 

It  is  not  to  be  assumed  from  the  foregoing  observations  that  a  defective 
excretion  of  unc  acid  is  an  invariable  feature  of  the  gouty  diathesis,  A 
number  of  published  analyses  show  that  gouty  pei-sons  may  void  uric  aeid 
at  the  full  average  rate,  or  even  above  that  riUe  ;  and  it  is  within  the 
knowledge  of  every  experienced  clinical  o)iser\  er  that  men  who  are  un- 
doubtedly gouty,  and  who  have  gone  through  typical  attacks  of  gout, 
may  present  a  urine  which  conUins  its  full  complement  of  uric  acid,  and 
is  in  all  respects  perfectly  normal.  Such  cases  are  not  difficult  to  explain. 
In  the  first  place,  the  excretion  rate  of  uric  acid  is  a  variable  one ;  it 
varies  with  what  may  be  called  the  physiiok»gieal  idiosyncrasy  of  the 
individual ;  and  an  excretion  rate  which  is  equal  to  the  general  average 
may  be  a  defective  rate  for  a  particular  individual  Again,  a  gouty  man 
is  not  at  all  times  actively  gouty.  The  diathetic  tendency  often  remains 
dormant  for  long  penods — even  months  ami  years.  During  these  periods 
of  abeyance  the  urine  is  in  every  respect  perfectly  normal,  and  shows  no 
appreciable  defect  in  the  excretion  of  uric  acid. 

The  blood  In  gout— The  serum  of  the  blood  in  gout  is  impregnated 
with  urates  ;  that  is  to  say,  a  condition  which  may  be  termed  urat^Bmia 
prevails.  This  fact  was  first  discovered  by  Sir  A.  Garrod  in  1847,  and 
has  since  been  amply  confirmed,  Tmces  of  urates  exist,  often  at  leasts  in 
normal  blood,  but  so  minute  that  they  can  only  be  detected  by  an 
elaborate  process  of  analysis.  In  the  gouty  state,  on  the  contrary,  the  blood 
is  80  surcharged  with  urates  that  their  presence  in  the  serum  can  be  easily 
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demonstrated  by  a  simple  method,  devised  by  Garrod,  and  called  by 
him  the  "uric  acid  thread  experiment/'  This  experiment  ia  ciLrried  out 
in  the  following  manner : — A  couple  of  diai-bms  of  the  serum  are  plnced 
in  a  watch-glass  and  eiixetl  with  twelve  iliops  of  strong  acetic  juid.  One 
or  two  ultimate  fibres  from  a  piece  of  litieu  falnie  are  then  imuK'rsed  in 
the  aeidiilated  serum.  The  watch-glass  is  then  set  fiside  in  a  warm  place 
for  a  day  or  two  until  the  serum  is  evaporated  almost  to  <lryneAg.  The 
watch-glass  is  then  placed  on  the  stage  of  the  microscope  and  examined 
with  a  magnifying  power  of  fifty  or  sixty  diameters.  If  the  liloo<l  contain 
urates  in  execs;*,  niiniito  rhomljic  crvstais  of  uric  acid  will  be  found 
sprinkled  upon  the  sulimorged  threads;  if  the  1»1o<h1  lie  nonual,  no  such 
crystals  will  l>e  discoverable.  By  the  same  metho«l  Garrod  discovered 
that  in  gouty  persons  the  serum  etlused  l^y  the  application  of  a  blister 
is  similarly  charged  with  urates.  In  making  this  observation  he  found 
that  it  was  necessary  to  raise  the  blister  on  a  portion  of  the  skin  not 
involved  in  the  gouty  iiiflamnKition,  for  lilister  serum  obtaintMl  from 
the  surface  of  an  inSamed  gouty  joint  contninud  no  urates  ;  and  he  in- 
ferred therefrom  that  uric  acirl  was  destroyed  in  the  process  of  gouty 
inflammation.  The  sjinie  observer  stateB  thut  during  the  peritwl  of  con- 
valescence from  acute  gouL  there  is  a  marked  diminution  of  urates  in  the 
blood.  In  the  long  intervals  which,  in  the  earlier  periods  of  the  disease, 
often  elapse  between  the  attacks,  no  appreciable  amount  of  m^atea  is 
discoverable  in  the  blood  ;  but  in  inveterate  cases  the  blowl,  even  in  the 
intervals  between  the  exacerbations,  was  always  found  surcharged  with 
urates. 

Gout  is,  however,  not  the  only  morbid  condition  in  Avhich  urates  are 
in  excess  in  the  hiood.  Such  excuss  has  been  found  also  in  cases  of 
leukemia,  pneumonia,  anremia,  anil  Bright's  disease. 

Morbid  anatomy. — ^The  anatomical  changes  which  are  characteristic  of 
gout  depend  essentially  on  the  uraLic  deposits  which  form  in  various  parts 
of  the  body,  especially  in  and  al>out  the  Joints  ;  and  on  the  inttauimatory 
and  degenerative  processes  wliich  immediately  or  remotely  follow  there- 
upon. 

Wlien  a  gouty  joint  is  dissected  after  death  the  articular  cartilages  are 
seen  to  be  encrusted  with  a  white  mortardike  material  which,  on  analysis, 
is  found  to  lie  composed  of  sodium  liiurate.  This  sutMance  is  scattered 
in  specks,  streaks,  or  patches  oti  the  cartilages.  In  some  instances  the 
deposit  is  strictly  {•  on  Hoed  to  the  articular  cartilages ;  in  others  it  ex- 
tends to  all  the  structures  of  the  joint^to  the  ligaments,  fascm,  tendons, 
and  the  synovial  membranes  ;  and  the  synovial  fluid  itself  is  charged  with 
specks  and' crystJils  of  the  same  substance.  When  the  joints  are  erdarged 
and  deformed  the  deposit  infiltrates  the  tissues  outside  and  aroimd  the 
articulations — namely,  the  subcutaneous  connective  tissue  and  the 
substance  of  the  skin — penetrating  towards  the  surface  and  forming 
chalk-stones  and  tophi.  The  synovia  is  generally  found  to  lie  thick  and 
scanty;  but  sometimes  in  the  case  of  the  larger  joints,  such  as  the  knees, 
there  is  a  considerable  effusion  of  fluid  into  the  cavjty  of  the  articulation. 


Remote  secondary  changes  are  often  discovered  in  old  gouty  Joints, 
erosions  of  the  articuliitiiig  surfaces  and  thickenings  of  the  ends  of  the 
bones.  Those  latter  changes,  however,  are  not  peculiar  to  gouty  joints, 
but  are  identical  in  nature  and  character  with  those  which  are  produced 
by  repeated  and  chronic  inflammations  of  the  joints  from  rheumatism  or 
other  cause. 

The  commonest  and  indeed  often  the  only  seata  of  uratic  deposits 
found  after  death  are  the  articuhir  cartilages,  and  thcvse  have  been  the 
most  care  ft  illy  studied.  On  close  examination  it  is  perceived  that  the 
deposit  is  not  really  on  the  surface  of  the  cartilage,  as  at  first  sight  it 
appears  to  he,  but  is  situated  iuterstitially  in  its  substance.  This  may 
be  demonstrated  by  cutting  a  thin  \^erlii'Al  section  through  the  ciirtilage 
at  the  site  of  the  deposit,  and  examining  the  section  imder  the  microscope. 
It  is  then  seen  that  the  uratic  matter  is  infiltrated  through  the  matrix  of 
the  cartilage  beneath  the  free  surface,  and  that  it  is  composed  of  felted 
masses  of  acicular  crystals.  The  deposit  penetrates  only  to  a  small  depth 
below  the  surface,  usually  to  less  than  one-third  or  one-half  of  the  entire 
thickness  of  the  cartilage.  It  is  further  seen  thtit  the  deposit  is  densest 
close  undiT  the  articulating  surface,  and  that  it  grows  thinner  and 
thinner  towards  the  deeper  parts.  The  deepest  layers  near  the  bone, 
as  well  as  the  bone  itself,  are  entirely  free  from  deposit.  It  is  where 
the  deposit  is  thinnest  that  its  crystalline  structure  is  most  clearly  dis- 
cerned, 

"When  thin  sections  of  a  gouty  cartilage  are  digested  for  some 
hours  in  i^ai-m  water,  the  white  matter  is  entirely  dissolved  out,  and  the 
tissue  to  the  naked  eye  reassumes  its  normal  appearance.  But  when 
sections  thus  treated  are  examined  under  the  microscope,  it  is  seen  that 
in  those  pirts  where  the  deposit  was  thick  and  dense  the  matrix  of  the 
cartilage  is  profoundly  altered,  and  displays  an  opaque  granular  appear- 
ance, or  may  be  even  eroded  ;  but  that  in  spots  where  the  deposit  waa 
thin  and  sji^irsc  the  matrix  shows  no  change  from  its  normal  aspect.  These 
appearances,  which  have  been  verified  over  and  over  again,  prove  that  the 
uratic  deposits  in  gouty  joints  are  thrown  down  in  pre\4ously  healthy 
cartilage— that  the  morbil  changes  found  therein  are  not  primary,  but 
secondary,  and  are  due  to  the  pressure  and  initation  of  the  deposited 
matter.  Moreover,  the  fact  that  the  deposit  is  densest  near  the  articular 
surface  of  the  cartilage,  and  thins  away  towards  the  deeper  layers,  indi- 
cates that  the  uratic  matter  had  its  source  in  the  8yiio\iid  fluid  bathing 
the  cartilage,  and  was  precipitated  from  it. 

The  causal  relation  between  uratic  deposits  and  gouty  inflammation 
of  the  joints  has  been  minutely  traced  by  Sir  A.  Garrod,  He  made  an 
extended  series  of  obsen^ations  on  the  post-mortem  appearance  of  the  joints 
of  gouty  persons  whoso  previous  morbid  history  had  been  careftilly  ascer- 
tained ;  and  he  found  that  those  joints  which  had  passed  through  an 
attack  of  gouty  inflammation  at  some  previous  period  of  life  always  dis- 
played the  accusing  uratic  deposits  at  the  autopsy  ;  whereas  those  joints 
which  had  not  been  so  attacked  were  quite  free  from  such  deposits.     On 
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the  ground  of  these  obfien'ations  Garrod  formulated  the  proposition  that 
** ^OfUy  inflammation  is  invariabUj  attended  with  deposilmi  of  urate  of  soda,'^ 
This  proposition,  tbua  guardedly  worded,  is  probaljly  universally  true  ; 
but  it  does  not  appear  to  be  universally  true  that  a  joint,  which  at  some 
prerious  epoch  of  life  has  undergone  an  attack  of  gouty  inJianimation, 
will  invariably  be  found  after  death  to  exhibit  ma  tic  deposits.  Sir 
Dyce  Duckworth  recurds  the  case  of  a  man  under  his  care  with  ehronic 
phthisis,  who  bad  had  two  attacks  of  gout  iti  the  right  great  toe  juint  ; 
at  the  autopsy  neither  toe-joint  contained  a  speck  of  uratic  deposit. 
This  case,  however,  does  not  ]>rove  thiit  uratic  de|K>sits  had  not  tiiken 
place  during  the  goutj'  attacks ;  it  only  proves  that  such  deposits  are  not 
always  peimanent,  and  that,  untler  certiiin  conditions,  they  may  be 
removed  by  re-solution,  Xor  can  it  be  sidd  that  the  converse  of  GarroiFs 
proposition  is  iJivarialily  tnie,  namely,  that  a  joint  which  exhibits  uratic 
deposits  after  death  must,  in  every  case,  have  undergone  an  inflammatory 
gouty  attack  during  life.  Some  observations  bearing  on  this  point  have 
been  recently  published  by  I>r.  F.  Le™on  of  Copenhagen,  who  gives  the 
details  of  the  autopsies  of  twelve  cases  of  chronic  Bright's  tliseasc  with 
granular  contracting  kidneys,  in  all  of  which  ursitic  deposili?,  mostly 
very  slight^  were  discovered  in  one  or  more  joints.  The  previous  clinical 
history  of  the  larger  niimljcr  of  these  cases  was  either  defective  or 
altogether  wanting  ;  but,  with  regard  to  four  cases  in  which  the  jirevious 
history  was  ascertained,  no  evidence  was  elicited  that  any  ititlunuiia- 
tory  attacks  in  the  implicated  joints  had  occuixcd  during  life  (4).  The 
abfienoe  of  inflammatorv  attacks  in  these  caws  is  |irohably  to  be  explained 
partly  by  the  scantiness  of  the  deposit,  and  partly  by  its  slow  forma- 
tiotL 

The  relative  frequency  Tinth  which  the  several  joints  are  affected 
with  uratic  deposits  corresponds  closely  with  the  relative  fi  equency  with 
which  they  are  subject  to  gouty  inJiammation  as  clinically  obscrvctL 
This  brojid  conch islon  is  dearly  brouglit  out  in  the  records  of  eighty 
autoi^sies  of  gouty  sul^jccLs  nia<le  by  Dr.  Norman  Moore,  and  published 
in  St  Bartholomew's  Hospital  Reports  for  1887.  The  most  commordy 
afTected  joints  are  the  metatarao  -  phalangeal  jninta  of  the  great  toes; 
and  not  infrequently  these  are  the  only  joints  aHected  :  then  follow  the 
joints  of  the  insteps,  ankles,  knees,  hands,  and  wrists.  The  ellx)W8, 
shoulders,  and  hips  are  more  rarely  affected.  Deposits  may  be  present 
in  nearly  all  the  jinutsi  of  the  lower  extremities,  and  yet  be  entirely 
abaent  from  those  of  the  upper  extremities.  Among  the  rarc.^t  sites  of 
uratic  de|>o8its  may  lie  mentioned  the  articidations  of  the  jaws  and  larynx 
and  the  sterno-clavirnlar  joints. 

As  alreiuly  mentioned,  uratic  deposits  occur  in  other  jmrts  than  the 
joints  and  their  neighbourhoods.  The  must  conmmn  sites  t^f  these 
ahartk^Unr  thposits  are  the  rim  of  the  ear,  ami  the  tendons  and  apo- 
neuroses in  various  iwirts  of  the  iHMly.  Such  deposits  ate  also  seen  tint 
infrequently  in  the  skin  of  the  palms  and  soles,  on  the  eyelid.%  nose, 
and  other  parts  of  the  face ;  also,  more  rarely,  on  the  vocal  cotxls,  the 
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cranial  and  spinal  dura  mat«r,  tho  pia  mater*  the  sclerotic  coat  of  the  eye, 
the  filirons  sheaths  of  the  nerve-trunks,  and  the  aortic  %^alve8, 

Th  kkbuip  in  gout,—\l  has  been  long  recognised  that  there  are 
intimate  relations  l>etween  gout  and  renal  diseiise.  The  foriTi  of  kidney 
disease  which  ia  especially  associated  with  gout  is  that  which  is  char- 
acterised  by  gr-aniilar  degeneration  and  atr(»])hy  of  the  organs.  Hence 
this  form  of  renal  disease  is  sometimc's  spoken  of  as  the  *' gouty  kidney," 
or  *'the  gouty  form  of  Bright's  disease."  The  relations  between  articular 
gout  and  renal  disease  are  both  complicjited  and  inconstant.  In  many 
cases  the  renal  aflection  appefirs  distinctly  as  a  sequence  of  the  arthritic. 
In  other  cases  signs  of  renal  disease  precede  the  arthritic  manifestations ; 
or  again  the  two  conditions  may  nrise  simultaneously,  iSometimc's,  as 
before  pointed  out,  the  neernpsy  of  sulijeets  aft'ected  with  granular  con- 
traeting  kidneys  diselo.scs  the  existence  of  unsusiK>cted  uratic  dej>osiLs  in 
the  joints,  where  the  clinical  history  had  inrlicated  no  antecefient  inflam- 
matory arthritic  attacks.  It  may  l>e  said,  generally,  that  the  coincidence 
of  articular  gout  with  renal  disease  is  more  common  among  tho  poor  and 
in  hosi)ital  patients  than  among  the  easier  classes.  In  ciises  of  saturnine 
gout  implication  of  the  kidneys  is  almost  if  not  quite  invariable.  On 
the  <Jth</r  banil,  in  private  practice^  and  among  wcH-tonlo  patients,  it  is 
quite  cfimmcni  to  see  articular  gout,  even  of  a  chronic  and  inveterate 
eharacter^  run  its  entire  course  without  any  accompinying  signa  of  struc- 
tural disease  of  the  kidneys. 

When  gouty  kfdneya  are  cut  open  white  deposits  of  uratic  matter 
are  seen  on  tho  cut  surfaces.  In  the  cortical  substance  the  deposit  occurs 
as  specks  scattered  irregidarly  through  the  tissue  \  Viut  in  the  pyramidal 
portion  the  matter  is  in  streaks  rnnning  in  the  direction  of  the  tuliuli. 
In  bothc/ises  the  deposit  is  situated  in  the  intertubnlar  substance  ;  and, 
when  examine<l  under  the  Tni(Tosco|>e,  is  seen  to  consist  of  acicular  crystals 
exactly  resendding  those  found  in  gouty  joints. 

Pathology  and  chemistry  of  gout.^Gont  may  l>e  regarded  as  the 
expression  of  a  peculiar  diathesis,  or  et institutional  bias,  whieh  is  either 
itdierit*Ml  from  a  gouty  aneestry,  or  is  acquired  during  life  through  the 
operation  of  extrinsic  causes.  The  distinctive  features  of  the  diathesis 
are  a  tendency  to  {a)  tho  accumulation  of  urates  in  the  blood,  and  {h)  to 
the  dei>oBition  of  urates  in  the  tissues. 

These  two  conditions,  to  which  the  names  vmimmui  and  uratom  may 
bo  respectively  applied,  are  by  no  means  of  identical  pathcdogical 
valency.  They  diU'er  fiora  each  other  in  several  itnportaut  respects.  In 
lu'ata^raia  the  urates  circulate  in  a  sUite  of  solution  in  the  blood  au«l 
lymph — in  uratosis  the  urates  are  deposited  in  the  solid  fonn  in  the  suli- 
stance  of  the  tissues.  In  the  former  condition  tho  unites  can  only  act 
iniunously,  if  they  so  act  at  all,  after  the  manner  of  a  chemical  poison ; 
in  the  latter  condition  the  deyxisiited  crystals  nmst  act  more  or  less  as  a 
mechanic'd  irritant,  Uratiemta,  I  repeat,  is  not  confined  to  gout ;  it 
occurs  also  in  arnemia,  leukaemia,  pneumonia,  and  some  other  conditioiM, 
which  cannot  by  any  stretch  of  definition  be  included  in  the  term  gout 
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Umtosis,  on  the  other  hand,  is  absolutely  confined  to  iho  gouty  stiite, 
and  constitutes  its  pathognomonic  mark.  Umtosis  cannot  occiu",  so  far 
as  id  known,  without  coexisting  iiratiemia  ;  but  it  is  ct^ruiinly  tnie  that 
teatspmia  may  exist  for  long  periods  without  provoking  the  occurrence  of 
umtosis.  From  these  ilif!'erences  it  may  be  inferred  that  tlie  conditions 
of  origin  of  uratsemia  and  of  uratosis  are  not  tjuite  the  same  ;  and  tliat 
in  uratosis  there  are  some  a<lditional  factors  in  operation  beside  and 
beyond  those  which  give  rise  to  nrata^mia.  It  is  evident,  moreover, 
that  there  is  a  closer  relation  between  gout  and  uratosis  than  between 
gout  and  nrat^mia ;  and  that  the  conditions  which  lead  to  uratosis  have 
a  more  immediate  bearing  on  the  pathology  of  gout  than  the  conditious 
which  lead  t3  urataemia. 

ChemUtry  of  Umttma. — It  has  already  been  shown  that  gouty  deposits 
are  essentially  composed  of  crystals  of  sodium  biurate.  It  has  also 
been  shown  to  bo  extremely  prolmble,  if  not  certain,  that  the  precipita- 
tion  of  these  crystals  in  the  joints  is  the  actual  excit^mt  of  the  arthritic 
attacks  in  gout,  A  knowledge  of  the  chemical  relations  of  sodium 
biurate  is  therefore  indispensJible  to  a  cle^r  understanding  of  the  gouty 
process.  It  is  of  interest  to  know  how  this  compound  arises  in  the  IxKlily 
flui^la,  what  are  its  relatirjns  of  solubility  in  diverse  media- — especially 
in  the  blood,  lymph  and  synovia  —  and  what  are  the  factors  which 
tend  to  determine  its  precipitation  in  the  tissues,  or  tend  to  prevent  its 
precipitation. 

It  is  to  i>e  remembered  that  uric  acid  does  not  exist  in  the  blood  and 
lymph  in  the  free  state,  but  in  a  state  of  combination — as  a  urate. 
Whcn»  therefore,  uric  acid  is  sijoken  of  i\s  circulating  in  the  bixlily 
fluids  the  expression  is  not  quite  exact ;  what  really  circulates  is  not  uric 
acid,  but  a  urate.  TttJ^'e  are  three  clashes  of  urates  which  difier  radically 
from  each  other  both  iii  their  chemical  properties  an<l  in  their  conditions 
of  origin,  namely,  uadml  itrntr.%  biuniics,  and  fiwfdriimitt'.^.  The  neutral 
urates  (M,,  u)  are  ordy  foi-med  when  uric  acid  is  brought  into  contact 
with  alkalies  in  the  caustic  state  ;  and,  as  caustic  alkalies  never  exist  in 
the  animal  body,  the  ncutnd  urates  can  never  intervene  in  the  physio- 
logical or  pithological  history  of  uric  acid.  The  biunites  (Mil  w),  in 
the  form  of  the  sodium  biurate,  exist,  as  has  been  seen,  in  gouty  concre- 
tions. The  i]uadriiu'ates  (H.^  il,  MH  u)  constitute  the  form,  and  the 
sole  form,  in  which  uric  acid  sul>sists  in  normal  urine.  The  a!nor[ihous 
tirate  sediment  of  human  urine  is  thus  composed,  aTul  cousiHts  of  a 
mixture  of  the  iniarlriuiates  of  potassium,  sodium,  and  ammonium  in 
varying  proportions.  ^ 

It  may  be  further  said  that  the  normal  or  physiological  status  of  uric 

acid  in  the  body  is  that  of  a  f[ujnlriurate»  and  tliat  any  departure  from 

this  stttu«  leads  to  pathnln*;intl  conseqnenees.     In  urolithiasis  the  de- 

I  parture  is   towards  a  brcaking-up  of   the   unstiible   quadriurate,  and  a 

^^P  *  For  A  fuller  Recount  of  the  amtes  and  the  cliemC«try  of  gotit,  tttt*  ren»itT  is  ii'ferred  to 

^^        the  «Dthor'»  CrnouiaD  Lectures  for  1892  Ot*  tf^e  Vfiemistrif  of  Uric-Acui  Uravi:!^  and  Gout, 
I  published  by  Smith,  Eidirr,  aud  Caiupany. 
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setting  free  of  its  uric  acid,  thereby  leading  to  tlie  formation  of  urinary 
gravel  and  calctihis.  In  gout  the  departure  is  in  the  converse  direction 
— towards  the  transfoiinatiori  of  the  quadriiirate  into  the  more  stable 
biurate,  and  the  precipitation  of  the  latter  in  the  tissues. 

Seeing  that  sotlium  biurate  is  the  essentiftl  comjjonent  of  gouty  con- 
cretiuui*,  the  solvent  relations  of  this  substance  are  of  great  interest  in 
the  study  of  the  patholugy  of  gout^  The  best  solvent  for  sodium  biurate 
ia  pure  water,  which,  at  blood-heat,  dissolves  it  in  the  jjroportion  of 
about  1  part  in  lUOO  ;  hut  if  any  salt  of  sodium  be  added  to  the  water 
its  solvent  power  on  the  biurate  is  greatly  reduced.  Water  containing 
0*2  per  cent  of  the  liiearbouate  or  chloride  of  si)dium  only  dissolves  aVjoui 
1  fmrt  in  3000  ;  water  containing  Ovi  per  cent  only  dissolves  abotit  1 
part  iu  10,000  ;  and  in  water  containing  0*7  per  cent  of  sodium  salts  the 
biurate  is  almost  insoluble.  All  the  sodium  salts  act  alike  ;  the  car- 
bonate and  phosphate,  wkich  have  an  alkaline  reaction^  exercise  just  as 
much  deterrent  elTect  as  the  chloride  and  sulphate,  which  have  a  neutral 
reaction.  Now  the  serum  of  the  blood,  and  its  derivatives,  lymph  sind 
synovia,  are  very  rich  in  soilium  salu, — they  conUun  about  (*'5  per  cent 
of  sodium  chloride,  and  al*out  02  per  cent  of  sodium  bicarlxnnate,  making 
with  the  small  amount  of  sodium  phosphate  a  totjxl  of  about  073  per 
cent  of  sodium  salts ;  whereas  the  other  salts  of  the  serum — potassium, 
calcium,  and  magnesium  salts— only  amount  to  0  11  per  cent  all  put 
together  It  was  ascertained  by  direct  experiment  that  the  bi'fniviour 
of  uric  acid  and  the  urates  with  bloml-scnun  and  its  derivatives  depends 
entirely  on  the  sah'ne  ingredients  wdiich  they  cOnUun,  and  is  quite 
indepen^lent  of  their  a  1 1mm i nous  constituents.  When  serum  was  deprived 
of  its  salts  by  dialysis  it  reacted  with  uric  acid  and  the  urates  like 
simple  water.  It  was  not,  therefore,  surprising  to  find  that  soflium 
bin  rate  h  almost  insolulrle  in  serum  and  synovia.  From  a  number  of 
comparative  experiments  it  was  estiniated  that  these  fluids  could  not 
hold  in  si»lutiou  more  than  about  I  part  in  10,U00  of  crystalline  sodium 
biurate, 

liesulis  of  a  corresponding  character  were  obtained  with  actual  uratic 
deposits,  as  shown  in  the  following  experiments: — A  metatarsal  bono 
from  the  bmly  of  a  gouty  man,  encrusted  on  its  articulating  suifaces  with 
uratic  matter,  was  suspended  in  a  phial  conUiiiiing  six  ounces  of  blood- 
serum  of  the  pig,  a  few  diops  of  chloroform  l>eing  added  to  prevent  decom- 
position. The  phial  was  placed  in  the  wvirm  chamber,  at  hlocul-heat, 
for  a  fortnight,  and  after svards  kept  on  a  shelf  in  my  sitting-room. 
The  scrum  w;is  renewed  three  times  in  the  course  of  the  experiment. 
No  appreeialde  change  in  the  defjosit  \vm  observed  for  a  very  long  time. 
EveTi  after  the  lapse  of  eiglit  months  the  encrusted  matter  did  not  appear 
dinnnishciL  Neverthi'less  slow  sulutiim  w^as  taking  place.  At  the  end 
of  twelve  months  a  diminuti*m  was  visible,  and  in  fifteen  months  the 
deposit  was  entirely  dissolved  out  In  strong  contrast  with  this  was 
the  behaviour  with  water.  A  second  met^iUirsal  bone  from  the  same 
subject,  and  similarly  encrusted,  w^as  suspended  in  six  ounces  of  distilled 
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water,  and  treated  in  the  same  way.  The  deposit  was  entirely  dissolved 
out  in  foiir  days.  The  cause  of  this  immense  difference  was  due  to  the 
large  quantity  of  sodtum  salta  in  the  serum. 

Beftutnour  of  unc  arid  and  the  quadrmrates  with  hh^od-serum  and  synovia, 
— An  examination  of  the  reaction  of  free  uric  acid  with  blood-serum  and 
synovia  is  a  necessary  part  of  the  study  of  the  chemistry  of  g*jut.  It  is 
only  by  knowledge  thus  gained  that  we  can  hope  to  eluciilate  the  mode 
in  which  sodium  biurate  origi nates  in  the  body,  and  to  learn  sonieihing  of 
the  conditions  which  control  its  precipitation  in  the  gouty  syf^tcm. 

When  unc  acid  is  digested,  at  the  temperature  of  the  body,  with 
eenim  or  synovia  it  passes  freely  into  solution  in  combinatinu  with  a 
base.  Such  a  solution  (when  fully  saturated)  is  found  to  contain  as 
much  as  1  jmrt  in  500  of  uric  acid.  The  chemical  and  i^olvent  power  of 
serum  and  synovia  on  uric  acid  depends  entirely  on  the  sodium  carbonate 
which  they  canU*in,  which  imparts  to  them  tlieir  alkaline  roaction^and 
has  no  relation  to  the  sodium  chloride  and  other  neutral  salts  contained 
in  them.  The  combination  which  is  forme<l  under  the.se  circurastanceB 
is  always  in  the  first  instance  a  ruiadri urate,  and  not  a  biurate.  The 
quadriurate  is,  however,  an  unstable  salt ;  and,  in  solutions  of  the 
alkaline  carbonates  such  as  the  serum  of  the  blood,  lymph,  find  synovia^ 
it  slowly  takes  up  an  additional  atom  of  base,  and  is  thereby  gnidually 
converted  into  a  biurate.  The  biurate  of  sodium  thus  formed  finds 
itself  in  a  medium  rich  in  sodium  Scdts,  and  one  wherein,  a.s  wo  have 
Men,  it  is  almost  insoluble  ;  it  is,  conse*|uently,  after  a  time  thrown  out 
nf  solution  and  precipitated  in  the  cry-stallirie  form. 

In  order  to  bring  this  remarkable  succession  of  events  more  clearly 
before  the  readers  mitui  the  particulars  of  three  experiments  may  be 
related. 

Erperwwit  1. — Fresh  serum  of  pig's  blood  was  treated  with  uric  acid 
in  excess  in  a  ^oz,  phial,  tightly  corked,  and  chloroformed  to  prevent 
decomposition.  The  phial  was  gently  turned  upside  down  a  few  times 
at  iirst,  Ijut  was  not  subsequently  di?iturbcd  ;  it  was  then  placed  in  the 
warm  chanilier.  The  serum  soon  cleared^  the  undissolveil  uric  acid  fell  to 
the  bottfjm,  and  the  supernatjint  serum  became  tr.msi^arenU  For  about 
twenty-four  hours  no  change  occurred,  but  in  the  course  of  the  second 
day  stars  of  sodium  biurate  wcn^  detected  amid  the  defjosit,  and  during 
the  third  day  an  ahundant  precipitation  took  place  of  stars  and  needles 
of  biurate,  exactly  resembling  those  found  in  gouty  concretions.  On 
the  fourth  day  the  process  of  precipitation  was  nearly  complete,  and  the 
supematiint  serum  was  found  comparatively  free  from  uric  acid 

ETpaiment  2. — Blood-serum  of  the  horse  was  digested  at  100''  F. 
with  excess  of  uric  acid  for  fifteen  minutes  with  constant  jtgiUition.  The 
senim  (now  highly  charged  with  dissolved  (juadri urate)  was  then  filtered 
and  placed  in  a  corked  phial  in  the  warm  chand>cr.  In  al>itut  twelve 
houFi  the  serum,  previously  clear,  liegm  to  lose  transpirency,  anil  Hue 
needles  of  biurate  were  tletected  in  it  \sith  the  microscope.  On  the  next 
I  djiy  copiouB  precipitation  took  place.     On  the  fourth  day  the  process 
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seemed  to  bo  complete,  and  the  supernatant  senini  was  found  to  contain 
only  traces  of  uric  acid. 

Ej-periment  3.— Synovia  obtained  from  the  hip-joints  of  an  ox  was 
shaken  up  with  excess  of  uric  acid  for  about  half  an  hour,  and  then  left 
at  rest  In  six  hours  the  undissolved  uric  acid  bad  subsided.  The  super- 
natant fluid  was  then  carefully  decanted  into  a  2-oz.  phial  and  placed 
in  the  warm  chandier.  For  two  days  it  remained  quite  unaltered  ;  but 
on  the  third  duy  precipitation  of  biiuate  began,  and  continued  copiously 
during  the  fourth  day ;  on  the  fifth  day  precipitation  was  apjiarently 
completed,  and  the  sujiernatant  liquor  was  found  almost  free  from  uric 
acid. 

It  was  impossible  not  to  be  struck  with  a  certain  rough  resemblance 
between  the  resultis  uliserved  in  these  ex])eriment8  and  the  ]>henomena  of 
the  gouty  puroxysm.  In  the  gouty  srd>ject  it  is  assumed  that  the  blood 
becomes  more  and  more  impregnated  with  urates  until,  after  a  certain 
pericMj  of  incnhation  has  been  accomplished,  siiddt^n  precipitation  of  sodium 
biurate  takes  place  in  and  about  the  joints,  and  the  **  tit  of  the  gout^^  is 
declared.  Then  follows  a  process  of  reco\'ery,  with  restoration  of  the 
blood  to  a  purer  sUite — that  is,  with  a  lessened  impregnation  with  urates. 
In  the  artiticial  counterfeit  we  observe  a  similar  succession  of  events : 
first,  impregnation  of  the  medium  with  sodium  q uadri urate ;  secondly, 
a  period  of  inctilmtiun  or  maturation,  during  which  the  quadriuratc 
passes  gradually  into  Inurate ;  thirdly,  somewhat  sudden  precipitation 
of  sodium  bin  rate  in  the  crystalline  form  ;  and^  lastly »  restoration  of  the 
medium  to  comiuirative  p\uity. 

There  is  a  point  of  some  import^ince  in  connection  with  the  chemistry 
of  the  biiu-ates  which  may  he  here  mentioned.  Thu  biiu'iites  are  c^qiable 
of  existing  under  two  distinct  forms  or  modifications,  nnmcW,  the  ordinary 
anhydrous  crysiidliue  form  seen  in  gouty  concretions,  and  a  hydratetl 
gelatinous  modihciition.  The  hydruted  tnrwli fixation  is  much  more  soluble 
in  serum  and  other  media  than  the  crystalline  fonri.  The  hydmted  con- 
dition is  essentially  tmstablo,  and  it  tends  to  lapse  by  a  sjMDntaneoufl 
change,  into  the  crystalline  form. 

The  facts  above  elicited  respecting  the  chemical  relations  of  uric  acid 
and  ihii  urates  enable  us  to  ol»tain  a  coherent  view  of  the  history  of  luic 
acid  in  the  living  body.  In  normal  urine  mic  aci<l  always  exists  as  a 
quinlrjurato  ;  in  animals,  such  as  birds  and  serpents,  which  eliminate 
their  niu ogen  as  uric  acid,  the  urinary  excretion  is  comjxised  entirely  of 
the  same  combination.  It  is,  moreover,  demonstrable  that  in  media 
containing  alkaline  carbonates — ^such  as  the  serum  of  the  blood  and  its 
derivatives,  l^unph  and  synovia — uric  acid  pjisscs  into  solnticm  in  the  first 
instame  as  a  quadriurate.  From  thesti  considerations  it  may  be  inferred 
that  in  the  normal  state  tiric  acid  is  pnmarily  tiiken  up  in  the  system  as 
a  quadriuiate  ;  that  it  circulates  in  the  bluo<i  as  a  quadriurate  ;  and  that 
it  is  finally  voided  with  the  urine  as  a  qtiadriuratc.  In  [R^rfcct  heidth 
the  elimination  of  the  quadriurate  proceeds  with  sufficient  speed  and 
completeness  to  prevent  any  undue  tlctcntion  or  any  accnmulaiion  of  it 
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in  the  bLxxl.  But  in  the  gouty  state  this  tranquil  process  is  interrupted, 
either  from  defective  action  of  the  kidneys  or  from  excessive  introduction 
of  urates  into  the  circulation,  and  the  qua<hiarato  lingers  unduly  in  the 
blood  and  accumulates  therein.  The  detained  quadriurate,  circtdiiting 
in  a  medium  which  is  neb  in  sodium  carbonate,  gividually  takes  up  an 
additional  ati>m  of  base,  and  is  thereby  transfoinuHl  intu  biuratc.  The 
biuratc  thus  produced  exists  at  first  in  the  hydrated  or  gelatinous  modi- 
ficotion;  but  vn\)i  the  lapse  of  time  and  increasing  accumulation  it  passes 
on  into  the  almost  insoluble  anhydrous  or  crystalline  modification  ;  and 
then  precipitation  of  it  becomes  imminent,  or  actually  takes  place. 

The  cotuiitvim  vhirh  acnltrttfe  or  re  fan  I  the  proressia  which  a/!minak  in 
iJie  preeijtihttion  of  mlinm  hiunde, — ABsnming  a  real  analogy  to  exist 
between  the  processes  which  go  on  in  serum  artificially  impregnated  ynlh 
uric  acid,  and  the  processes  which  go  on  in  the  blo(xl  of  a  gouty  patient, 
and  culminate  in  the  deposition  of  unitic  concretions,  it  is  a  matter  of 
int<3rest,  as  beiiring  on  the  pathology  and  treatment  of  gout,  to  investigate 
the  conditions  which,  in  the  aitificial  parallel,  accelerate  or  retard  these 
pi-ocesses. 

As  already  explained,  these  processes  consist  of  three  distinct  chemical 
changes.  First,  the  quailriunite  originaUy  foniied  is  converted  into 
hydrated  biunite ;  next,  the  hydrated  biuratc  is  changed  into  anhydrous 
biurate  ]  and,  finally,  this  ardiy<Jrous  bi urate  is  precipit^ited  in  the 
cryst«dline  form.  For  the  present  pur|)ose  it  wiU  be  more  convenient  to 
consider  these  changes  as  one  contirumus  process,  and  for  the  sake  of 
brevity  and  ease  of  expression  this  process  may  be  designated  aa 
mainmiion. 

The  investigation  embraced  a  study  of  the  effects  of  temperature, 
percentage  of  uric  acid  in  solution,  and  the  addition  of  various  sjdine 
and  other  substances  to  the  maturating  medium. 

{n)  Temperature. — It  w;is  fonnd  invariably  that  maturation  was  more 
quickly  accomplished  in  the  warm  chamber  at  100"  F,  than  at  the 
temperature  of  the  room,  but  the  ultimate  result  was  exactly  the  same 
in  lx»th  cases.  For  example,  senmi  charged  with  1  part  of  uric  acid  in 
600  l)egan  to  precipitate  in  the  warm  chamlTer  in  four  hours,  and  pre- 
cipitated copiously  in  six  honrs.  A  dujjlicate  specimen  kept  at  the 
tempeniture  of  the  room  (f>5  F.)  began  to  precipitate  in  eight  hours, 
and  did  not  precipitate  copiously  for  sixteen  hours, 

{b)  Quantity  of  Uric  Acid  in  Solution. — It  was  foun<l  that  no  factor 
exercised  so  great  and  decisive  an  influence  on  the  specil  of  maturation 
and  the  advent  of  preci]>i ration  as  the  proportion  of  uric  acid  in  solution. 
The  copiousness  of  the  precipitation  was  likewise,  of  course,  affected  l)y 
the  same  factor.  The  following  experiment  with  bloocbscrum,  the  results 
of  which  are  arranged  in  a  tabular  form,  illustrates  these  points  ia  a 
striking  manner : — 
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Table  showing  the  Influence  of  Perceiitago  of  Unc  Acid  in  the  Medium 
on  the  Speed  of  Miituration  and  the  time  of  Advent  of  Precipitation. 


Qouitity  of  UHc  AcW  cootiilneil  in  the 
S«rum. 


I  in  lOfH)      . 
1  in  2000      . 


1  in  0000      . 
1  in  8000      . 


IS  me  of  PTBcipitatitin  of  BodiDm  OJonte. 


Precipitation  begun  in  ux  hours,  oapioiu  pre- 
cipitation ill  ftiurteon  hours. 
Precipitation   began   in    thirty -three    hotin, 

copious  precipitation  in  three  diiys. 
Slight    preci  pi  tuition    lif^an    in    three   days, 

which    t>etvtui«   a    Utile   mora   copious    in 

twelve  diivs, 
A  U'Vi  ni'i'Jti'9  of  hinrate  were  di^teoted  on 

the   MXth    ilay  ;   uioru  needles  and  a  few 

tuft^  in  twelve  diiys. 
A   few  short   needles  were   detected   on    the 

thirteenth  day.     In  thirty  days  the  needles 

werf  feoniewhat  more  nuruerous, 
Xo    iTotdlia    were    discoverRhlti    in    fourteen 

days  ;  a  few  wenj  detected  in  forty  daya. 
Nn  iipeiilea  oould  be  detected  after  a  lapse  of 

forty  days. 


Assuming  that  the  inflammatory  arthritic  attacks  in  gout  are  directly 
due  t^  copious  and  sudden  precipitcition  of  crystalline  stars  and  needles 
of  sodic  binrate  in  the  cartilages  and  tibrous  structures  of  the  joints,  the 
evidence  before  me  indicates  that  such  copious  and  stnUlen  precipitation 
can  only  lake  place  when  the  fluids  kiihing  these  structures  aro  impreg- 
nated with  uric  acid  in  at  least  the  prop«jrtion  of  1  part  in  2500.  Below 
this  point  the  precipitciliuu  occurs  slowly  and  scantily,  and  only  in  the 
form  of  short  scattered  needles.  When  the  proportion  of  uric  acid  dis- 
Bolvefl  in  the  senim  w%as  ordy  1  p^nt  in  5000  the  deposited  needles  of 
biurate  were  mostly  alxKit  as  long  as  the  diann'ter  of  a  red  blood  disc, 
Borae  were  twice  this  length,  and  a  few  three  times  this  length  ;  all  were 
of  extreme  tenuity.  It  is  quite  conceivaVdc  that  this  sHghter  precipita^ 
tion  in  the  tissues  of  short  scattered  needles  might  account  for  certain 
irrittitions  in  the  various  orgaris,  such  as  characterise  irregular  or  larval 
gout,  lujt  it  could  searcely^  engender  frank  inflammatory  atUicks,  It 
is  further  conceivable  that  the  presence  in  the  Idocjd  of  such  scattered 
needles  might  constitnte  foci  around  which  clotting  might  take  place,  and 
that  the  thrombosis  not  infrequetitly  observed  in  gouty  cases  might  be 
thus  accounted  for. 

The  impregnation  of  the  blood  in  gouty  persons  with  in  ic  acid  to  the 
ejctent  of  these  lesser  degrees  is  ^^ithin  the  range  of  observed  actualities. 
Sir  Alfred  (larrod,  by  ffuantitative  analysis,  obtained  from  the  blood* 
serum  of  one  of  his  jjatients  uric  acid  to  the  amount  of  1  jwut  in  5714  ; 
and  he  remarks  that  the  quantity  thus  reeoveralde  fiom  the  blood  is 
probably  much  under  the  actual  amount,  as  considerable  loss  may  occur 
from  unavoidable  causes. 
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These  considemtiona  lead  to  the  suggestion  that  a  microscopical 
examination  o£  the  blood  in  gouty  persons  might  sometimes  reveal  the 
existence  of  needles  of  bi urate  in  that  fluid.  I  tested  this  point  in  ten 
CMet  of  chronic  gout  by  examining  a  drop  of  blood  drawn  from  the 
finger^  but  I  failed  to  obtain  positive  results. 

((*)  Influence  of  Saline  Substances. — The  effect  of  saline  substances 
on  the  maturating  process  vrvis  tested  by  adding  small  quantities  of  varioua 
salts  to  serum  impregnated  with,  uric  acid,  and  o1>serving  whether  these 
additions  accelemted  or  retarded  precipitation.  The  following  summary 
Indicatefl  the  conclusions  deduced  from  the  experiments  : — 

The  addition  of  sodi\im  salts  to  the  matiiratiug  medium  invariably 
hastened  the  precipitation.  An  idea  of  the  degree  of  acceleration  may 
be  gathered  from  the  following  examples  :^Serum  impregnated  with 
uric  acid  to  the  extent  of  1  part  per  1000  began  to  precipitate  in  seven 
hours,  and  precipitated  copiously  in  sixteen  hours,  A  parallel  experi- 
ment, in  "vrhich  0  2  per  cent  of  sodium  chloride  had  been  added  to  the 
aenmit  began  to  precipitate  iu  five  hours,  and  precipitated  copiously  in 
twelve  hours.  Another  sample  of  serum  was  impregnated  with  uiic  acid 
to  the  extent  of  1  part  in  2000,  This  began  to  deposit  crystals  in  thirty 
hours,  and  deposited  freely  in  ninety-six  hours.  In  a  parallel  experiment, 
in  which  0*2  per  cent  of  sodium  bicarbonate  had  been  added  to  the 
medium,  precipitation  began  in  twenty  hours,  and  free  precipitation  took 
place  in  forty  hours.  The  alkaline  reacting  salts — the  carbonate  and 
phosphate^had  exactly  the  same  effect  bs  the  chloride  and  sulphate, 
which  are  neutral  in  reaction* 

The  addition  of  potassium  salts  sensibly  retarded  precipitation,  but 
did  not  appreciably  diminish  the  eventual  amount  of  it.  Here,  again, 
the  carbonate  and  phosphate^  which  are  alkaline,  prcxiuced  just  the  same 
effects  as  the  chloride,  iodide,  and  bromide,  which  are  neutrab  Both 
with  potassium  and  sodium  salts  the  results  were  entirely  dominated  by 
the  nature  and  quantity  of  the  bases  added,  and  had  no  reference  to  the 
acidulous  radicle  with  which  the  bases  were  combined. 

The  addition  of  calcium  and  magnesium  salts  appeared  to  delay  pre- 
cipitation^  but  their  action  in  this  respect  was  quite  insignificant  or  even 
doubtfid.  The  salts  of  lithium  had  not  the  slightest  influence  either  way. 
Piperazine,  whether  in  the  free  state  or  as  chloride,  was  not  found  to 
exercise  any  influence  on  the  advent  of  precipitation. 

Topographj  of  uratic  deposits, — The  topographical  distribution  of  uratic 
deposits  through  the  various  organs  and  tiBsues  of  the  body  exhibits 
certain  welb marked  characteristics.  These  deposits  are  found  almost 
exclusively  iu  structures  belonging  to  the  connective  tissue  class — in 
cartilages,  ligaments,  tendons,  and  other  fibrous  structures,  and  in  the 
cutaneous  and  subcutaneous  connective  tissues.  On  the  other  hand, 
uratic  deposits  are  conspicuously  absent  from  the  muscular  tissue,  and 
from  the  substance  of  the  brain,  liver,  spleen^  and  lungs.  The  tissues 
which  are  liable  to  uratic  precipitations  are,  however,  not  equally  so  in 
the  different  parts  of  the  body.     The  cartilages^  ligaments^  and  tendons 
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in  and  ubout  the  joints,  which  are  Tmthed  with  Byno^na,  are  much  more 
prone  to  those  deposits  than  arc  cartilages  antl  filirutis  strnctures  situated 
at  a  distance  from  joints,  and  which  arc  not  bathed  with  feynovial  fluid.  It 
is  further  to  be  noted  that  uratic  deposits  favour  the  more  superficial  and 
cooler  parts  of  the  lvod>%  especially  the  upper  and  lower  extremitieSj  and 
are  more  rare  in  the  deeper  and  warmer  interior  parts  of  the  tnink.  It 
may  be  inferred  from  these  particulars  that  the  influencea  which  co- 
operate to  determine  the  site  of  uratic  precipitjitions  are  of  sevenil  and 
quite  diflercnt  kinds.  1  do  not  propose  to  discuss  this  siilijcct  compre- 
hensively»  but  to  refer  to  two  points  only  which  seem  capable  of  chemical 
or  physical  elucidation.  These  are  (a)  the  influence  of  the  proportion  of 
Bodium  salts  in  the  several  organs  and  tissues,  and  {b)  the  influence  of 
synovia, 

(t()  Influence  of  the  proportion  of  sodium  salts, — We  haie  seen  that 
the  dominant  factors  in  uratic  j^recipitation,  as  studied  in  the  laboratory, 
are  the  proportion  of  urates  and  the  proportion  of  sodium  salts  contained 
in  the  medium, ^  The  highest  tendency  to  precipitation  is  reached  when 
there  is  a  concurrence  of  these  two  factors  in  maximum  intensity,  A 
medium  may  be  rich  in  mates,  but  if  it  be  at  the  same  time  poor  in 
sodium  salts,  its  tendency  to  precipitation  is  feeble,  and  vke  ttrsa.  This 
fact  has  a  direct  l>OLU"ing  on  the  tojxjgraphy  of  uratic  deposits.  For  if 
%vo  suppose  the  system  of  a  gouty  mari^  on  the  eve  of  an  outbreak,  to  bo 
throughout  eipudly  impregnated  with  urates,  it  is  obvious,  from  the 
experimental  evidence  before  adduced,  that  uratic  precipitation  would 
take  place  earliest  and  most  copiously  in  those  parts  which  were  richest 
in  sodium  salts,  and  take  place  latest,  or  not  at  all,  in  those  parts  which 
wore  poorest  in  sodium  Siilts.  Let  us  now  examine  the  distribution  of 
sodium  stilts  in  the  body,  and  seek  to  ascertain  if  there  be  any  corre- 
spondence between  the  liability  to  uratic  deposits  in  the  several  tissues 
and  organs  and  the  proi>i:>rtion  of  sodium  salts  normaily  contained  in 
them.  In  the  subjoined  tiible  I  have  arranged  the  results  of  analyses  on 
this  point.  The  materials  available  for  comparison  are  not  so  full  and 
precise  as  could  be  desired,  but  their  general  significance  is,  I  think,  quite 
unmistakable.  In  order  to  rentier  the  com[>arison  more  complete  and 
inj^tructive  I  have  included  in  the  tiible  not  only  the  resxdts  with  respect 
to  the  solid  organs  and  tissues,  but  also  those  with  respect  to  blood* 
serum  and  its  derivatives — ^lymph  and  synovia. 

Table  showing  the  Percentage  of  Sodium  Salts  in  the  several  Fluids, 
Tissues,  and  Organs  of  the  Body, 


nioo<l'»erum 
LympU    • 
By  no  via  . 
Cartilage . 
Fibrgus  tissue 


per  eetit. 
rr-70 
070 
0*80 
0*f>0 
0  70 


Sodfmn  S&lti 

per  c^'nt. 

Blood  oorpHsclea 

0-20 

Bram       .        ,        . 

0*20 

Mimcle     .        . 

O'OS 

Spleen     i 
Liver 

0'04 

0  02 
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^  The  pTxiportiou  of  calcium  aiict  maf^&iiam  i^Ita  ta  always  too  imalt  to  bavi;  any  appre- 
ciable iufiuflnco  on  the  occurrence  of  uratic  itrecipitatiou. 
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An  inspection  ol  the  table  shows  that  tLo  tissues  which  are  liable  to 
urstic  dei>osits  are  very  much  richer  in  soclinni  salts  than  the  tissues  and 
organs  which  are  not  thus  liable.  The  remarkable  immunity  from  unttic 
dejwsits  enjoyed  by  the  muscular  tissue  and  by  the  brain,  liver  and  spleen 
may  be  inferred  to  be  due,  for  the  greater  part  at  least,  to  their  poverty 
in  sodium  salts.  It  has  before  been  shown  that  the  solvtrit  j>uwer  of  a 
medium ^for  sodium  biurate  increases  in  correspondence  with  its  lessening 
proportion  of  sodium  salts.  Brain  has  only  about  fjnc-fourth  the  per- 
eeniage  of  these  salts  as  compared  with  cartilage  ard  fil>rcm8  tissue^  and 
muscle  only  one-tentb.  This  difference  signifies  (roughly)  that  brain  has 
four  times  more  power,  and  muscle  ten  times  more  power,  of  dissolving 
sodium  biurate  than  cartilage  and  fibrous  tissue,  and  therefore,  respec- 
tively, four  and  ten  times  more  power  of  resisting  its  preci] citation  in 
their  substance.  On  this  ground  it  might  probably  be  trutUfuIty  gaid 
that  brain,  muscle,  liver,  and  spleen  could  not  become  the  sites  of  uratic 
deposits  until  the  fibrous  and  cartilaginous  tisBues  had  been  exhausted 
in  this  respect.  It  is  true  that  the  immune  tissues  and  t-rgans  have  a 
quicker  circulation  than  cartilages  and  tendons,  and  this  doubt Irss  con- 
tributes importantly  to  thfi  diflieience  ;  but  it  docs  not  fully  iictount  for 
it,  otherwise  we  shotdd  expect  to  find  that  the  skin,  which  is  alnutdantly  sup- 
plied with  blood- vesseh,  would  share  this  immunity*  The  pr(  j>ntency  of 
the  cartilages  and  fibrous  tissues  to  induce  uratic  precipitation  in  their 
flubstance  must  obviously  operate  in  a  conser\^ative  direction,  and  serve 
to  protect  the  more  vital  organs  of  the  gouty  from  similar  precipitations, 
where  they  would  produce  more  deadly  effects. 

(//)  Influence  of  synovia, — ^The  connection  between  synovia  and 
gouty  deposits  is  evidently  very  close  and  speciab  Synovial  fluid  itself 
has  been  repeateilly  found  heavily  laden  "with  cryst^ds  of  sodium  bi- 
urate. In  the  great  majority  of  the  less  severe  cases  of  guut  uratic  deposits 
are  exclusively  confined  to  those  cartilages,  ligaeients,  and  ten  ^itns  which 
are  in  actual  contact  with  synovial  sacs  or  synovial  sheaths.  With  regard 
to  the  articular  cartilages  it  may  1>e  demonstraterl,  I  thtnk,  that  the  tiratic 
precipitation  actually  takes  place  from  the  synovial  fluid,  and  is  not  self- 
originating  in  the  cartilaginous  substance.  Vertical  sections  of  gouty 
cartilages  are  very  convincing  on  this  point ;  if  such  sections  are 
examined  under  the  microscope  it  is  seen  that  the  deposit  hugs  the 
free  surface  of  the  cartilage,  and  that  it  becomes  ]irogrcs!$ively  simrser 
and  8p:irser  towards  the  deeper  layers — the  central  and  deei>est  parts  being 
often  quite  free  from  deposit. 

This  mode  of  distribution,  moreover,  implies  that  the  jirocess  of  de- 
|X)sition,  so  far  as  concerns  the  cartilage,  is  a  purely  fmssive  and  physical 
one,  and  in  nowise  active  and  vital  in  its  initiation.  We  m;iy  sn|>p08e  that 
the  urate  dissolved  in  the  synovia  penetrates  by  liquid  dilfusion  into  the 
superficial  layers  of  the  underlying  cartilage,  and  that  when  the  critical 
moment  arrives  precipitation  takes  place  simultaneously  in  the  synovia 
and  in  the  cartilage.  On  this  view  the  granular  and  erotsive  changes 
sometimes  found  in  gouty  cartilages  are  entirely  secondary,  and  are  due 
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to  the  rt>Hotioii  of  the  tissue  against  the  presence  of  a  foreign  body  lodged 
in  iUi  substance.  It  is  of  some  interest  to  know  that  this  process  can  be 
ftrtitlcittlly  imitated,  and  that  a  counterfeit  gouty  cartilage  can  be  produced 
in  the  articulation  of  a  dead  animal.  Samples  of  such  counterfeits  were 
])n>cui*etl  in  the  following  manner : — Tarsal  bones  of  a  pig  were  suspended 
in  phials  charged  with  a  saturated  solution  of  sodium  biurate  made  in 
hot  water  and  then  cooled.  The  phials  were  chloroformed  and  corked, 
and  then  set  aside  in  the  warm  chamber,  or  at  a  temperature  of  the  room. 
Reprecipitation  of  the  biurate  took  place  in  two  or  three  days.  If  the 
bones  were  now  examined,  the  articulating  ends  were  found  to  be  en- 
crusted with  a  chalky  matter,  which  could  not  be  wiped  off  with  a  towel 
nor  removed  with  a  nail-brush.  They  presented  an  exquisite  imitation 
of  the  plastered  appearance  of  a  gouty  cartilage.  If  vertical  sections  of 
such  cartilages  (previously  hardened  in  absolute  alcohol)  were  made,  and 
examined  with  the  microscope,  the  deposit  was  seen  to  be  situated  in 
the  substance  of  the  tissue,  close  beneath  the  synovial  surface  of  the 
cartilage,  and  could  be  identified  as  consisting  of  a  dense  felt  of  fine 
needles  of  biurate.  The  deeper  layers  of  the  cartilage  were  not 
affected. 

It  may  be  inferred  that  the  uratic  deposits  which  occur  in  the  liga- 
mentous and  tendinous  structures  of  gouty  joints  are  produced  in  the 
same  way  as  those  found  in  the  articular  cartilages ;  that  the  precipita- 
tions take  place,  chiefly  at  least,  from  the  synovial  fluid  with  which  they 
are  bathed,  and  that  they  are  not  primarily  due  to  morbid  changes  in  the 
structure  of  the  tissues. 

Two  questions  may  now  be  asked  : — First,  why  does  gouty  precipita- 
tion take  place  preferentially  in  synovia  rather  than  in  its  cognates,  the 
serum  of  the  blood,  and  lymph  ?  And,  second,  why  do  the  joints  differ 
so  much  from  each  other  in  their  liability  to  attack  ?  I  will  discuss  the 
two  questions  together,  as  the  arguments  often  dovetail  into  each  other. 
It  may  be  that  there  is,  as  Sir  A.  Garrod  suggests,  some  special  attraction 
in  the  joints  for  uric  acid.  But  there  are  undoubtedly  other  factors 
which  come  into  play.  Synovia  is  a  comparatively  motionless  fluid,  while 
serum  and  lymph  are  in  ceaseless  motion.  And  as  a  still  pool  crystallises 
into  ice  sooner  than  a  running  brook,  so  likewise — 8ui)posing  serum, 
lymph,  and  synovia  to  be  equally  impregnated  with  urates  and  sodium 
salts — the  tranquillity  prevailing  within  the  synovial  sacs  would  give  to 
synovia  a  priority  in  uratic  precipitation  over  the  restless  blood-serum 
and  lymph.  Then,  as  regards  the  varying  liability  of  the  diff*erent  joints 
to  gouty  attacks,  it  may  be  pointed  out  that  the  synovial  pouches  and 
sheaths  are  shut  sacs,  standing  apart  from  each  other,  and  isolated  from 
the  general  panmixia  of  the  circulation.  It  might  consequently  be  ex- 
pected that  the  synovial  fluids  in  different  joints  should  present  differences 
in  the  relative  proportions  of  their  constituents;  indeed,  the  fact  is 
observed.  Some  are  certainly  more  concentrated  than  others,  and  we 
can  easily  believe  that  they  are  not  quite  identical  in  the  degree  of  their 
impregnation  with  urates  and  with  sodium  salts.     In  this  way  the  several 
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joints  might  come  to  vary  considerably  in  their  liability  to  uratic  precipi- 
tatioiL 

Frerichs  has  coiitnljiited  some  interesting  particulars  on  syitovia  in 
animals.  His  observations  indicate  that  syivovia  varies  both  in  (jnantity 
and  quaJity  under  diHerent  mfxles  uf  life.  He  f 011  ml  that  stall-fed  horses 
and  oxen,  leading  an  idle  existence,  had  twice  as  much  synovia  in  their 

I  joints  as  similar  animals  r<jaming  in  the  meadows  or  doing  work.     More- 

over, the  composition  of  the  fluid  varied  in  th€  contrasted  conditions.  In 
the  idle  aniimds  the  sytiovia  was  more  watery,  and  contained  less  albu- 
minoid matters,  but — and  this  is  significjint — a  larger  proportion  of 
mineral  sails,  which  consist  almost  entirely  of  sodium  salts  (2).  We 
might  conjecture  from  this  oliservation  that,  if  horses  and  oxen  were 
liable  to  uratic  precipitations,  the  idle  stall-fed  animals  would  l>e  more 
6u})ject  to  such  deposits  than  the  Fame  animals  leading  a  more  active 
life.  Perhaps  we  may  discern  herein  one  reason  why  men  who  lead  a 
sedentary  life  are  more  subject  to  gouty  deposits  than  men  who  take 
active  exercise. 

Interpretation  of  the  appearances  found  at  the  necropsy  of  gouty 
subjects.  Re-solution  of  gouty  deposits. — ^Before  leaving  tho  snbject  of 
the  topographical  distrilmtion  of  gouty  deposits,  a  word  may  l>e  said  on 
the  need  of  cautiun  in  interpreting  the  appearances,  both  positive  and 
negative,  observed  at  the  ueeropsy  of  gouty  subjects.  The  incidents  of 
the  gouty  diathesis,  especially  in  the  e<irlier  periods,  pursue  a  iiuukedly 
inten-nptecl   course.      Long  intervals   of  months   or  years  often   elapse 

t  between  the  ailhritic  outbreaks.     During  these  intervals  the  blood  of  the 

I  gouty  man  recovers  its  purity  more  or  less  completely,  and  approximates 

in  its  contents  of  uric  acid  to  the  blotxl  of  a  healthy  person.  Tlie  solvent 
relation  of  the  biMlily  fluids  to  the  material  of  gouty  deposits  is  simply  a 
question  of  saturation  or  substituration.      If  the  lymph  or  synovia  at  a 

I  certain  spot  become  saturated,  or    rather  supersaturated,   with    sodium 

biurate,  precipitation  of  that  substance  will  inevitably  take  place  into  the 
contiguous  fibrous  tissues ;  and  if,  aftur  such  an  event,  the  lymph  or 
synovia  recover  its  purity  and  become  approximately  free  from  binrate, 
aa  in  due  course  usually  comes  about,  a  process  of  slow  resolution  will  of 
necessity  set  in.  Fur,  as  has  been  before  demonstrated,  swlitun  l»iurate, 
although  very  sparingly  soluble,  is  not  alisolutely  insolubk'  in  tlu'se  media. 
The  nite  and  amount  of  re  solution  of  uratic  deposits  must  necessfirily 
vary  gre^itly  in  different  cases — according  to  the  degree  of  sulisaturation 
attained  by  the  bfxlily  fluids,  the  massiveness  and  penetrability  of  the 
deposits,  and  the  length  of  time  during  which  the  fa\ourable  conditions 
endure. 

If  reganl  be  had  to  the,  often,  long  survivorship  of  gouty  persons,  and 
the  interrupted  course  of  the  arthritic  incidents,  it  seems  highly  probable, 
in  the  lapse  of  a  long  life,  that  deposit  ion  and  resolution  of  uratic  matter 
may  take  place  once  and  again  in  a  gouty  joint.     There  are  undoubted 

j  instances,  as   has  been   alri^idy  pointed   out,   where  no   uratic   deposits 

have  been  found  after  death  in  joints  which,  at  some  previous  period, 
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hiid  undergone  definite  gouty  attacks.     The  pr<  i  in  such  a  aise 

ia,  not  th:it  deposit^j  never  oxis^UMj^  but  that  in  itu  Murtvals  of  amend- 
ment they  had  lj>eon  redissolved.  Uriitic  eoncretions  in  the  pinna  of  the 
ear  havo  sometimes  been  actually  observed  to  crmio  and  go,  and  eom© 
again.  There  is  no  reason  why  the  siime  thing  shouhl  not  occur  within 
the  joints;  and  such  vanished  eoncrcLions  might,  or  might  not,  leave 
liehiii  1  thorn  permanent  changes  in  the  cartilages  and  bony  slructurea  as 
tell-Ule  evidence  of  their  former  presence.  On  the  other  hand,  the  dis- 
covery  after  death  of  uratic  deposits  in  a  joint  is  not  always  t<i  be  regarded 
as  a  certain  proof  that  the  joint  had  passed  thr«:»ugh  an  inflammatory 
gouty  att<iclv,  Tho  observations  of  Moxon  and  F.'igge  seem  to  ^varrant 
this  conebision  ;  and  they  reasonably  suggest  that  when  the  precipitation 
of  the  urates  takes  place  slowly  and  by  degrees,  there  may  Vkj  no  accom- 
p/uiying  inflammatory  outbrciik  to  mark  the  event  {!).  The  crises  of 
l)r.  I^evison,  before  cited,  also  sn[>[K>rl  this  conclusion  (see  ante  p,  161), 

The  experimental  evidence  before  adduced  indicates  that  when  lymph 
or  synovia  is  irapregnatetl  with  aodium  hi  urate  to  or  alwive  1  |mrt  in 
flOOO,  the  mcxlium  is  supci^satnrated,  ari<l  f)recii>itation  either  actually 
occurs  or  is  impending.  On  the  other  hand,  when  these  fluids  contain 
leas  bi urate  than  1  pjirt  in  10,000,  the  metUiim  is  undersaturate<l,  and 
there  resides  in  it  a  certain  power  of  redissolving  nratic  *lei>oaits ;  the 
nearer  the  medium  is  to  freedom  from  urates,  the  higher^  of  course,  rises 
this  solvent  power.  It  may,  further,  be  inferred  that  the  solvent  action 
will  be  most  efl^ective  m  the  c^ise  of  deposits  situated  in  textnres  like 
the  fibrous  tissues,  which  luive  a  comp;uatively  free  lymph  (iow  ;  and, 
conversely,  that  it  \nll  be  leiist  effective  in  textures  like  the  cartilages, 
which  have  a  sluggish  h^uph  flow.  This  is  prokibly  the  re*LSon,  or  the 
chief  reason,  why  the  cartihiges  figure  more  prominently  thiin  the  fibrous 
structures  in  the  morlad  anatomy  of  olJ  gouty  joints.  l*rohal4y  both 
tissues  w^ere  orii;inally  inliltrateil  >vitli  biurate  crystals  in  eipial  degi'ecs  ; 
but  the  librous  structure ^^  affonl  gieater  facih'Ues  for  their  ro-sobition  in 
the  periofU  of  amendment  than  do  the  cartilagi's^  tience  the  greater  per- 
sistence of  the  de[K»sits  in  the  latter  i  issue. 

The  mode  In  which  uric  acid  produces  Its  liyurtous  effects. — A 
proltlem  of  great  interest  in  the  eliH-iflation  tjf  gt»uty  manifestations  is  the 
mode  or  modes  in  which  uric  acid  {>rodnce9  its  injurious  effects.  The 
main  qncstiori  is,  whether  these  efiTects  are  exclusively  duo  to  the  mrrhftni' 
nil  (latnajfi  consf'i|Uent  on  its  preeipitatiou  as  so<liiun  biurato  in  the 
tissues  ;  or  whether,  in  addition,  uric  acid  circuhiting  in  the  blood  ill  a 
state  of  solution  is  capable  of  acting  aa  a  rk*:mk<fl  ptfmn. 

With  regard  to  the  incidents  of  regidar  gout,  the  mechanical  theory 
seems  to  offer  a  natural  and  complete  explanatioiu  The  crystals  of  sodium 
binrate  precipitated  in  the  cartilaginous  and  fibrous  stnictures  of  the  joints 
necessarily  act  as  foreign  biMlies  ;  they  excite  irritation,  clog  the  lymph- 
channels,  exercise  presstm^  on  the  tissue  element*,  and  impede  their 
nutritive  operations.  These  effects  sufficiently  account  for  the  inflamma- 
tion, pain,  and  swelling  which  ensue,  and  explain  the  remoter  degenera- 
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live  changes  which  follow  after.  Nor  need  w©  look  beyond  physical 
conditions  to  account  for  the  diversity  of  the  loail  manifestations.  It  is 
easy  to  understiiml  that  depositions  oceumng  within  the  tense,  unyielding 
structured  of  the  joints  would  prcKliice  results  widely  di  fie  rent  from 
aimilar  depositinTis  in  the  loi^sc  stihcutaneous  tissue,  or  in  the  rim  of  the 
ear.  It  is  equally  easy  to  umler5?t:uid  that  the  suddenness  or  shnvness 
of  the  precipitiitioo,  its  copiousness  or  scantiness,  would  nccossjirily  cause 
greiit  variation  iu  the  intensity  and  character  of  the  local  disturbances. 
So  easy  and  natural  is  this  explanittiun,  that  from  our  general  know- 
ledge of  pathological  cause  and  effect  we  might  even  preilict  that  if 
similar  sudden  and  copious  depositions  of  crystals  of  carhonato  of  lime,  or 
of  any  other  inert  substatiee,  were  to  take  place  in  the  same  localities, 
there  would  follow  very  mtich  the  same  train  of  morbid  sequences  as  are 
witnessed  in  connection  with  uratic  precipitiitions. 

It  is  to  the  explmation  of  the  phenomena  of  irregidar  gout  that  the 
me>chanical  theory  of  the  action  of  uric  acid  seems  inadet|uate ;  and  it  is 
to  meet  this  lack  that  the  theory  of  a  poisonous  action  has  been  set  np 
and  is  invoked.  The  visceral  disturlmuces  and  niiinifold  neuroses  which 
trouble  the  gouty  have  not  yet  Wen  an;ttonuc*dly  traced  to  uratic  pre- 
cipitation, and  there  seemed  no  other  way  of  explaining  their  occurrence 
— if  they  were  to  be  linked  \\\\h  uric  acid  at  all — except  by  assuming 
uric  acid — or  rather  the  urates — to  be  possessed  of  toxic  properties. 
The  acceptance  o!  this  view  appears  on  several  grounds  to  bo  extremely 
difficult. 

There  is,  firsts  complete  absence  of  direct  exi>erimental  proof  that 
uric  acid  is  poisonous.  Animals  have  been  made  to  ingest  large  tpianti- 
ties  of  uric  acid  with  their  footl,  and  urates  in  solution  have  been  freely 
injected  into  their  veins,  without  eliciting  any  signs  of  poisoning. 

In  the  next  place,  the  idea  that  uric  acid  is  |K>isonou8  seems  opposed 
to  broad  biologic<d  analogies.  Uric  acid  is  the  physiological  homologne 
of  urcii ;  each  of  these  budies  constitutes,  in  its  .se]>amte  domain,  tiic 
final  term  of  nitrogenous  metabolism.  It  cannot  be  said,  without  an 
abuse  of  terms,  that  ureti  is  a  priisonous  substance;^  and  it  would  be 
strange  if  its  homologue,  uric  acid,  di tiered  from  it  in  so  important  a 
particidar  as  the  jiossession  of  toxic  properties. 

The  theory  app<!ars  not  less  improvable  when  examined  from  a  nearer 
p^int  of  view.  The  s^^stem  of  tlio  g<iuty  man  is  at  times  surchargetl  with 
urates.  On  the  eve  of  an  outbreak  the  Huids  of  his  body,  in  j>arts  at 
least,  must  be  impregnated  with  liiurates  to  saturation  ;  for,  of  conrse, 
no  precipitation  can  occur  until  this  point  is  reached.  Yet,  '^vith  fluids 
thus  saturated  with  urates,  such  persons  often  betray  not  the  slightest 

'  The  wonl  poisoaoas  b»  !herei  nwd  with  it**  onlinary  raoaiiing.  Almost  iiny  attbstftnce 
which  could  be  got  into  iKilntion  in  the  Wood  in  very  hiri^e  quaiititie«  would  ]»rcKlsic<?  dik- 
tenouf  effect*,  ev^n  couiiuon  Halt.  Vr^%  r.tu  W  laknu  int^  the  slomeu-h  in  drachm  dosi<a 
without  hAmi  ;  nnd  Dr.  Ros«  Brndfnp!,  who  hti-«  [>aid  jiaitkiilar  nttcntinn  to  thin  pyiiit» 
inforraa  me  that  thtt  human  Im^Iv  ui  the  normal  state  hubitu-dly  contains  some  30  to  45 
grains  of  area,  and  may  oontjun  v«ry  much  larger  quanlitius  llian  thL%  without  provoking 
snjr  Mgns  of  poisouing. 


sigo  of  poisonings  and  enjoy  complete  immunity  from  symptoms  of  every 
kind  until  overtiikcn,  unwarned,  by  the  sudden  procipitittion  which 
provokes  the  arthritic  attack 

Again,  the  manifestations  of  irregular  gout  are  so  extremely  diverse 

Hn  seat  and  character  that  it  is  hard  to  believe  that  they  can  be  produced 
"by  one  and  the  same  toxic  agent.  Sometimes  they  implicate  the  stomach, 
sometimes  the  liver,  heart,  or  lungs,  and^  oftenest  of  all,  the  nervous 
system.  This  diversity  is,  however,  easily  explicable  on  the  supposition 
that  tha  disturbances  are  caused,  not  by  uric  acid  in  a  state  of  solution 
acting  as  a  poison,  but,  like  the  arthritic  manifestations,  by  nratic  de- 
position ;  that  is  to  say,  by  actual  precipitfition  of  crystals  of  biurate 
into  the  connective  and  fibrous  Btnictures  of  the  implicated  organs,  or 
into  the  fibrous  sheaths  of  the  nerves  which  control  their  functions. 
Observations  at  the  bedside  and  in  the  dead-rcKimi  lead  to  the  inference 
that  uratic  precipitcition  is  very  variable  in  its  mwle  and  incidence.  In 
ccrtiuu  conditions  the  crystals  appear  to  descend  in  sudden  and  copious 
showers,  which,  aa  in  the  regular  arthritic  seizures,  provoke  a  sharp 
inflammatory  reaction.  Under  other  contlitions  the  crystals  seem  to 
fall  in  gentle  spritdibngs,  sutficient  perhaps  to  cause  irritation  if  the 
implicated  tissue  he  a  sensitive  one,  but  not  enoui;h  to  cause  downright 
inllannnation.  The  peculiar  pricking  pains  in  the  joints  which  some 
gouty  persons  invariably  experience  after  pirtaking  of  certain  wines  are 
highly  suggestive  of  the  occurrence  of  these  slighter  preci|>itations.  Now 
if  them3  slighter  precipitations,  instead  of  falling  on  the  joints,  were  to 
fall  upon  the  membranes  of  the  brain  or  njwn  the  fibrous  sheaths  of  the 
nerve-roots,  they  would,  I  snlnnit,  nlTonl  an  udequaie  explariation  of  the 
phenomena  of  irregular  gout.  Of  course  it  may  be  olijccted  that  no  such 
slight  precipitations   have  actually  been  found.      But  have  they  been 

(looked  for?  Has  the  niicroscope  been  used  in  the  investigation?  In 
prosecutiTig  such  a  search  it  would  liavo  to  be  borne  in  mind  that  pre- 
cipitiitions  of  the  kind  supposed  would  be  apt  to  be  fugitive,  and  that 
negative  results  would  have  to  he  iriter[»reted  with  caniiuiu  For  it  is 
ob\ious,  in  the  case  suj) posed,  that  whi^n  the  stiess  of  s,"ituratif)n  of  the 
fluids  with  urates  was  relaxed,  and  the  blood  again  recovered  its  power 
of  dissolving  these  compounds,  these  slight  deposits  would  be  speedily 
removed  l>y  re-solution,  and  not  a  trace  of  them  might  remain  at  the 
autopsy. 

We  scarcely  realise  how  imminent  a  slight  but  widespread  precipita- 
tion of  the  crystalline  bi urate  must  not  irifrcijuenth^  be  in  the  gouty 
system — involving  the  blood  and  lymph,  as  well  as  the  fiV^rous  tissuoa 
throughout  the  l>ody.  It  has  been  already  shown  that  when  the  Bcnim 
of  the  blrxHi  is  impregnated  with  sodium  bi urate  to  the  extent  of  1  part 
in  6000,  supei*s{ituration  is  attained;  and  precipitation  is  then,  of  course, 
imminent :  now  Sir  A.  Garrod  has  proved  by  qnantitative  analysis  that 
the  blood-serum  of  the  gouty  man  is  sometimes  actually  impregnated 
ynih  uric  acid  to  this  extent.  These  two  facts  taken  together  indicate 
that  the  explanation  of  the  phenomena  of  irregular  gout  hero  suggested 
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stands  on  a  strong  basis  of  a  priori  probability — and  tbus  dispenses  with 
the  necessity  oi  assuming  that  uric  acid  and  its  compounds  are  endowed 
with  poisonous  qualities. 

This  mode  of  viewing  the  subject  enables  us  to  bring  the  diverse 
morbid  effects  of  uric  acid  into  uniform  line.  Uric  acid  and  its  com- 
pounds arc  deleterious  simply  because  of  their  spiiring  soluliility  in  the 
bodilj^  media.  It  nmy  l>e  said  that  the  final  cause  of  uric  acid  gravel  is 
the  sparing  solubility  of  free  uric  acid  in  urine  ;  in  like  manner  it  may 
be  said  that  the  final  cause  of  gouty  precipitations  is  the  sparing  solubility 
oi  sodium  biiu^te  in  blood-serum,  lymph,  and  synovia. 

JEtiology. — The  conditions  which  engender,  or  tend  to  engender,  the 
gouty  state  may  be  divided  into  those  which  are  inherent  in  the  indi- 
vidual, or  intrinsic  causes,  and  those  which  openite  from  without,  or 
extrinsic  causes. 

The  intrinsic  factors  include  age,  sex,  heredity,  bodily  conformation, 
and  individual  peculiarities. 

j4ge, — Gout  is  in  the  main  a  disease  of  middle  life  and  advancing 
yearn  Typical  arthiilie  atiacks  usually  first  show  themselves  between 
thirty-five  and  fifty.  Where  there  is  a  strong  hereditary  tendency  the 
onset  is  often  earlier — and  young  men  and  even  boys  at  schof»l  may 
undergo  typical  joint  attficks.  On  the  other  hand,  the  first  manifestation 
of  gout  may  be  postponed  to  old  age  ;  in  these  cases  the  complaint  is 
usmdiy  of  a  mild  character,  and  appears  almost  as  if  it  were  an  incident 
of  senescence.  It  not  infrequently  happens  that  gouty  attacks  show 
themselves  in  greatest  frequency  and  severity  in  the  fourth  and  fifth 
decades  of  life,  and  that  the  subsequent  decades  are  comparatively  or 
entirely  free  from  such  attacks. 

&-r, — Gout  is  much  more  common  among  men  than  women.  Indeed 
typical  gouty  paroxysms  are  rare  in  the  female  sex.  The  difference,  no 
doubt,  is  due  in  great  part  to  the  di fibre rit  dietetic  habits  of  the  two 
sexes.  It  is,  moreover,  held  that  the  catamerniil  discharges  to  a  certain 
extent  protect  women  against  gout.  After  the  menopause  symptoms  of 
irregular  gout  are  not  uncommon,  especially  in  women  of  plethoric  habit 

Htredity, — Gout  runs  strongly  in  families.  Fully  three-fourths  of 
cases  of  gout  occurring  among  the  easy  classes  can  be  tiaced  l>ack 
distinctly  to  a  gouty  ancestry.  It  is  noteworthy  that  although  the  women 
of  gotUy  families  may  esc^ipe  overt  gout,  the  transmission  of  the  disease 
to  offspring  is  more  certain  through  the  female  than  through  the  male 
line.  A  grandson  may  inherit  gout  in  full  force  from  a  gouty  grand- 
father through  a  mother  who  has  never  herself  exhibited  any  gouty 
manifestation.  It  is  also  beyond  doubt  that  gout  newly  acquired 
during  life  by  the  action  of  extrinsic  causes  may  be  transmitted  to  the 
children.  It  is  significant  that  in  such  cases  the  gouty  taint  shows  itself 
in  the  later  born  and  not  iti  the  earlier  born  children.  The  history  of 
gout  supplies  some  impDrtant  instances  of  the  possibility,  so  much 
deljated  among  biologists,  of  the  hereditary  transmission  of  acquired 
characters. 
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Bodilij  eoftfvnmdioa  and  indiruhial  pendiavitin. — Persona  of  large  frame 
and  vigorous  appetite  wlxh  a  t^iKlency  to  corpiJence  may  l*e  sairl  to  have 
a  natural  proclivity  togotit ;  ami  they  easily  become  overtly  gooty  if  they 
fall  under  the  operation  of  the  dietetic  factors  and  the  sedentary  habita 
which  favour  the  invasion  of  the  complaint. 

The  extrinsic  causes  of  gout  include  errors  of  eating  and  drink- 
ing, idle  and  sedentary  habits  of  life^  It-ad  impregnation,  and  renal 
disease. 

Fmd  and  Drink. — Dietetic  habits  play  a  large  part  in  the  production 
of  gout.  Gout  is  the  nemesis  of  liigh  living.  Of  solid  food  the  red 
meats  and  game  are  held  to  be  more  promotive  of  gout  than  the  white 
meats  and  lish.  Higlily  nitrogenised  articles  of  food  favour  an  excessive 
forination  of  uric  acid,  and  therefore  favour  the  accuuudation  of  urates 
i  in  the  blood.  Speaking  brciadly,  articles  of  food  of  animal  origin  are 
]  richer  in  nitrogen  than  those  of  vegetable  origin.  They  are  also  more 
I  attractive  to  the  palate,, and  for  that  reason  tempt  to  gluttonous  feeding, 
I  The  upper  classes — who  in  this  country  eat  meat  two  or  three  times 
I  a  day— provide  the  largest  contingent  to  the  company  of  the  gouty. 
On  the  other  hand,  agricultural  labourers  and  unskilled  workmen,  who 
rarely  get  meat  more  than  once  a  da}%  and  often  only  three  or  four 
times  a  week,  enjoy  almost  complete  immunity  from  the  ordinary  foraia 
of  gout. 

Of  all  articles  of  diet,  however,  the  most  provocative  of  gout  are 
alcoholic  beverages.  Sir  Alfred  Garrod  expresses  himself  xtvj  strongly 
on  this  point.  He  writes :  **  There  is  no  truth  in  medicine  better 
established  than  the  fact  that  the  tise  of  fermented  liriuors  is  the  most 
powerful  of  all  the  predisposing  catises  of  gout ;  nay,  so  powerful,  that 
it  may  he  a  question  whether  gout  would  ever  have  been  known  to  man- 
kind had  such  beverages  not  been  indidged  in/' 

Alcoholic  liquors  are,  however^  not  all  equally  potent  in  fostering  the 
gouty  habit ;  and  the  difference  between  them  in  this  respect  has  com- 
jmratively  little  reference  to  their  percentage  of  alcohol  Port,  sherry, 
Madeira,  Burgundy,  strong  ales>  porter,  and  stout  are  much  more  powerful 
factors  in  the  production  of  gout  than  distilled  spirits.  The  prcv^alence 
of  gout  in  ditTerent  districts  and  countries  is  found  to  have  a  close  rela- 
tion to  the  kind  of  alcoholic  beverage  in  common  use.  In  Scotland  and 
Ireland,  where  whisky  is  the  common  drink,  gout  is  not  so  prevalent  as 
in  England,  where  malt  liquors  are  the  popular  beverages.  In  France  gout 
is  most  common  in  the  Burgundy  district ;  while  in  the  Rhenish  provinces 
of  Germany — where  various  classes  of  hock  are  consumed^gout  is  but 
little  known.  Champagnes^  especially  the  sweeter  sorts,  are  undoubtedly 
gouty  wines  j  cider,  on  the  other  hemd,  has  not  much  power  in  this 
direction.  It  has  to  be  reniemlwred  that  those  who  habitually  use  the 
richer  whines  and  the  heavier  kinds  of  malt  liquors  are  also  often  large 
consumers  of  meat,  and  that  these  two  factors  reinforce  one  another  in 
the  production  of  gout.  Hence  cei*tain  occui>ations  conduce  to  gout ;  and 
butlera,  gentlemen's  servants,  butchers,  innkeepers,  brewers*  draymen  and 
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cellannen  are  frequent  victims  to  tMs  compkint.  It  roaj  further  be 
observed  that — apart  from  cfuality  and  quantity — ^the  mode  of  using 
alcoholic  beverages  has  much  to  do  with  their  efficiency  as  producers  of 
gout  Gout  is  but  rarely  fiHind  amori|;  druiikiirds,  topers^  and  loafing 
beer-swillers  ;  nor  ia  it  a  special  concomitant  of  cirrhosis  of  the  liver,  nor 
of  other  orgsmic  tissue  changes  which  originate  from  alcoholism.  Gout 
is  rather  an  incident  of  the  legitimate  dietetic  use  of  alcoholic  beverages. 
Persons  who  acquire  gout  as  a  consequence  of  their  dietetic  habits  are, 
as  a  rule»  above  reproach  in  regard  to  their  sobriety ;  bat,  at  the  same 
time,  it  cannot  be  gainsaid  that  their  scale  of  living  is  habitually  high, 
and  that  tbey  are  of  the  number  of  those  who  **fare  sumptuously  every 
day.** 

The  dietetic  habits  which  dispose  to  gout  have  their  incidence 
mitigated  on  the  one  hand,  or  intensified  on  the  other,  by  the  general 
mode  of  life.  Those  who  lead  an  active  out-of-door  existence  can  carry 
off  with  impunity  a  scale  of  feeding  which  involves  those  of  more 
sedentary  and  studious  hsdjits  in  the  pains  and  penalties  of  gout 

Lead  impreffrwiwn  aitd  gout. — It  is  well  known  that  painters  and 
plumbers  are  liable  to  gouty  manifestations.  The  association  of  gout 
with  phimbism  is  very  marked  in  the  metrojiolitiin  area.  Among  hos|>ital 
patienta  in  London,  Sir  A.  Garrod  found  that  33  per  cent  of  those 
affected  with  gout  showed  distinct  evidence  of  having  been  poisoned  with 
lead.  Sir  Dyce  Duckworth  observed  that  of  136  cases  of  unec|ui vocal 
gout  among  out-patients  of  both  sexes,  25  presented  signs  of  lead  im- 
pregnation. All  tliese  were  males,  and  followed  the  occupation  of 
plumbers,  painters,  compositors,  or  workers  in  leiid-mills,  This  associa- 
tion is  much  less  frequently  observed  in  Scotland  and  the  North  of 
England  than  in  London.  Dr,  Oliver  of  Newcastle  (where  a  large 
numlier  of  persons  are  employed  in  lead-works)  remarks :  *'  We  do  not 
see  in  the  north  that  intimate  relationship  between  gout  and  satiu-nine 
poisoning.  Workmen  from  the  south  develop  it  in  the  North  of  England. 
The  natives  of  the  north,  though  equally  exposed,  seldom  become  gouty 
e%'en  when  the  kidneys  are  atl'ected '*  (5),  [^ride  art  **Lead  Poisoning,'* 
vol,  ii*  p.  962.]  Sir  Dyce  Duckworth  cites  an  analysis  made  by  Frcrichs 
of  163  cases  of  leiid  poisoning  in  the  hospitals  of  Berlin.  Among  these 
there  was  not  a  single  case  of  tiue  gout  The  aggregate  of  the  evidence 
collected  on  this  point  goes  to  show  that  the  association  of  lead  poison- 
ing with  gout  is  scarcely  noticeable  except  in  a  population  among  whom 
gout  from  other  causes  is  prevalent,  and  that  lead  impregnation  cim  rarely 
promote  gout  except  in  persons  who  have  already  either  a  hereditary  or 
an  acquired  predisposition  to  the  complaint. 

Immediate  cmises  of  a  f(  of  gout,— The  immediate  occasion  of  a  gouty 
outbreak  is  often  undiscoverable.  The  outbreak  seems  to  arise  in  most 
instances  as  the  culminating  effect  of  the  predisposing  factors,  and  often 
occurs  unexpectedly  in  the  midst  of  apparent  health.  The  spring  and 
autumn  seasons  appear  favounvble  to  an  outbreak.  Not  infrequently, 
however,   some  particular  incident  or   drciimstance   can   be   distinctly 
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indicated  as  the  determining  cause  of  the  attack.  It  may  be  an  unusual 
access  of  luxurious  living  or  of  indulgence  in  rich  wines ;  sometimes  the 
attack  is  traceable  to  some  special  worry  or  anxiety,  or  a  fit  of  anger,  or 
studious  eftbrt.  Exposure  to  cold  is  sometimes  the  immediate  antecedent 
of  a  paroxysm ;  sometimes  an  accidental  injury  to  a  member  or  a  joint 
lights  up  the  mischief.  Whatever  the  immediate  determining  cause  of 
a  fit  of  the  gout  may  be,  or  appear  to  be,  it  is  obvious  that  the  incrim- 
inated causal  factor  could  not  have  taken  effect  had  not  the  sufferer  been 
already  gouty  and  constitutionally  disposed  and  ripe  for  an  attack.  The 
occurrence  of  a  fit  of  the  gout  is,  therefore,  not  infrequently  a  demon- 
stration of  the  pre-existence  of  a  long- suspected  condition  of  latent 
gout 

Connection  with  other  diseases, — As  gouty  persons  advance  in  life  they 
sometimes  become  glycosuric.  This  circumstance  does  not  usually  appear 
to  aggravate  their  condition  materially.  Gouty  glycosuria  rarely  proves 
severe ;  it  is,  as  a  rule,  unaccompanied  by  thirst  and  diuresis,  and  is 
efficiently  controlled  by  moderate  dietetic  restrictions.  In  splenic 
leukaemia  the  quantity  of  uric  acid  produced  and  voided  with  the  urine 
is  greatly  increased ;  and  it  might  have  been  expected  that  persons  so 
affected  would  exhibit  a  strong  proclivity  to  gout.  However  this  does  not 
.appear  to  be  the  case.  I  have  only  encountered  one  example  in  which 
the  two  diseases  were  associated ;  and  in  that  case  the  patient  had  been 
a  martyr  to  gout  for  very  many  years  before  the  spleen  became  enlarged 
and  the  blood  leukaemic.  Sir  Dyce  Duckworth  observed  two  instances 
in  which  gout  coincided  with  splenic  leukaemia ;  in  one  case  the  gout  was 
obviously  long  antecedent  to  the  splenic  enlargement ;  in  the  other  the 
sequence  was  doubtful.  I  am  not  aware  that  any  case  has  been  recorded 
in  which  gout  supervened  as  a  clear  consequence  and  result  of  splenic 
leukaemia.  Certain  it  is  that  patients  with  splenic  leukaemia  may  go  on 
voiding  enormous  quantities  of  uric  acid  for  years  without  showing  the 
least  indication  of  gout. 

Uric  acid  gravel  and  calculus  are  sometimes  associated  with  the  gouty 
diathesis :  the  connection  between  these  two  conditions  is  however  by  no 
means  close.  The  great  majority  of  gouty  persons  never  suffer  from 
urinary  gravel ;  and,  conversely,  only  a  small  percentage  of  the  subjects 
of  uric  acid  gravel  suffer  from  gout.  The  geographical  distribution  of 
the  two  complaints  is  widely  different.  In  Scotland,  where  gout  is 
rare,  stone  is  comparatively  common.  Mr.  Plowright  has  shown  that 
there  is  no  correspondence  between  the  prevalence  of  gout  and  the 
prevalence  of  stone  in  the  several  counties  of  England.  Some  of  the 
counties  which  have  a  high  mortality  from  gout  have  a  low  mortality 
from  stone.  The  county  of  Norfolk,  which  is  the  chief  stone  district  of 
England,  is  comparatively  free  from  gout.  Uric  acid  gravel  and  cal- 
culus are  common  in  natives  of  India,  among  whom  gout  is  practically 
unknown. 

The  relation  of  gout  to  disease  of  the  kidneys  has  already  been 
discussed  (see  Morbid  Anatomy,  p.  166). 
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Jliag^nosis. — Articular  gout  is  liable  to  be  confounded  with  rheumatism 
— acute  and  chronic  ;  with  rheunwtoid  arthritis ;  and,  more  rarely^  with 
gonorrha^al,  pyaeraic,  or  triiumatic  synovitis. 

As  a  rule  the  diagnosis  of  acute  articuhir  gout  is  easy  ;  but  exceptional 
eaaes  of  difficulty  oct^ur.  The  gouty  character  of  the  intl:immatiun  is 
affirmed  by  the  discovery  of  iiratic  concretions  in  the  rim  of  the  ear  or 
elsewhore.  Gouty  paroxyj^ras  are  usually  recurrent ;  and  the  attack  is 
either  inexpliciiblc,  or  is  traceable  to  dietetic  errors  or  mental  worry,  but 
very  rarely  to  cold.  Rheumatic  attacks,  on  the  other  hand,  are  nearly 
always  traceable  to  some  distinct  exposure  to  cold.  The  family  history  of 
the  patient  often  yields  important  information.  Gout  runs  strongly  in 
families ;  and  if  inquiry  discloses  that  the  ancestors  were  subject  to  gout, 
that  fact,  in  doubtful  cases,  is  highly  signifitant.  Of  almost  equal  signi- 
ficance are  the  pjvst  mode  of  life  and  the  dietetic  habits  of  the  patient, 
especially  as  regards  the  use  of  alcoholic  beverages. 

Age  and  sex  have  an  important  bearing  on  the  diagnosis.  Acute  gout 
is  not  often  seen  before  the  age  of  thirty  or  thirty-five,  unless  the 
hereditary  tendency  be  very  pronounced.  Acute  rheumatism,  on  the 
contrary^  is  most  common  in  early  life  between  the  ages  of  fourteen  and 
thirty.  The  female  sex  is  very  markedly  more  exempt  from  gout  than 
from  rheumatism. 

The  clinical  characters  of  the  symptoms  in  gout  and  rheumatism  are 
usually  quite  distinctive.  In  gout  the  febrile  movement  is  less  intense, 
while  the  local  pain  is  more  severe  ;  the  larger  joints  (except  the  knees) 
are  less  generally  implicated,  and  there  is  an  absence  of  c^irdiac  com- 
plications. Severe  sweating  is  not  nearly  so  conspicuous  in  gout  as  in 
acute  rheumatism.  When  the  attack  is  subsiding  cederaatons  pitting  is 
usually  observed  in  gout  about  the  swollen  joints,  and  is  followed  by 
desquamation  of  the  cuticle.  These  signs  are  not  observed  after  rheumatic 
inflammation. 

It  is  in  cases  of  chronic  and  irrcgidar  gout  that  the  rliagnostic 
difficulties  are  most  embanasiiing.  The  convenient  term  rhtnmnik  gtmt  is 
no  longer  in  favour ;  and,  no  doubt,  cases  so  designated  are  in  the 
majority  of  instances  examples  either  of  pure  gout  or  of  pure  rheumatoid 
arthritis.  Nevertheless  it  may  be  said  that  in  exceptional  cases  the  two 
conditions  are  combined ^  and  to  such  cases  the  name  rheumatic  gout  may 
be  correctly  applied.  There  is  no  obvious  reason  why  gouty  subjects, 
especially  tho'^e  of  the  asthenic  type,  should  be  exempt  from  rhevimatic 
and  rheunuitoid  a  flections ;  and  cases  occur,  more  commonly  among 
women  than  men,  where  the  combination  of  symptoms  and  physical  signs 
indicates  an  o%'erlapping  of  the  two  morbid  conditions,  and  where  the 
designation  of  rheumatic  gout  is  strictly  appropriate. 

Prog'nosls. — The  prospect  of  survivorship  in  gout  depends  largely  on 
the  presence  or  absence  of  cnmpliciitiona.  ^Iembers  of  gouty  families  are 
often  long-lived  ;  and  if  the  kidneys  remain  sound,  and  the  periodical 
attacks  are  not  too  frequent  and  too  protracted,  the  general  level  of  health 
is  not  appreciably  lowered.     The  appearance  of  albumin  in  the  urine  ia 
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always  an  untoward  sign  in  gout,  because  it  too  often  poriernl>j  the 
implication  of  the  kidneys  in  the  gouty  proeess.  It  is,  however,  import- 
ant to  be  aware  that  gouty  persons  may  have  traces  of  albumin  in  the 
urine  for  many  years,  even  to  old  age,  without  falling  into  genuine 
Bright 'a  disease. 

Therapeutics  of  gout. — The  treatment  of  gout  rangea  over  a  wide 
field — according  to  the  phases  of  the  complaint,  the  kind  and  nature  of 
the  local  manifestation s,  and  tho  age,  temperament,  and  antecedents  of 
the  patient  Attention  will  be  directed  fii-st  to  the  trejitment  of  the 
gouty  paroxysm  ;  in  the  second  place  the  general  management  of  the 
gouty  state  will  be  considered — the  means  to  be  adopted  to  prevent  or 
lessen  the  frec|iiency  and  severity  of  the  recurrent  attacks,  and  to  relieve 
the  irregular  manifestations  6f  the  diathesis. 

Treafftwrit  vf  the  gouti/  purifXifSUL — The  treatment  of  acute  gout  is  con- 
ducted, in  the  main,  on  the  same  lines  as  that  of  other  inflammatory 
ailments.  At  the  outset  the  bowels  are  relieved  by  a  siut*ible  purgative : 
if  the  fever  rui  high,  tho  pulierit  is  confined  to  bed ;  the  inflamed  Joints 
are  kept  at  rest ;  the  diet  f^hould  consist  of  milk  and  farinaceous  articles; 
and  diluents  should  be  freely  administered.  It  is  necessary,  however,  to 
bear  in  mind  the  specific  character  of  the  inliammation.  Grouty  patients 
bear  bleeding  badly,  and  neither  venesection  nor  the  application  of  leeches 
is  to  be  recommended.  The  application  of  cold  to  the  inflamed  joints 
must  be  strongly  deprecated  :  such  a  proceeding  involves  serious  risk  of 
metastasis  of  the  morbid  process  to  the  internal  organs.  The  joints 
should  be  simply  swathed  in  cotton  wa<lding  covered  o^-er  with  oil-silk. 
This  appliance  acts  as  a  light  poultice,  and  promotes  cutaneous  transpira- 
tion and  a  kindly  development  of  the  tumefaction,  which  is  usually 
followed  by  great  relief  of  pain,  liepeated  purgation  is  undesirable  j  it 
is  of  more  servnce  to  encourage  the  action  of  the  skin  and  kiilneys  than  to 
induce  watery  intestinal  discharges.  Diuing  the  inflammatory  period  the 
use  of  meat  should  be  avoided ;  there  seems  no  doubt  that  neglect  of  this 
precaution  tends  to  prolong  the  attack,  and  adeqmtte  nourishment  of  a 
less  stimulating  character  can  l>e  supplied  by  means  of  milk,  bread,  fan- 
lia<2eoua  puddings,  and  a  little  fish.  Alcoholic  beverages,  except  under 
special  circumstances,  should  be  withheld  during  the  febrile  period.  In 
weak  or  elderly  persons,  whose  aystema  have  been  permanently  lowered 
by  repeated  attacks,  the  diet  should  not  be  unduly  meagre ;  nonrishing 
soups,  white  meats,  and  a  modicum  of  alcoholic  stimulants  should  bo 
allowed.  In  sthenic  cases,  during  the  febrile  period,  tho  acidity  of  the 
urine  should  be  controlled  and  its  volume  increased  by  the  systematic 
exhibition  of  bicarbonate  or  citrate  of  potash.  Salines  conUuning  soda 
should,  for  chemical  reasons,  be  avoided.  If  a  sabno  aperient  be  thought 
desirable,  the  sulphate  of  magnesium  should  be  chosen.  The  occasional 
use  of  mercurials  for  the  relief  of  hepatic  congestion  is  atlvisable.  \Mien 
the  nights  are  very  restless  a  Dover's  powder,  or  other  opiate,  may  be 
administered  at  bedtime. 

For  the  purpose  of  controlling  the  gouty  inflammation  and  shortening 
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the  attack  there  is  no  remedy  comparable  with  colchicum.  Ten  to 
twenty-five  drops  of  the  wine  or  tincturts  may  be  given  two  or  three  times 
a  day,  or  a  grain  of  the  extract  may  be  given  at  bed-time  in  pill  with  a 
few  grains  of  Dover's  powder.  The  use  of  colchicum  requires  care  ;  some 
persons  are  exceptionally  sensitive  to  the  action  of  the  drug,  and  experi- 
ence a  sense  of  faintnoss  from  heart  failure  imlesa  the  dose  bo  very  small 
In  other  persons  ordinary  doses  of  colchicum  induce  purging,  and  the 
doae  must  lie  reduced  accordingly.  The  striking  effect  of  colchicum  in 
reducing  gouty  inflftrnm;ition,  and  in  diminishing  the  pain,  is  often  very 
remarkable,  and  is,  undoubtedly,  of  a  specific  character.  Fears  have 
been  expressed  thaf,  although  the  immediate  action  of  colchicum  be 
favourable,  the  more  remote  effects  are  not  salutary,  and  that  the  use  of 
the  drug  tends  to  increase  the  frequency  of  the  recurrence  of  the 
paroxysms.  These  apprehensions  do  not,  however,  appear  to  rest  on  any 
solitl  ground  of  facts. 

In  cases  where  colchicum  proves  ineffective,  or  is  badly  borne,  iodide 
and  bromide  of  potassium,  ealicine,  the  salicylates,  and  the  salts  of  lithia 
may  be  used. 

When  convalescence  is  fairly  established  the  stiffened  and  swollen 
joints  should  be  cautiously  massaged  and  gently  exercised ;  the  jmtient 
should  be  encouraged  to  take  the  air ;  the  dietetic  restrictions  should  be 
gradually  and  tentatively  removed  ;  nux  vomica,  mineral  acids,  or  other 
suitable  tonics  should  be  administered  ;  and,  finally,  change  of  air  to  the 
sea-side  or  to  an  upland  station  is  to  be  recommended,  as  helpful  to 
accelerate  the  restoration  to  health. 

Trmtnient  of  chronic  and  insular  gout — the  general  management  of  the 
gouiy  date,' — The  fundamental  aim  of  a  rational  treatment  of  chronic  gout 
must  always  be  to  diminish  the  incidence  of  the  diathesis  on  the  consti- 
tution. According  to  the  view  set  forth  in  this  article  the  essence  of  the 
gouty  diathesis  consists  in  an  enduring  tendency  to  the  accumulation  of 
urates  in  the  bodily  fluids  and  to  their  precipitation  as  crystals  of  sodium 
bitirate  in  the  tissues. 

The  means  we  possess  of  influencing  the  factors  which  govern  the 
precipitation  of  sodium  biurate  in  the  body  may  be  divided  into  those 
which  belong  to  the  domain  of  diet  and  regimen,  and  those  which  consist 
in  the  administration  of  medicinal  substances. 

Diei  and  regimen. — It  has  been  shown  that  one  of  the  main  factors  in 
determining  uratic  precipitation  is  the  percentage  of  urates  in  the  medium. 
Other  things  being  equal,  the  larger  the  proportion  of  urates  present,  the 
earlier  and  more  abundant  will  be  the  deposition  of  the  crystalline  biurate. 
Our  power  of  controlling  this  factor  lies  almost  entirely  in  the  direction 
of  regulation  of  the  diet.  Numerous  series  of  experiments  have  been 
made  on  the  effect  of  diverse  kinds  of  food  on  the  production  and  excre- 
tion of  uric  acid.  The  point  of  chief  therapeutical  interest  which  has  been 
clearly  made  out  is  this  :  that  the  ingestion  of  large  quantities  of  proteid 
matter  is  attended  with  an  increased  production  of  uric  acid,  and  vke  verm. 
It  does  not  appear  clear  that  proteid  substances  derived  from  the  animal 
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kingdom  differ  in  this  respect  from  those  derived  from  the  vegetable 
kingdom.  Nevertheless,  inasmuch  as  the  commonly-used  articles  of  food 
of  animal  origin — such  as  butcher's  meat,  poultry,  game,  fish,  eggs,  and 
cheese — are  richer  in  proteid  stuff  than  the  commonly-used  articles  of 
vegetable  origin  —  such  as  bread,  oatmeal,  rice,  potatoes,  and  garden 
produce — it  is  true  that  a  vegetable  diet  is  less  productive  of  uric  acid 
than  an  animal  diet.  The  most  trustworthy  experiments  indicate  that 
fat,  starch,  and  sugar  have  not  the  least  direct  influence  on  the  production 
of  uric  acid ;  but  as  the  free  consumption  of  these  articles  naturally 
operates  to  restrict  the  intake  of  nitrogenous  food,  their  use  has  indirectly 
the  effect  of  diminishing  the  average  production  of  uric  acid.  There  may 
be,  and  indeed  undoubtedly  are,  other  differences  between  animal  and 
vegetable  articles  of  food,  and  between  one  article  and  another  of  the  same 
class,  which  are  highly  important.  Articles  of  diet  differ  considerably 
among  themselves  in  their  digestibility  and  in  their  stimulating  qualities ; 
but  in  regard  to  the  point  under  notice,  namely,  their  direct  influence  on 
the  production  of  uric  acid,  articles  of  diet  must,  so  far  as  our  present 
knowledge  goes,  be  classified  according  to  the  percentage  of  albuminoid 
matters  contained  in  them.  As  a  rough  guide  in  the  choice  of  food  for 
the  gouty,  the  subjoined  table  may  prove  useful : — 

Table  showing  the  Average  Percentage  of  Albuminoid  Matters  contained 
in  diverse  Articles  of  Food. 


Aniinal  Food. 

Albuminoid  Matter. 

VcgeUble  Food. 

Albuminoid  Matter. 

Butcher's  meat 

'        19  per  cent 

Broad  . 

8  per  cent 

Fowl    . 

20       „ 

Oatmeal 

12       „ 

Game  . 

2-2       „ 

Rice     . 

6       „ 

Fish     . 

17       „ 

Green  peas  . 

6         n 

f^u:    : 

13       ,, 
4       ,, 

Potatoes 

Carrots  and  turnips 

2       „ 
1  to2       „ 

Cheese 

30       „ 

Green    vegetables 
and  salads 

1  to2       „ 

1 

Fresh     fruit    (ex- 

1 

eluding  nuts)    . 

0-5  to  1       „ 

In  choosing  a  diet  for  persons  disposed  to  uratic  precipitations,  regard 
must  be  had  of  course  to  the  whole  condition,  and  especially  to  the 
peculiarities  of  the  individual.  Nowhere,  perhaps,  is  it  more  necessary 
than  in  gout  to  consider  the  man  as  well  as  the  ailment,  and  very  often 
more  the  man  than  the  ailment ;  nevertheless  the  general  rule  of  diet 
is,  I  think,  pretty  clear.  Gouty  people  should  be  advised  to  partake 
cautiously  of  butcher's  meat,  fowl,  game,  and  cheese — and  to  partake  as 
freely  as  their  digestion  will  permit  of  bread,  rice,  garden  vegetables, 
salads,  and  fruit  The  advantage  to  be  gained  from  an  adjustment  of  the 
dietary  on  these  lines  may  be  inconsiderable,  or  even  inappreciable,  in 


cases  of  invetcrale  gout;  but  it  may  be  of  critical  moracDt  in  the  Blighter 
cases.  A  dittiinutiun  of  one  or  two  grains  per  day  in  the  amount  of 
urates  thrown  into  the  circulation  may  make  all  the  diflerence  between 
the  occnnence  or  non-occurrenco  uf  an  arthritic  attack. 

^'iUolatUc  Iwrenujes, — The  higlily  -  important  part  played  by  certain 
kinds  of  alcoholic  beverages  in  the  genesis  of  the  gouty  constitution,  and 
in  foBlcnng  a  proclivity  to  uratic  preeipitatioUj  has  been  well  eisUiblisLed, 
The  precise  mode  in  which  this  adverse  influence  takes  eiiect  is  not 
well  understood.  The  most  trustworthy  researches  indicate  that  these 
Averages,  in  their  legitimate  use,  exercise  no  appreciable  direct  influence 
on  the  quantity  of  uric  acid  prodnced  in  the  body.  Nor  is  their  action 
profK>rtionato  to  the  percentage  of  alcohol  contidncd  in  them.  Distilled 
spirits  have  but  little  influence  in  promoting  gout,  and  whisky  and  gin 
less  than  brandy.  On  the  other  hand,  the  richer  wines — port,  sherry, 
Madeira,  ciiampagne,  Burgundy^ — and  strong  ales  and  stout  are  highly 
provocative  of  gouty  manifestations.  The  most  wholesome  wines  for  the 
gouty  are  claretd  and  hocks.  Fully  fermented^  mature,  and  dry  wHnes  are 
less  injurious  tlian  sweet  and  new  wines.  In  gouty  persons  with  a  robust 
habit  of  l>ody  a  regimen  of  total  abstinence  from  alcoholic  stinudants  ia 
generally  the  best.  I'ractical  experiences  however,  shows  that  hard  and 
fast  lines  on  this  maitor  cannot  be  maintidned.  A  good  many  gouty 
persons,  as  a  matter  of  fact,  fare  better  with  a  moderate  allowance  of 
alcoholic  liquors  than  without  any.  With  some  cases  of  this  class  the 
complete  withhokling  of  stimulants  fosters  a  low  asthenic  type  of  gouty 
manifestations,  which  are  more  injurious  to  the  genera!  health  than  frank 
\  inflammatory  attacks.     The  pt*rsonal  experience  of  an  observant  patient 

in  regcird  Uj  the  point  under  couHidenition  should  always  be  ehcited  and 
carefully  weighed  by  the  medical  adviser.     Such  exj^erience  not  iufre- 

>  quently   furnishes   valuable   ijidications   which    may   be   turned  to  good 
\          account  in  the  general  management  of  the  case. 

j  Tlte  uj^t^  of  rufftuiari   sail. — It   has  already  been  pointed  out  that   all 

>  sodium  »dt3  act  very  adversely  on  the  t*olnKility  uf  stKhum  biurate,  and 
greatly  promote  its  precipiUition.  It  has  also  been  shown  that  the  topo- 
gmphical  distribution  of  uratic  deposits  through  the  bcKly  bears  a  striking 
relation  to  the  percentage  of  sodium  salts  contained  in  the  several  organs 
and  tissues.      In  fact,  the  chemical   eviiienco   before   adduced   seems   to 

I  |>oint  to  the  deduction,  that  if  we  possessed  the  power  of  regulating  the 

proportion  of  sodium  Falts  in  the  fluids  and  tissues  of  the  system,  we 
shoidd  1k3  able  elTectively  to  control  tho  occurrence  of  uratic    precipita- 
I  tioQS.     Our  power  in  this  respect,  however,  is  restricted :  sodium  salts 

I  belong  to  the  physiological  constants  of  the  blood,  and  their  proportion 

therein  can  only  be  altered  through  a  limited  range.  These  remarks 
apply  e«pt?cially  to  the  most  abuntlant  of  them,  the  sfHlium  chloride.  It 
has  l>een  found,  in  experiments  on  animals,  that  when  common  salt  is 
given  in  excess  with  the  focKi,  or  injected  into  the  veins,  the  surplus  is 
for  the  most  part  qiuekly  removctl  by  tho  kidneys,  and  thus  increase 
of  it«  percentage  in  the  blood  is  but  small  and  transient    And,  conversely^ 


when  animals  are  fed  with  food  abnormally  poor  in  salt,  there  18  but 
a  sliglit  falling  off  in  its  proportion  in  the  blood.  The  blood  clings  with 
great  teiuicity  to  its  proper  percentage  of  sodium  chloride ;  and  the 
experimental  evidence  indicates  that  io  case  of  a  threatened  salt  famine 
within  the  economy  the  blood  biis  the  faculty  of  supplying  its  necessities 
by  extracting  salt  from  the  leas  \'ital  fluids  and  tissues :  contrariwise,  in 
case  of  a  glut  of  Sfilt  in  the  blood,  the  ovei^lus  is  temporarily  passed 
over  into  the  serous  cavities  until  such  time  as  the  kidneys  ha\  e  succeeded 
in  rest^Dfin;^  the  normal  equiliiuium.  These  observations  lead  to  the 
inference  that  hy  k'ssening  the  intake  of  siUt  with  the  forjd  we  should 
only  abate  its  proportion  in  the  blowl  to  a  slight  degree,  but  should 
diminish  its  proportion  in  the  synoWal  fluids  and  fibrous  tissues  con- 
siderably. Acting  on  these  opinions,  I  have  been  in  the  habit  for  some 
je^ra  past  of  ail  vising  gouty  jmtients  to  restrict  their  use  of  sodium 
chloride  as  a  combment^  and  to  substitute  for  it,  as  far  as  practicable,  the 
use  of  potassium  chloi-ide.  Spe^^king  from  a  considenible  expeiience,  I 
can  affirm  that  the  potassium  chloride  acts  beneficially  on  the  gouty 
system  ;  it  is  as  hiirmless  as  common  salt,  and  not  utdike  it  in  flavour ; 
it  may  be  used  clietetically  the  year  round  as  a  ttd>lo  salt^  cither  alone  or 
mixed  with  a  fourth  part  of  common  mih,  or  it  may  be  aflministered  in 
solution  in  water  in  the  dose  uf  ten  to  twenty  giains  three  times  a 
day.  I  have  seen  such  a  plan  of  tre^itment  followeil  out  for  years, 
apparently  with  the  effect  of  preventing  or  diminishing  the  recurrence 
of  arthritic  attacks,  and  of  removing  the  various  manifestations  of 
irregular  gout. 

Adtninistriition  of  mediciwtl  iynbdanrf*s. — The  medicinal  agents  which 
have  been  chiefly  employed  in  the  treatment  of  gruit,  with  a  view  of  con- 
trolling the  tendency  to  uratic  precipitation,  arc  the  alkaline  carbonates, 
the  salicybitcs,  the  carbonate  of  lithia,  piperazine,  and  the  waters  of  mineral 
springe. 

Alkfilm. — Alkaline  substances  are  largely  employed  in  the  treatment 
of  gout,  both  as  pharmaceutical  preparations  and  jis  components  of  mineral 
waters.  It  is  widely  believed  that  the  alkaline  carWjnates  admiTUstered 
interuidly,  liy  increasing  the  alkalescence  of  the  blorxl,  euhance  it.s  solvent 
power  on  the  material  of  gouty  deposits,  and  thereby  delay  or  prevent 
their  formation.  The  experimental  evidence  before  additce<l  entirely 
destroys  this  hvpotliesis.  It  has  been  conclusively  proved  that  alkal- 
escence, as  siu*h,  has  no  influence  whateA^er  on  the  soluliility  of  so«lium 
biurate.  It  h*is,  moreover,  been  shown  that  the  addition  of  an  alkaline 
carbonate  to  l>lorHi-serum  impi'egnatcd  with  uric  acid  pr<M  luces  no  appre- 
ciable efTect  on  the  process  of  maturation,  or  on  the  advent  of  precipita- 
tion of  the  crystalline  biurate  iti  the  medium.  The  use  of  alkalies  in 
gout  has  been  advocated  on  another  ground.  It  is  held,  In  a  vague  sort 
of  way,  that  there  is  an  undue  prevalence  of  acid  in  the  gouty  system, 
and  that  the  blood  is  less  alkaline  than  it  should  be.  In  some  quarters 
it  is  even  believed  that  this  is  the  primary  vice  of  the  gouty  state^  and 
that  there  exists  a  B<}-called  *'  acid  dyscrasia  "  which  dominates  the  whole 
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ition.  I  Imve  l)een  at  some  pains  to  ascertain  what  foundation  there 
is  for  this  belief,  and  have  foimd  very  little  of  any  kind,  and  none  that 

1 13  really  valid.     In  the  numerous  examinations  of  the  blood  in  gouty 

[  subjects  made  by  Sir  Alfred  GarnKl,  the  serum  was  invariably  foujid  to 
be  alkaline,  never  acid  or  even  neutral     But  he  remarks  that  there  is 

\  often  (not  always)  a  marked  alteratiuu  in  the  ^Icgrce  of  its  alkalinity,  and 
that  in  crises  of  chronic  gout  the  serum  sometimes  shows  a  near  approach 
to  neutrality.  It  is,  however,  obvious  that  observations  on  the  alkalinity 
of  the  blooil  have  no  validity  in  regard  to  the  }>oint  under  consideration 
unless  they  are  made  on  cases  of  gout  pure  and  simple.  Gout  is  often 
complicated  not  only  with  pyrexia,  I  ait  with  serious  secondary  lesions 
in  the  kiflnoys  and  joints,  which  lead  to  a  profound  cachexia.  These 
secondar)^  lesions  bring  with  them  bloofl  changes  of  their  own,  which  are 
but  remotel}^  connected  with  the  primary  disorder,  and  have  no  bearing 
on  the  a*tiology  of  uratic  precipitation.  Jn  the  hist  few  years  some  exact 
quantitative  measure  merits  have  been  made  of  the  alkalinity  of  the  blood 
th  in  health  and  in  disease  (6,  7).  These  researches  indicate  that  a  dirain- 
k^d  alkalescence  of  the  l>lood  is  a  common  i^jithological  deviation,  and 
that  it  occurs  in  a  variety  of  conditions  which  have  no  relation  to  gout 
— namely,  in  pyrexia,  diabeteSj  carcinoma,  acute  rheumatism,  ana?mia, 
leukzemia,  and  api>arently  in  ^y^xy  kind  of  general  cachexia.  These  facts 
and  considerations  suthce  to  show  that,  in  the  present  state  of  our  know- 
ledge, the  belief  in  an  acid  dyscrasia  in  gout  rests  on  a  pure  assumption. 

Lastly,  the  use  of  alkalies  in  gout  is  advocated  on  the  ground  that 
they  facilitate  the  task  of  the  kidneys  in  separating  uric  acid  from  the 
blood.  The  experimentd  evidence  hitherto  adduced  on  this  point  is  so 
hopelessly  contradictory  that  no  conchision  can  be  safely  deduceil  from  it. 
CJinical  experience  on  the  use  of  alkalies  in  gout  speaks  with  a  doubtful 
voice,  1  think  I  may  say  that  few  practitioners  have  employed  alkaline 
remedies  in  gout  with  more  determination  than  myself.  \i\  years  gone 
by  I  have  repeatedly  administered  the  i>i carbonate  autl  citrate  of  potrtsh 
continuously  for  three  and  four  years,  and  in  sutticient  doses  to  maintain 
the  urine  persistently  alkaline,  yet  in  these  very  cases  I  have  seen  the 
arthritic  attacks  recur  with  apparently  unabated  regulanty, 

SiUkiflates. — In  recent  years  the  siilicylates  have  been  largely  tried  in 
the  treatment  of  gout,  both  in  this  country  and  on  the  Continent,  The 
climcid  evidence  as  to  their  efficacy  is  very  con  trad  ictt^ry.  The  use  of 
the  salicylate  of  scnla  is  open  to  the  same  objections  as  lie  .igainst  the  use 
of  all  sij<ia  salts.  The  same  objections  do  not  apply  to  the  salicylates  of 
lithia  and  potash. 

Saka  0/  liihia  ami  jn/nvaziitr.  —  Lithium  s?dts  were  first  introduced 
into  medical  practice  by  Sir  Alfred  Garrod,  and  they  are  now  extensively 
employed  in  the  tre^itment  of  chronic  gout.  The  preparations  most 
commonly  employed  are  the  carbonate  and  citrate,  which  are  given  either 
simply  dissolved  in  water  or  in  the  guise  of  an  effervescent  water,  as 
'*litbia  water,"  containing  five  to  ten  grains  in  the  pint.     Piperazine  is  a 

^more  recent  introduction,  and  is  adminiBtered  in  the  same  ways  and  ip 


192  SYSTEM  OF  MEDICINE 

similar  doses.  Carbonate  of  litbia  and  piperazine  have  been  recommended 
for  tbe  treatment  of  gout  expressly  on  chemical  grounds.  Watery  solu- 
tions of  these  substances  possess  a  considerable  solvent  power  on  free 
uric  acid ;  and  it  has  been  inferred  from  this  fact  that  their  administration 
internally  might  exercise  a  favouring  influence  on  the  solubility  of  sodium 
biurate  in  the  bodily  fluids,  and  thereby  tend  to  prevent  the  formation 
of  uratic  deposits.  This  inference  does  not,  however,  appear  to  bo 
justified,  because  the  solvent  relations  of  free  uric  acid  and  of  sodium 
biurate  are  widely  different.  It  was  found  experimentally  that  the 
addition  of  carbonate  of  lithia  or  piperazine,  in  the  proportion  of  0*1  per 
cent  and  0*2  per  cent,  to  blood-serum  or  synovia,  had  not  the  slightest 
effect  in  enhancing  the  solvent  power  of  these  media  on  sodium  biurate, 
nor  the  slightest  effect  in  retarding  its  precipitation  from  serum  and 
synovia  artificially  impregnated  with  uric  acid.  If  these  bodies  have 
any  beneficial  action  in  gout  it  is  certainly  not  due,  as  has  been  supposed, 
to  their  solvent  action  on  the  material  of  gouty  concretions. 

Mineral  Springs, — The  facts  set  forth  in  the  preceding  portion  of  this 
article  respecting  the  solvent  relations  of  sodium  biurate  have  an  im- 
portant bearing  on  the  use  of  mineral  springs  in  the  treatment  of  gout. 
A  considerable  number  of  the  springs  to  which  gouty  patients  resort  are 
strongly  impregnated  with  sodium  salts ;  and  it  has  been  conclusively 
shown  that  all  the  salts  of  sodium  exercise  an  adverse  influence  on  the 
solubility  of  sodium  biurate,  and  hasten  its  precipitation.  It  is  not^ 
therefore,  surprising  to  learn  that  not'  infrequently  the  first  effect  of 
these  waters  on  a  gouty  patient  is  either  to  provoke  a  downright  attack 
of  gout,  or  to  aggravate  the  symptoms  under  which  he  was  suffering. 
This  event  is  now  recognised  by  many  physicians  practising  at  these 
spas  as  a  thing  to  be  looked  for ;  and  experience  has  taught  them  the 
necessity  of  caution  in  regard  to  the  quantity  of  the  waters  to  be  taken 
by  new-comers.  They  comfort  themselves  and  their  patients,  however, 
with  the  assurance  that  this  preliminary  storm  is  a  necessary  prelude  to 
the  calm  amendment  which  is  to  follow.  There  is,  no  doubt,  some 
foundation  for  this  idea.  It  is  no  fiction  that  a  gouty  man,  tormented 
by  symptoms  of  irregular  gout,  is  relieved  by  a  regular  arthritic  attack. 
It  may  be  presumed  that  this  relief  arises  from  the  complete,  or  approxi- 
mately complete,  precipitation  into  the  structures  of  the  joints  of  the 
urates  flotiting  in  his  blood  and  lymph.  The  urates  are  thereby  almost 
as  effectually  removed  from  the  vital  fluids  as  if  they  were  eliminated 
by  the  kidneys.  But  it  must,  I  think,  be  allowed  that  this  is  a  rough 
mode  of  cure,  and  that  it  brings  with  it  serious  jmins  and  perils  of  its 
own.  My  impression  is  that  gouty  persons  should  either  entirely  avoid 
springs  which  owe  their  activity  to  so<liura  salts,  or  should  use  them 
very  sparingly  ;  it  is  difficult  to  believe  that  they  can  do  any  direct  good, 
and  easy  to  believe  that  they  can  do  direct  harm.  If  they  do  any  good 
at  all  it  must  be  indirectly,  by  acting  on  the  liver  and  the  intestinal 
tract. 

There  are,  however,  other  springs  of  high  and  growing  repute  in  the 
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Ireatment  of  gout  which  arc  not  open  to  these  objections.     These  springs 

[contain  no  soda,  or  truces  only  ;  and  the  sum  of  their  mineral  conatttu- 

[ents  does   not   exceed   that   which  is  often  |  resent  in   ordinary  pitable 

fwaters.     They  eonutin  for  their  principal  irii^iedient  a  little  carbonate  or 

I  sulphate  of  lime  ;  and  it  is  Ytry  doubtful  whether  the  whole  of  this  is 

[Habsorbed  into  the  blood :  most  of  it  prolmbly  jmsses  out  inertly  with  the 

tfadces.     In  fact,   springs  of  this  class   may  practically  be  considered  as 

^uivslent  to  ordinary  drinking-water,  except  that  sevi^ral  of  them  have 

lihe  adv'antage  of  being  thenuaL     Among  springs  of  this  cl^vss  may  be 

[mentioned:  in  oiu*  own  country,  the  watera  of  Buxton,  Rith,  and  Strath- 

peffer ;  in  Germany,  the  waters  of  Gastein,  Wildbad,   PfeHers,  and  the 

[Bauerling  spring  at   Carlaliad ;  in  France,   the   waters  of  Aix  les-Bains, 

iContrex^ville,  Vittel,   and   Bareges.     Now  there  can   be   no   reasonable 

doubt  that  the  efficacy  of  these  springs  lias  nothing  to  do  with  their  scanty 

^mineral  ingredients,  but  depends  essentially  on  their  watery  constituent. 

[  They  are  drunk  freely,  and  on  an  empty  stomach.     Their  action  would 

Ibe  to  dihite  the  blood  tem]vorarily,   and   lower  its  percentige  of  urates 

ad  sodium  salts.     This  effect  w-ould  tend  to  retard  or  prevent  uratic 

[precipitation,  and  thus  give  the  defective  kidneys  additional  time  to  over- 

'take  their  arrears  in  the  task  of  eliminating  uric  acid. 

It  may  be  asked  wiicther  the  drinking  of  water  at  home  would  not 
L Answer  fis  well  as  resorting  to  a  mineral  spring.  The  inference  from  the 
j foregoing  observations  is  that,  other  things  being  erjiml^  the  benefici^d 
[results  would  be  the  same.  But  the  *^ other  things"  never  are  "equal" 
,  would  scarcely  l>c  practicjible  for  a  nian  going  afjout  his  usual  business 
l4rink  eight  or  ten  tumblers  of  water  on  an  empty  stomach  every  day 
for  two  or  three  weeks  :  at  a  watering-place  the  visitor  has  nothing  else  to 
Ido  than  to  attend  to  his  *'  cure,"  Moreover,  in  getting  away  from  home 
itlie  invalid  leaves  behind  him  the  woriies  of  his  daily  life,  and  has  the 
*  advantage  of  change  of  air  and  scene,  a  salutary  modification  of  diet, 
and  abundant  leisure  fur  outdoor  exorcise.  These  collateral  influences 
^—  help  to  raise  the  general  level  of  health,  and  quicken  the  action  of  the 
^■Becretory  cells.  Besides,  the  waters  of  mineral  springs  are  not  merely 
^Btised  in  the  way  of  drinking;  they  are  also  used  in  the  way  of  baths  and 
^Hvarious  kinds  of  douches;  and  the  proper  hydrotherapcutic  trearmcnt  is 
^HtLsually  supplemented  hy  shaTtipooing,  passive  motion  of  the  stiffened 
^Fjoinu,  elfctric  baths,  hot  packs,  and  other  appliances,  all  of  which  are 
of  great  service  in  chronic  gout  I  do  not  think,  thercforev  that  gouty 
fitients,  if  they  can  afford  the  time  and  expense^  should  forego  the  ad- 
Ivantigea  of  the  time-honoured  practice  of  a  visit  to  a  mineral  spring. 
It  the  same  time,  a  word  may  bo  saitl  in  favour  of  a  more  systematic 
lose  of  water  in  the  everyday  life  of  the  gonty;  I  have  observed  that 
gouty  persons  are  very  s|>aring  in  their  use  of  diluents;  such 
:>Q8  should  be  encouraged  to  be  habitually  more  liberal  in  this  respect, 
[n  a  few  cases  it  might  even  be  possible  to  imitate,  wnth  plain  water,  the 
Iregular  two  or  three  weeks*  course  at  the  spa^  and  to  I'cpeat  this  course 
ttwico  or  thrice  a  year,  as  a  prophylactic  measure. 
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General  hijgienic  management. — Sedentary  occupations  and  idle  habits 
of  life  are  highly  injurious  to  gouty  persons,  and  tend  strongly  to  pro- 
voke recurrent  arthritic  attacks,  and  to  engender  the  various  irregular 
manifestations  of  the  disease.  Gouty  patients  should  be  encouraged  to 
lead  an  active  out-door  life ;  they  should  take  exercise  systematiciiUy  in 
the  open  air  in  the  way  of  walking,  horse-riding,  or  driving ;  and  should, 
as  far  as  practicable,  avoid  heavy  dinners  and  lute  hours.  Due  foresight 
should  be  exercised  to  evade  anxious  and  worrying  engagements,  and  to 
guard  against  undue  mental  or  bodily  fatigue.  The  body  should  be 
clothed  in  light  flannels,  and  the  action  of  the  skin  promoted  by  the 
use  of  baths  and  friction.  Gouty  men  are  often  disposed  to  be  neurotic, 
and  torment  themselves  with  vain  ponderings  over  their  symptoms.  It 
is  not,  therefore,  desirable,  unless  there  be  some  special  reasons,  for  them 
to  relinquish  their  occupations  and  lapse  into  a  life  of  idleness.  Some 
persons  adopt  the  practice  of  taking  a  tumbler  of  hot  water,  or  some  hot 
diluent,  on  going  to  bed  at  night  and  on  rising  in  the  morning.  I  believe 
that  this  practice  is  a  wholesome  one  for  gouty  constitutions,  and  tends 
to  clear  the  blood  of  uratic  impurities. 

Local  treatm  nt  of  gouty  affections, — As  a  rule  the  local  manifestations 
of  chronic  gout  are  most  effectively  combated  by  means  directed  to 
diminish  the  general  incidence  of  the  gouty  state,  but  sometimes  they 
call  for  separate  treatment.  The  thickening,  stiffening,  and  aching  about 
gouty  joints  often  persist  long  after  the  inflammatory  movement  has 
pass^  away.  In  this  condition  relief  may  be  given  by  topical  measures. 
Among  the  means  most  in  vogue  for  this  purpose  are: — Painting  the 
joints  with  iodine,  persevering  use  of  wet  compresses,  friction  with 
stimulating  liniments,  shampooing  and  passive  motion,  and  the  applica- 
tion of  flying  blisters.  Hot  mineral  baths,  douches,  and  galvanic  baths 
have  also  been  employed  in  such  cases  with  conspicuous  success.  Sub- 
cutaneous tophi  in  the  neighbourhood  of  joints  sometimes  become  tense 
.ind  painful,  and  interfere  with  the  movements  of  the  adjacent  articula- 
tions. It  has  been  asserted  that  the  persevering  application  of  pledgets 
soaked  in  solutions  of  carbonate  of  lithia  or  carbonate  of  potash  to  such 
enlargements  has  some  effect  in  reducing  their  size  and  in  dissolving  out 
the  urates  contained  in  them.  It  is  not  desirable  to  puncture  or  cut 
these  swellings,  as  such  procedures  are  very  apt  to  leave  behind  thorn 
indolent  sores  which  are  very  difficult  to  heal.  Sometimes  such  tophi 
burst  spontaneously,  and  form  indolent  ulcers,  which  occasionally  pene- 
trate into  the  joints,  and  discharge  a  purulent  sanies  mixed  with  luetic 
crystals.  The  most  effective  way  of  dealing  with  these  ulcers  is  to  im- 
merse the  part  for  some  hours  daily  in  a  large  can  of  warm  water,  with 
a  view  of  dissolving  out  the  offending  urates.  I  have  seen  a  similar 
mode  of  treatment  afford  great  relief  in  cases  where  uratic  deposits 
encrusted  the  heels  or  palms,  thereby  causing  pain  and  hindering 
locomotion. 

It  is  not  always  desirable  to  interfere  too  actively  with  gouty  affections 
of  the  skin  ;  they  often  appear  to  operate  as  a  sort  of  safety-valve  to  the 


goiitj  system  ;  but  sometimes  tbe  itcbing  and  irritation  caused  by  tbera 
become  well  nigb  intolerable,  and  senously  interfere  with  sleep  and  tbe 
general  well- being  of  tbe  jwitient.  In  such  cases  constitutional  measures 
must  be  eked  out  by  local  means.  Solution  of  borax  with  glycerine^ 
boracic  acid  in  vaseline,  le-ad  lotion,  zinc  ointment,  bismuth  mid  atjirch 
powder  applied  to  patches  of  gouty  psoriasis,  eczema,  or  prurigo  often 
afford  great  relief.  In  the  case  of  dry  eruptions,  associated  with  much 
itching,  I  have  found  the  solid  paraffin  a  valuable  resource.  A  piece  of 
hard  paraHin  of  the  size  of  the  thund)  is  pured  down  to  a  smcx>th  surface 
with  a  penknife,  and  the  itching  surface  is  rubbed  over  morning  and 
evening  with  this,  so  as  to  leave  a  deb'cate  coating  of  paraffin  on  the 
skin.  It  is  a  perfectly  cleanly  and  wholly  invisible  application  ;  and 
probal^ly  acts  by  protecting  the  cutaneous  surface  against  the  contact  of 
the  atmosphere. 

William  Roberts, 
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DIABETES  MELLITUS 

Synonyms, — Dkihetn  ;  SiHcharim  dhihim  ;   Ghjmmna  ;  MdlUuria  ; 
Diarrha'd  urinosa  ;  Pohjuria, 

Definition.  —  A  constitntional   disease    characterised    by   the    persistent 
passage  of  glucose  in  tbe  urine. 

History* — In  the  |japyr«s  Ebers,  which  is  a  copy  of  an  Egyptian 
medical  compilation  alreiidy  old  in  the  time  of  Moses^  there  is  mention 
of  ptil^Tiria,  and  it  is  hanl  to  conceive  that  such  a  marked  departiire  from 
health  could  at  any  time  have  escaped  observation  ;  yet  no  notiro  of  it 
is  to  be  fount!  in  Greek  writings  ea.rlier  than  those  of  Aretftius  of 
Cappadocia  (cirai  a.d*  15 OX  who  is  supposed  to  have  liecn  a  con- 
temporary of  Galen,  anfl  was  probably  also  a  Koman  physician.  His 
description,  like  that  of  the  unknown  Egyptian  priest,  or  tfcat  of  Galen, 
who  ^Tote  at  length  nprni  the  disease,  lays  stress  ordy  on  the  polyuria 
and  thirst.  The  important  fact  that  the  urine  contains  sugar  appears  to 
have  escaped  the  notice  of  all  early  European  writers  ;  nevertheless,  if 
we  may  trust  some  passages  of  the  Ayur  Veda  {circa  a,d.  500)  it  was 
known  at  that  time  to  the  Hindus.     In  a  Cingalese  MTiting  of  the  fifteenth 
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century  diabetes  is  undoubtedly  referred  to  as  "  madu  mehe/'  or  honey 
urine,  so  that  in  this  respect  European  knowledge  lagged  sadly  behind ; 
for  it  was  not  until  1679  that  our  countryman  Willis  mentioned  that 
the  urine  of  diabetes  has  a  sweet  taste.  A  century  later  Dobson  of 
Liverpool  demonstrated  the  presence  of  sugar,  which  discovery  so 
impressed  Cullen,  that  he  would  hardly  allow  that  this  was  not  true  of 
all  cases  of  diabetes;  and  not  until  the  present  century  has  the  dis- 
tinction been  firmly  established  which  we  recognise  in  the  names  diabetes 
insipidus  and  diabetes  melUtus, 

Etiology. — The  mean  annual  mortality  from  diabetes  mellitus  in 
Europe  does  not  exceed  6  per  100,000  of  persons  living.  But  within 
this  area  considerable  variations  may  be  noted :  for  example,  in  Paris  ^ 
the  figure  is  as  high  as  14;  in  Malta  13;  in  Ck)penhagen  7;  in  London  7; 
in  Vienna  4,  and  in  Naples  3.  In  the  whole  of  England  it  is  7,  in  Ireland 
3,  in  Scotland  2,  in  Norway  2,  in  Prussia  2,  and  in  Italy  1  '5.  Diabetes 
is  said  to  be  extremely  common  among  the  educated  and  commercial 
classes  of  natives  in  India  and  Ceylon,  while  it  is  unknown  among  the 
Chinese  and  Japanese,  and  the  negroes  of  Africa.  This  immunity  of  the 
negro  appears  to  persist,  partially,  at  least,  in  America ;  for  Prof.  Tyson 
of  Philadelphia  has  stated  that  he  has  never  met  with  a  case  in  the  negro, 
although  he  has  modified  the  inference  to  be  drawn  from  his  personal 
experience  by  informing  me  that  he  has  since  heard  of  two  examples  in 
the  practice  of  a  coloured  physician. 

American  authors  claim  that  their  national  statistics  prove  the 
annual  rate  of  mortality  from  diabetes  for  all  races  to  be  much  lower  in 
the  States  than  in  Europe;  it  will  be  interesting  to  see  whether  this 


1  Deaths 

FROM  Diabetes  in  Parib  (Bertillon). 

Year. 

Nttmher  of  Deaths 
from  Diabetes. 

Proportion  per 
100,000  Population. 

1888 
1889 
1890 
1891 
1893 
1898 
1894 
(8  moDthH) 

291 
807 
298 
811 
295 
849 

1                 209 

13 
14 
18 
13 
12 
14 

England — Wales. 


Year. 

Deaths  fnvn 
Diabetes. 

ToUl  Deaths. 

Proportion  per 
10,000  Deaths. 

Proportion  per 
100,000  Living. 

188J 
1892 

1893 

12r.8 
2011 

2P2 

616,654 
659,684 

London 

86,888 

24-4 
85-9 

88-9 

4-7 
7-0 

7-0 
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ritrjr  is  raaintained  as  the  condition  of  the  Urge  towns  becomes 
'  more  and  more  companible  with  that  existing  in  Europe ;  and  especially 
when  their  municipal  statistics  shall  have  been  placed  upon  an  equally 
satisfactory  Vnisis. 

In  France  the  disease  is  said  to  prevail  extensively  in  Xoi-mandy  ; 
in  Italy  it  Is  a]>^»arcntly  more  comni<jn  in  Tuscany  than  \i\  other  parts 
of  the  kingdom. 

Scudamore  was  certainly  mistaken  in  the  assertion  that  the  Scottish 
pc»ople  are  specially  liable  to  diabetes ;  and  his  imsupported  stjitcraent, 
completely  contimlicted  iis  it  is  by  the  Begistrar-Gcneral's  Keports,  would 
not  call  for  any  prot^^st  had  it  not  lietin  quoted  and  accepted  by  Hilton 
Fagge,  who  founded  upon  this  supposed  ]>revalcnce,  taken  together  with 
tie  known  rarity  of  gout  in  Scotland,  the  wrong  conclusion  that  gout 
and  diabetes  are  in  nowise  rehited. 

All  observers  are  agreed  that  Jews  are  specially  lialde  to  become 
dial>t?tic.  There  is  some  reason  X%  believe  that  modern  life  is  in  itself  a 
Ciiuse  of  diabetes.  In  his  adtnirable  st^itisties  for  the  city  of  Paris/  Dn 
Bcrtillon  has  demonstrated  that  the  mortality  from  diabetes  is  higher  in 
all  the  wealthier  arnfndissemj'uis  ;  while  in  huTm  and  Ceylon  it  is  among 
the  educated  and  commercial  and  not  among  the  labouring  classes  that 
the  numerous  cases  of  diabetes  occur.  A  jjcrson  belonging  to  the  richer 
classes  in  towns  usually  eats  too  much  ;  spends  a  great  part  of  his  life 
itidoora;  takes  too  little  bodily  exert-ise,  anil  oveit^'ixes  his  nervous  svHtem 
in  the  pursuit  of  knowledge,  I>u3ii\ess  or  pleasure.  Although  there  are 
many  exceptions  to  such  a  description,  it  is  a  perfectly  accnnite  account 
of  large  classes,  and  especially  of  the  well-to-do  Jew,  who  raises  himself 

^  TabLK  sbowing  the  Avernge  Aniitml  Mortality  from  Diabetef  per  1*10,000  of  Population 
for  eifcch  Arrimdissemait  of  Paris  ituriiig  tbree  qmuquoimiai  ptsrioijfi. 
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easily  by  his  superior  mental  ability  to  a  comfortable  social  position, 
and  notoriously  avoids  all  kinds  of  bodily  exercises. 

The  excessive  use  of  sugar  as  food  is  very  generally  believed  to  be 
a  cause  of  this  disease,  although  it  is  not  easy  to  see  how  it  acts.  The 
fondness  of  Jews  for  sweet  things  has  been  suggested  as  one  explanation 
of  the  frequency  with  which  they  become  diabetic ;  and  local  practitioners 
in  Persia,  India  and  Ceylon  are  accustomed,  rightly  or  wrongly,  to  attri- 
bute the  disease  to  abuse  of  sweetmeats  and  sweet  sherbets.  Even  the 
exclusive  employment  of  vegetable  food  has  been  blamed  for  the  same 
reason ;  and  Charcot  stated  that  temporary  glycosuria  is  often  observed 
among  the  no\4ces  at  La  Trappc.  But  in  Mauritius  and  British  Guiana — 
countries  in  which  the  people  are  chiefly  employed  in  the  manufacture  of 
sugar,  in  Africa  where  the  sugar-cane  and  other  sweet  fruits  and 
vegetables  form  a  large  part  of  the  diet  of  the  natives,  and  in  Ireland 
where  the  food  of  the  peasantry  is  mainly  vegetable,  the  disease  is 
relatively  rare.  As  little  valuable  are  the  opinions  that  beer-drinking  and 
cider-drinking  are  efficient  causes :  the  deaths  from  diabetes  in  the 
cider- drinking  counties  of  England  are  below  the  average,  while  the 
kingdom  of  Pnissia,  which  probably  stands  at  the  head  of  the  beer-con- 
suming countries  of  Europe,  has  but  a  low  diabetic  mortality. 

No  age  is  exempt,  but  diabetes  occurs  most  commonly  in  the  fifth 
decade  of  life,  being  rarer  at  its  two  extremes.  Cases  have  been  observed 
in  infants  a  few  weeks  old,  and  in  aged  persons  over  eighty.  The  greatest 
mortality  is  between  the  ages  of  fifty-five  and  seventy-five — that  is  some 
years  later  than  the  period  at  which  it  most  frequently  suj)er\'enes,  for 
elderly  diabetics  are  able  to  sustain  the  disease  for  many  years. 

The  diflerent  incidence  of  the  disease  in  the  two  sexes  is  very  marked 
in  tables  ^  which  include  deaths  at  all  ages,  being  in  the  proportion  of  3 
males  to  2  females ;  but  when  the  cases  are  analysed  so  as  to  admit  of 
comj>arison  at  the  several  periods  of  life,  this  difference  is  seen  to  be 
much  less  in  childhood  and  extreme  old  age  when  the  figures  are  more 
nearly  equal. 

Uerediiij  is  an  influence  too  well  attested  in  certain  instances  to  be 
doubted ;  thus  in  one  example  diabetes  occurred  in  eight  members  of  one 
family  extending  over  three  generations. 

It  is  also  not  uncommon  to  meet  ^\4th  a  history  of  insatnti/y  phthisis^  or 
gout  among  the  relatives  of  diabetics. 

^  En'gulnd  and  Wales. 
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Obesity  is  supposed  by  many  persons  to  favour  the  occuiTence  of 
diabetes:  undoubt^tily  tbe  coiricideiico  is  coiumon  enough,  but  the  opinion 
of  Kisch,  that  it  directly  arises  from  the  ma^cles  becoming  so  infiltraited 
with  fat  that  they  are  thereby  unable  to  do  their  share  in  the  destruc- 
tion of  sugar,  is  open  to  doubt*  It  is  more  prolml>Ie  that  obesity  is 
the  outcome  of  similar  general  conditions.  Where  the  supply  of  carbu- 
hydrates  is  in  excess  of  the  demands  of  the  tissnes  or  of  their  consuming 
capacity,  it  is  stored  as  fat ;  and  if  wc  regard  obesity  as  an  indic^ition  of 
such  an  excess,  it  is  not  difficult  to  suppose  a  further  stage  at  which,  the 
limits  of  fftt-storage  being  reached,  the  surplus  sugar  circulating  in  the 
blood  passes  out  of  the  body  l>y  the  kidneys,  and  glycosuria^  transient 
or  permanent,  ensues.  The  excessive  supiily  of  carbohydrates,  whether 
in  the  form  of  sugar,  vegetable  food,  or  beer,  does  no  harm  in  the  absence 
of  the  essential  eaases  of  diabetes  ;  the  excess  is  stored  np  as  fat,  or  may 
even  appear  in  the  mine  as  a  transient  glycosuria.  But  when  an  excess 
of  glucose,  greatly  beyond  the  power  of  the  organism  to  utilise,  is 
constantly  poured  into  the  circulation,  we  have  the  condition  set  up  that 
we  call  diabetes ;  this  must  appear  all  the  more  rapidly  whore  the 
carbohydrate  supply  is  alrciidy  very  great. 

The  exact  relation  of  f^oui  to  diabetes  is  an  open  question.  No  one  who 
has  an  adequate  clinical  knowledge  of  the  two  diseases  doubts  the  fre- 
quency of  tln»ir  association.  It  is  possible  that  an  acute  attack  of  gout 
may  be  the  direct  catise  of  the  onset  of  dialietes  ;  but  it  is  not  clejir  that 
the  gouty  diathesis  in  itself  disposes  to  diabetes  except  in  so  far  as  it 
is  e\idenee  of  the  pathulogical  results  of  morlcni  civilisiitiou  in  certain 
individuals.  There  are  many  gouty  families  and  more  gouty  individuals 
in  whom  the  diathesis  has  its  most  typical  expression  wdthout  resulting 
in  the  prochiction  of  diabetes. 

The  list  of  the  immaluiir  causes  of  dial>etes  is  a  very  long  one,  but  in 
most  instunces  the  relationship  reposes  on  too  well  established  a  basis  of 
clinical  evidence  to  be  rejected. 

In  the  first  place  comes  the  long  catalogue  of  injuries,  such  as  railway 
accidents,  severe  contusions  of  the  ht-ad,  spine  or  aljdomen,  violent 
musetilar  strains,  anci  lightning  struke,  which  are  so  frequently  followed 
after  a  longer  or  shorter  interval  by  diabetes.  In  all  these  cases  the 
fUsease  is  probably  prcwluced  by  some  derangement  of  the  innervation 
of  the  liver. 

tlosely  allied,  therefore,  to  these  arc  the  rarer  examples  in  which  the 
flis**Afie  is  actually  associated  with  some  coarse  lesion  of  the  medulla;  as, 
for  example,  where  this  structure  is  implicated  in  a  new  growth,  or 
invaded  by  sclerosis  (tal)es  dtirsidis,  insular  sclerosis) ;  or  where  it  occurs 
in  the  course  of  insanity,  epilei>sy,  or  Graves'  disease. 

Possibly  we  ought  to  grnup  under  nervous  influences  tliose  cases 
which  have  been  attributed  to  climacteric  disturl>ance,  excessive  sexual  in- 
dulgence, and  the  action  of  certain  poisons;  for  example,  chloroform  (Fort), 
bromide  of  potassium  (Weber). 

In  the  second   jJace,  but   in   rpiito   a   dilferent   category,  come   the 


cases  which  foHow  the  various  acat<3  infectious  diseases,  among  which 
numerous  well -attested  examples  h;ive  been  recoitied  as  sequels  of 
enteric  fever,  diphtheria,  tonsillitis  (?),  infiuenz.t,  acute  rheumatism, 
mulari.i,  and  syphilis.  Insufficient  attention  has  been  f»aid  to  the 
poBsihility  of  ditihetea  having  in  some  cases  a  niicrobic  origin.  Charrin 
jtnd  Carnot  ha\'e  proved  that  it  is  possilile  to  rcrirler  a  dog  diabetic  by 
injecting  infective  thiids  {bacillus  coli,  bacillus  py ocyarieus  and  streptococd) 
into  the  pancreatic  duet;  and  it  is  prol)*il>lc  that  the  acute  infective 
diseases  diminish  the  resistance  of  the  pancreas  to  the  invasion  of  those 
organisms  which  occur  so  ahnndantly  in  the  intestine. 

There  is  no  evidence  at  present  of  any  specific  niicrobic  cau^  for 
diabetes  ;  but  in  connection  with  this  aspect  of  the  snliji'ct  I  may  refer 
to  the  many  examples  of  flial>etes  oecuning  in  husband  and  wife,  which 
have  led  some  writers  to  spcenlate  on  the  possibility  of  its  transmission 
by  contagion  {Drtfoua,  Gaucher,  Labbe,  LetuUe,  8ehmitz,  Kendii). 

We  may  group  with  the  above  those  cases  which  have  been  recorded 
in  connection  with  p'mcrcatic  c^mcer,  cysts,  and  calculi. 

In  a  third  class  mnat  be  placed  the  case^  which  have  their  apparent 
starting-point  in  pregnancy  and  parturition,  as  their  explanation  remains 
obscure. 

Beside  the  above,  are  the  eases  associated  with  abscess  of  the  liver, 
malignant  disease  in  the  abdomen  not  involving  i!ie  pfincreas,  exposure 
to  severe  cold,  and  the  ingestion  of  cold  food  (ices)  or  iced  drinks. 

Pathogrenesis. — Dialietes  has  been  alrcarly  defined  as  persistent  glyco- 
snrin.  By  this  we  mean  the  constant  presetice  of  glucose  in  the  urine  in 
quantity  sufficient  for  discovery  by  ordinary  test«.  Glucose  (C\^H^.^O^), 
now  regarfJe*!  as  a  ketone  of  a  bexatomie  alcohol,  exists  in  two  modifica- 
tions, dextrose  and  hevulose  ;  but  it  usually  occurs  in  the  urine  oidv  its  the 
former,  lievulosc  t;*ken  as  fcM>d  being  excreted  as  dextrose.  The  sucroses 
(CioHo^.O^jj^^cane-sugar,  maltose,  and  lactose  {the  last  two  are  physiologi- 
cal p rot] nets,  and  lactose  is  occasionally  met  with  in  the  urine  of  nursing 
women) — are  held  to  l)e  constituted  l>y  the  vmiou  of  two  molecules  of 
glucrjse  with  loss  of  H.,0,  and  are  called  disii cell ar ids.  Starch,  dextrin, 
and  glycogen  are  polysaccharids  formed  by  the  luiion  and  dehydration  of 
several  molecides  of  glucose.  Under  the  influence  of  ferments  or  the 
action  of  dilute  acids  this  process  is  reversed,  and  the  complex  molecule 
of  starch  is  split  up  and  hyd rated  to  form  maltose  or  glucose,  as  in  ordinary 
digestion. 

Traces  of  glucose  are  met  with  constantly  in  norm:d  lilood  (0'5  per 
mille),  ancl  corresponding  traces  can  lie  detected  in  the  urine  by  conceu- 
tniting  a  large  bulk  ;  but  it  is  not  with  these  small  quantities  that  we  are 
concerned  in  dial»etes :  in  this  disease  the  hlood  contains  excess  of  sugar 
{as  much  as  0  5  per  cent)  and  the  unne  is  loaded  with  it. 

The  first  light  thrown  upon  the  pithology  of  glycosuria  was  the  dis- 
covery by  CI.  lii^rnard  (1H49)  thai  the  liver  after  de^nth  contains  sugar;  and 
his  inference  that  the  liver  is  a  sugar-forming  gland  has  withstnoil  all  the 
criticiam  to  which  it  has  been  subjected.     Bernard's  reseurehos  did  not 
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atop  hero ;  ho  found  that  tlio  liver  storerl  carhohydmtea  in  the  form  of 
gljcogcn,  atid  ho  believed  that  this  substance  was  converted  into  eugar 
under  the  influence  of  a  diasi;atic  femient  contained  in  the  Idood :  more- 
over, by  mejiiis  of  puncture  of  the  lloor  of  the  fourth  ventnele  he  suc- 
ceeded in  determining  such  an  excessive  production  of  sugar  that  the 
excess  passed  int<j  the  urine.  According  to  Bernard,  carbohydrates  are 
absorbed  from  the  intestine  as  sugar,  and  are  earned  by  the  jK)i'tal  vein 
to  the  liver,  whore  they  are  stored  as  glycogen.  This  stored  matcnal 
\&  given  out  gradually  as  it  is  rcfjoirerl  to  meet  the  needs  of  the  economy, 
being  converterl  into  glucose  and  carried  by  the  hepatic  voiri  into  the 
general  circulation, 

Bernard's  \iew8  have  1>ecn  opposed  with  great  ability  and  pertinacity 
by  Dr,  Pavy,  but,  in  spite  of  much  eti'ective  cntieism  of  his  met  hew  la, 
the  resvdt  has  been  to  leave  his  conclusions  substantially  intact.  Bcrnanis 
doctrines  have  fonnd  followers  able  to  demonstrate  the  ttiith  of  his  state- 
ments by  more  exact  means;  and  at  the  present  time  the  only  important 
moditiciitiou  towards  which  opinion  seems  to  tend  is  the  rejection  of  the 
agency  of  a  glycogenic  ferment  in  the  liver  in  favour  of  the  conception 
of  glycogene«is  as  a  direct  and  normal  function  of  the  liver-cells, 

Dr,  Pavy  thinks  that  glycogen  may  be  converted  directly  into  fat;  and 
there  is  good  ground  for  his  intpiiry  into  the  fate  of  the  great  excess  of 
glycogen  found  in  the  livers  of  vegetable-feeders,  fur  the  bloo<J  of  these 
animala  contains  no  more  sugar  than  does  that  of  tlesh  eaters,  akhotigh 
their  store  of  glycogen  is  so  much  greater,  Pavy  ha,s  made  an  interesting 
observation  on  the  presence  of  fat  in  the  intestinal  villi  of  a  long-starved 
rabbity  which  suggests  that  starch  may  bo  converted  into  fat  by  the 
epithelium  of  the  intestinal  Wlli;  and  ho  thinks  that  it  shares  this  function 
with  the  livcrcells. 

That  carbohydrates  are  not  the  only  possible  sources  of  sugar  is 
proved  by  the  presence  of  glucose  in  the  blocKl  of  anim;ds  fed  on  lean 
mejit  ordy ;  and  oiu*  clinical  experience  of  diabetes  proves  but  too 
frequently  how  large  a  quantity  of  sugar  may  be  excreted  by  p^itients 
whose  diet  contains  very  little  carlKjhydrates.  Beegen  believes  that 
sugar  is  formed  from  peptone,  and  on  insufhcicnt  grounds  dem>s  thai 
glycogen  is  it^s  principjd  source ;  anrl  Pavy  has  shown  that  sugar  may 
he  artiticialiy  produced  from  proteid  matter.  It  is  certain  that  sngar 
can  be  formed  from  the  proteid  of  the  fiwd  and  from  the  tissues;  anrl  the 
queetion  whether  it  is  derived  from  the  proteid  muiecule  by  splitting 
off,  or  whether  the  molecule  is  first  eompletely  broken  down  and  then 
built  up  again  as  carbohydrate  and  urea,  is  one  which  need  not  detain  us; 
the  latter  ^lew  hai?,  perhaps,  the  greater  weight  of  authority.  The  seat 
of  this  process,  or  the  agent  which  determines  it  in  the  body,  is  not 
definitely  known  ;  but  it  is  assumed  that  it  takes  plare  in  the  liver,  and 
that  the  livercells  effect  the  conversion.  But  what  becomes  of  the 
sugar  poureil  into  the  circulation  ? 

Under  the  influence  of  Liebig's  teaching  it  used  to  l*e  beUeved  that 
glucose  was  bunit  off  in  the  lungs  and  excreted  as  water  and  CO^,  the 
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process  subserving  the  maintenance  of  the  body  temperature*  But  of 
lata  yeai's  tho  seat  of  this  destructive  process  has  been  shifted  to  the 
muscles,  which  are  said  to  store  up  glucose  in  the  form  of  glycogeii, 
to  be  utiHsed  when  in  action.  This  view  is  supported  by  the  disappear- 
ance of  glycogen  from  muscles  which  have  been  tetanised  by  strycJ>nine 
poisoning  ;  and  bj'  the  destruction  of  sugar  in  the  tissues  proved  to  take 
place  by  ctnnparison  of  the  amount  contained  in  arterial  and  venous 
blood  respectively. 

While  Clatide  Bernard  and  those  who  have  followed  him  in  the  same 
line  of  rcseareli  have  done  much  as  pioneers,  it  eatmot  be  stud  that  they 
have  succeeded  in  iiidicatiug  the  direction  in  which  the  solution  of  the 
proldem  of  the  pathogenesis  of  diiibetes  is  to  be  found.  The  most  eai-efrj 
research  has  failed  to  establish  that  structural  disease  in  the  floor  of  the 
fourth  ventiicio  or  any  piut  u{  tlie  nervous  system  or  in  the  liver  is  even 
a  common  ticcurrence  in  dialjctcs.  On  the  contrary,  in  the  early  stages 
of  the  disease  these  organs  appe<ir  perfectly  healthy  ;  so  that  if  they  be 
primarily  concerned,  diabetes  can  oidy  l>e  regarded  as  a^  Junctional  diseam 
of  Ihf'  nervoui^  st/sh-tih 

Besides  the  "  diabetic  puncture  "  the  following  experimental  lesions 
of  the  nervous  system  are  said  to  be  followt^l  l»y  glycosuria : — 

(i.)  Injury  to  the  vemiiftimi  process  of  the  cerebellum  :  (ii.)  Section 
of  the  spinal  cord  at  various  levels:  (iii/)  Section  of  the  anterior  cervical 
nerve-roots  i  (iv.)  Section  c»f  the  posterior  cervical  nerve -rooti :  (v,) 
Artificial  neuritis  of  the  first  pair  of  *lori^id  nerves:  (vi.)  Destruction  of 
the  superior  and  inferior  cervical  sympathetic  gangba,  of  the  first 
thi^raeie,  and  of  the  alxlominsil  ganglia  :  (vii/)  SiTlion  of  or  ligaturing  the 
splanchnic  nerves :  (viii.)  Iiritaticm  of  the  right  vagus :  (ix.)  Secliou  and 
stimvdation  of  the  central  end  of  an  ordinary  sensorimotor  nerve  such  as 
the  sciatic 

Under  the  influence  of  thesa  various  lesions  the  glycogenic  f miction 
of  the  liver  is  enormously  increased,  the  (]uaiitity  of  sugar  poured  into 
the  circulation  far  exeeeds  the  conBuming  ami  storing  powers  of  the 
tissues,  and  glycosuria  is  the  inevitalJe  couse<jucnce.  But  the  effect  of 
these  lesions  is,  as  a  rule,  transitory,  resembling  in  this  respect  the 
majority  of  cases  of  traumatic  glycosuria  in  man. 

It  is  prolmble  that  some  poisons  produce  glycosuria  in  the  same  way, 
while  others  are  merely  converted  into  reducing  substances  (for  example, 
glycuronic  acid),  which  are  excreted  in  the  urine  and  are  lher«  mistaken 
for  sugar. 

In  1877  I^aneereaux  drew  the  attention  of  tho  French  Academy  of 
Medicine  to  the  changes  in  the  paumtfs  which,  he  lielie^ed,  were  con- 
stantly present  in  severe  cases  of  diabetes  ;  and  within  the  last  few  years 
the  importance  of  this  eomnuuiication  has  l»eeu  demonstrated  by  the 
experimental  production  of  dial>etes  in  dogs  liy  extirpition  of  this  gland. 

Von  Mering  and  Minkowski  have  found  that  aftci*  this  opeiation  the 
animals  sufler  from  glycosuria,  polyuria,  great  thirst,  hiuiger,  and  rapid 
emaciation  ;  in  fact,  all  the  classical  symptoms  of  diabetes.     On  the  other 


ncl,  mere  obstniction  of  the  pancreatic  duct — by  ligature  or  by  injection 
with  pariiffin  (Hodon)  or  asphaltum  (Thiroloix )— is  nut  fulluwed  by  any 
of  these  symptoms ;  nor  do  they  occur  if  a  small  part  of  the  gland 
be  left,  even  althniigh  the  duct  be  reoinved.  These  statemtjnts  have 
been  subjected  to  mo-st  severe  critieisnij  and  the  experiments  lui\  c  been 
r^eated  in  ntimberleHs  instances,  with  the  result  that  their  accuracy  has 
been  eetitbliBhcd.  It  was  al  first  suggested  that  the  operation  injured 
the  solar  plexus  and  so  sot  up  nervous  diabetes  ;  hut  apart  frum  the 
atfttement  of  the  operators  that  uo  such  injury  had  been  iutlictcd,  the 
a^iseuce  of  the  symptoms  when  a  fxut  of  the  gland  was  h^ft  contradicted 
this  ^dew.  But  the  most  convincing  proof  that  such  an  injury  cannot  be 
the  explamition  is  atfurded  by  the  experiment  of  gi-afting  a  portion  of 
the  extirpated  pmcreas  outside  the  alHlominal  cavity  in  the  muscles  of 
tho  external  walls ;  this  openitioti  has  been  sutcessfiilly  performed  by 
several  inde{>eiideiit  inve^stigators  (Minkowski,  Hcilon,  Thiroloix)  with  the 
result  of  preventing  the  occurreiice  of  diabetes  jtLst  as  if  the  jmrt  of  the 
gland  had  been  left  in  place. 

Inspection  of  the  bodies  of  diabetic  patients  has  proved  that  altera- 
tions of  the  pjincre^is  are  very  coramonly  present ;  their  nature  and 
frequency  will  be  considered  hereafter.  It  is  enough  now  to  know 
that  they  exist,  and  that  experiment  and  morl>id  anatomy  are  not  here 
so  strikingly  at  variance  as  in  other  theories  of  diabetes. 

The  means  by  which  the  presence  or  absence  of  the  pancreas  influences 
the  production  of  glycosuria  necvls  further  explanation.  Lcpine  has 
afToitled  the  l>est  sohition  of  this  djfliculty  by  the  snpposition  that  tho 
pancreas  secretes  a  sugar-destroying  ferment,  which  passes  directly  into 
the  chyle  and  blood.  He  asserts  that  these  fluids  in  the  normal  state 
possess  such  an  action  to  a  powerful  extent,  and  that  this  action  disappears 
when  the  pancreas  has  been  extirpiitod;  but  Lcpinc's  statements  are  denied 
by  Ah  has,  Gaglio,  and  iSansoni :  moreover,  no  one  has  yet  succeeded 
iji  obtiiining  such  a  fcnnent  frcjm  the  [3;increas,  and  pancreatic  eximcts, 
however  adiniuistereil,  ha\'e  failcil  to  control  glycosuri,i.  The  pancreatic 
hypothesis  of  diabetes  is  imdoul>tedly  a  gieat  advance  towards  a  satisfactory 
pithology  of  the  dise^tse ;  but  as  in  certain  cases  the  gland  appears  to 
be  tiuite  normal,  it  does  not  cbver  the  whole  ground,  and  it  leaves 
room  for  the  old  view  of  its  nervous  origin^  at  least  in  rcHpect  of  a  certain 
proportion  of  cases.  Kaufmann  hns  suggested  a  modiiication  of  Lcpine's 
hypithesis,  namely,  that  tiie  secretion  controls  the  sugar-forming  function 
of  the  liver ;  he  1>elieves  he  has  proved  l>y  analysis  of  arterial  ;uid  venous 
blood  in  healthy  and  diabetic  ain'mals  that  the  tissues  of  the  latter  consume 
quite  the  normal  proportion  of  sugar :  it  was  formerly  believed  that  the 
gaseous  exchanges  of  diabetes  gave  oidence  of  diminished  oxidation,  but 
the  results  of  later  expenment^  contradict  this  opinion  (Leo,  Weintraud, 
Laves),  he  therefore  regaifls  the  theory  of  insuthcicnt  destruction  of  sugar 
aa  im tenable.  Von  Xoonlen,  on  the  other  hand»  denies  the  extra  pro- 
duction of  sugar,  and  finds  the  expktiation  of  diabetes  in  diminished 
destruction  in  the  tissues,  loss  of  power  to  store  carbohydrate  as  fat,  and 
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incompetOTjcy  of  the  glycogen  reservoirs  (liver,  rouacleB),  He  as^^umes  as 
a  fact  that  every  molecule  of  albumin  breaks  up  into  carbohydrate  and 
iirefi,  and  tliat  for  every  gramme  of  urea  2  "8  grammes  of  carltohydrate 
have  been  formed  in  the  btwiy ;  hence  he  conchides  that  it  is  impossiVile  to 
show  an  excretion  of  sugar  greater  than  may  be  derived  in  this  fashion. 

He  disregards  the  various  authors  (Voit,  Leo,  and  others)  wlio  have 
shown  that  there  13  no  decrease  of  C(X  production  in  dialietes,  and 
attaches  great  weight  to  the  single  observation  of  Wcintraud  and  Laves, 
that  the  addition  of  small  quantities  of  carbohydmto  to  the  dietary  of 
dialjctics  raises  their  respiratory  quotient  (the  proportion  of  CO.^  to  0) 
much  less  than  in  health.  Finally,  he  discredits  the  results  of  those 
observers  who  have  found  that  the  sugar  is  no  greater  in  arterial  than  in 
venous  blood  (Pavy,  Beck,  anci  Hoffmann,  Abeles,  Seegen) ;  and  although 
Chauveau  and  Kaufman n  fin<l  that  the  arterial  bloofl  always  contains  more 
sugar,  they  do  fiot  help  von  Nooidcrij  as  the  rehitiun  remains  exactly 
the  same  in  diabetic  as  in  healthy  animals* 

Where  the  evidence  is  so  conflictiug,  and  the  weight  of  authority  so 
nicely  bidanced,  we  may  well  hesitate  before  ranging  oui-selves  oti  one 
side  of  this  controversy  or  on  the  other.  Pavy  believes  the  intestinal 
\iili  share  with  the  liver  the  powder  to  convert  carlwhyd rates  into  fat,  ami 
he  thinks  this  power  is  lost  in  diabetes ;  but  the  eviilence  of  this  power 
rests  up<m  hia  own  observation,  hitherto  imsnpptnted,  of  the  amount  of 
fat  demonstrable  in  the  villi  of  a  rabbit  after  a  full  meal  of  oats.  Noel 
Paton  thinks  the  oats  contain  enriugh  oil  to  account  for  these  fippearances 
without  assuming  for  them  any  less  direct  explanation.  That  the  carbo- 
hydrates are  converted  into  fat  (Pavy)  or  actually  consumed  (LLpine) 
before  they  reach  the  liver,  has  not  l>ecn  proved ;  and  cither  %iew  is  as 
difficult  t(j  accept  as  the  ordinary  one  that  all  the  carbohydrates  are  first 
stored  in  the  liver,  to  be  duled  out  thence  in  constant,  regular  measure  to 
supply  the  needs  of  the  iKwly. 

If  the  liver  possess  in  health  not  only  the  power  of  sugar-formation, 
but  some  mechanism  by  which  it  adapts  the  amount  manufactured  and 
passed  into  the  circulation  to  the  ctirrent  demands  of  the  organism,  and 
thus,  whether  the  store  of  glycogen  he  greiit  or  small,  keeps  the  percent- 
age of  sugar  in  the  blood  at  a  constant  pointy  we  have  only  to  assume  a 
disorder  of  this  regulating  function  to  explain  the  oecurrcnce  of  diabetes. 

In  diabetes  the  liver  contimies  to  manufacture  sugar  constantly, 
utilising  for  the  purpose  its  acciimulated  stores  of  glycogen,  which  it  soon 
exhausts,  and  afterwards  the  carbohydrates  and  albumin  of  the  food  ; 
apparently  falling  hack  upon  the  albumin  when  the  former  are  deficient. 
This  would  constitute  what  is  calkHl  over-prfKluetion,  although  the  amount 
may  not  exceed  the  value  of  the  food  ingested;  but  in  health  the  ffuantity 
of  f<x»d  would  probalily  be  less,  and  the  resulting  glycogen  would  bo 
stored  up,  no  more  than  the  required  amount  of  sugar  being  manufactured 
to  maintain  the  normal  bbjod  percentage.  Thus  the  hypcrglyca^mia  and 
glycosuria  are  due  to  the  excess  of  sugar  which  the  liver  lets  pass 
into  the  circulatiun,  and  not  to  failure  on  the  jiart  of  the  tissues  to  con- 
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Bume  a  normal  quantity.  If  there  were  such  a  diminished  eugar-con- 
sumption  there  ought  to  be  a  demonstrable  fail  in  the  CO3  eliminated  ; 
but,  as  has  been  already  stated,  the  CO^  output  is  noniiHl,  and  the 
amount  of  CO^  in  thtj  blood  is  not  less  than  in  health  (Leo), 

Recent  physiological  researches  have  rendered  it  prol>a!ile  that  sugar* 
formation  is  a  function  of  the  liver-cells,  under  the  conttol  of  curtain 
undetermined  exci to -secretory  nerves  which,  according  to  Morat  and 
Dufour,  are  distinct  from  the  vaso-motor  nerves.  It  is  quite  conceivable 
that  this  nervous  influence  may  be  liberated  by  various  injuries  to  the 
nervous  system,  or  by  the  action  of  poisons ;  and  the  extirpation  of  the 
pancreas  may  also  act  in  some  unknown  way  upon  this  function,  but  wo 
are  not  in  a  position  to  do  more  than  speculate  upon  these  possible 
explanations. 

ITie  glycosuria  which  follows  the  administration  of  phloridzin 
(^21^24^10  ^  ^^f^)y  ^  glucosido  obtained  from  the  bark  of  apple,  pear, 
cherry,  and  plum  trees,  is  said  by  I^Iinkowski  to  be  genuine,  and  not  due 
to  the  presence  of  its  decomposition  product^  phlorosin,  which  has  the 
formula  of  sugar,  reduces  cnpric  oxide  and  undergoes  fermcntiition ;  as 
the  administration  of  one  gramme  of  jihloridzin  was  followed  by  the 
excretion  of  97  grammes  of  glucose,  this  must  be  admitted.  It  is 
believed  that  the  drug  acts  by  altering  the  renal  epithelium  so  that 
it  no  longer  holds  bick  sugar,  and  this  view,  as  von  Xoorden  points 
out,  reminds  us  of  the  old  theory  of  the  renal  origin  of  diabetes,  and 
suggests  that  it  jiossibly  plays  some  part  in  the  pathogenesis  of  certain 
fomifi  of  the  disease. 

Cantani's  hypothesis  that  the  sugar  of  diabetes  ia  a  paraglucose 
incapable  of  subserving  the  needs  of  the  body,  and  therefore  excreted 
unchanged,  has  received  no  support  from  any  recent  chemical  or  physio- 
logical discoveries.  Nor  can  we  say  any  more  in  favour  of  the  doctrine 
propounded  by  Latham »  that  diabetes  ia  due  to  imperfect  oxidation  of  the 
muscle-albumin  and  the  formation  of  sugar  by  the  condensation  of  six 
molecules  of  methyl  aldehyde.  Dr.  Pavy's  latest  researches  have  left  his 
improved  hypothesis  of  vaso-motor  paralysis  of  the  vessels  in  the  splanchnic 
area  exactly  where  it  was ;  its  place  in  the  nervous  theory  is  now  occupied 
by  the  conception  of  an  excito-eecretory  nerve  which  controls  the  sugar- 
forming  function  of  the  liver,  and  which,  as  we  have  already  seen,  may  be 
affected  by  various  stimulating  or  depressing  agencies. 

Morbid  anatomy.^The  bodies  of  persons  dying  from  diabett  s  present 
83  niany  departures  from  the  healthy  standard  as  might  be  expected  in 
the  case  of  a  disease  in  which  nutrition  is  so  gravely  impaired ;  but  most 
of  these  changes  are  to  be  regarded  aa  simple  failure  in  the  reparative 
processes  of  the  tissues, 

£jiemal  appearances.  —  There  is  generally  wasting  and  sometimes 
extreme  emaciation ;  but  in  other  cases  a  well-developed  layer  of  sub- 
cutaneous fat  may  l>e  present.  The  skin  is  thin  and  harsh,  the  hair  scanty 
and  dry,  the  teeth  very  defective,  and  there  are  frequently  traces  of 
nshes^  or  sears  of  boils  and  carbuncles. 


JL^i- 


^^  var 


Brain, — This  organ  presents  no  constant  lesion,  hn%  was  normal  only 
n  eight  out  of  thirty-one  cases  under  my  own  ohsenation.     The  most 
e^minion  change  is  congestion  and  oetlemaj  with  thickening  of  the  mem- 
branes.     It  is  less  often  anaemic  ;  &ometimca  the  convolutions  are  wasted 
and  the  sulci  mdened.     The  brain   tissue  may   contain  cavities  which 
ve  been  aptly  compared  to  those  met  with  in  Gruy^re  cheese  ;  they 
ary  in  size  from  a  pin's   head   to  a  horse-bean^  and  seem  to   depend 
upon   local    atrophy  from  failure   of    nutrition.     The    lateral  ventricles 
and   the  iter  have  been  found  dilated  withotit  any  obvimis  mechanical 
cause.     The  choroid  plexuses  may  be  congested  or  thickened,  or  may 
I        contain  cysts. 

Of  much  greater  importance  are  the  tumours  of  the  fourth  ventricle 
and  medulla,  of  which  ten  cases  have  been  recorded  ;  in  many  of  the^e 
there  can  be  no  reasonable  doubt  that  the  diabetes  depended  directly 
upon  the  growth.  In  the  same  situation  also  ha\e  been  observed 
examples  of  softening,  of  sclerosis^  of  alterations  of  colour  and  congestion, 
.  and  of  the  presence  of  coqiora  amylacea  and  colloid  masses.  The  soften- 
I  ing  or  sclerosis  in  this  position  may  undoubtedly  causa  diabetes,  but  the 
other  lesions  are  of  more  doubtful  value.     The  enlargement  of  the  peri- 

. vascular  spaces,  to  which  Dr.   Dickinson  drew  attention,  is  only  a  con- 

^Ksequence  of  the  failure  of  brain  imtrition,  as  in  the  case  of  the  cysts 
^Halready  descrilied. 

r  Extensive   hsemorrhage  into  the   brain   occurs  rarely.     Glycogen  lo 

I        present  in  large  quantities  in  the  medulla  oblongata  and  in  the  sheaths  of 
the  vessels  of  the  cortex. 

In  the  microscopical  examination  of  numerous  specimens  by  myself 

, no  special  or  characteristic  structural  changes  could  be  detected  in  any 

^K^part  of  the  brain.     No  minute  htemorrhages  were  found,  and  the  cysts 
^^ already  mentioned  showed  no  trace  of  hsBmatoidln-staining.     In  only  one 
instance  did  the  capillaries  of  the  vagus  nucleus  seem  to  be  abnormally 
I         immerous  and  full  of  blotxi. 

I  Spiufd  cord, — A  certain  number  of  cases  of  diabetes  undoubtedly  occur 

from  the  extension  of  diseiise  from  the  coni  into  the  medulla,  and  when 
this  happens  changes  chanicteristic  of  locomotor  at^ixia,  insular  sclerosis, 
or  like  lesions,  are  present.  We  do  not  possess  abundant  materials  for 
making  very  positive  statements  as  lo  the  general  condition  of  the  coixl,  for 
examination  of  it  has  often  been  omitted.  The  recorded  facts  point  to 
'  the  frequency  of  secondary  nutritive  changes;  for  example,  dilatation  of 
the  central  canal,  erdargement  of  the  perivascular  sheaths,  and  localised 
softening,  8ome  recent  observations  by  Sandmeyer  and  by  Williamson 
have  indicated  that  slight  atrophic  changes  may  occur  in  the  posterior 
columns,  chiefly  marked  by  their  failure  to  react  normally  to  staining 
agents,  although  no  symptoms  of  tabes  dorsalis  may  have  liecn  present 
diuing  life.  The  only  case  of  tumour  of  the  cord  followed  by  diabetes 
is  one  of  myxoma  of  the  dura  mater  recorded  by  Dr,  Shingle  ton  Smith. 
Glycogen  is  present  in  large  quantities  in  the  spinal  membranes  and 
sheaths  of  the  vessels. 
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Ctr€hro^puuil  nerves, — Three  examples  have  been  recorded  of  diabetes 
caused  by  tumours  growing  from  the  right  vagus;  though  in  one  instance 
(that  of  Frerichs)  the  growth  encroached  upon  the  fJoor  of  tlie  fourth 
ventricle.  LubimolT  has  also  described  a  case  of  diabetes  in  which 
atrophy  and  pigmetrtation  of  the  inferior  ganglion  of  the  vagus  were 
present. 

The  peripheral  nerves  may  be  the  seat  of  interstitial  inflammation, 
which  is  characterised  by  great  increase  of  connective  tissue,  with  secondary 
destruction  of  the  axis  cylinders  ;  and  this  change  may  cause  well-marked 
clinical  symptoms.  The  nerves  of  the  lower  efxtremitics  are  chiefly 
affected,  but  any  part  may  be  attacked, 

SymfKilheiic  nerres  and  ganglki.  —  Changes  in  these  structures  early 
attnicted  the  attention  of  students  of  the  imtholog}^  of  diabetes,  as  they 
occur  with  some  frequency.  Duncan,  in  1818,  found  the  sympathetic 
trunk  in  the  abdomen  three  times  as  thick  as  normal.  Percy,  in  1842, 
described  the  semilunar  gangliii,  the  splanchnic  nerves  and  vagi,  as 
thickened  and  of  cartilaginous  hardness.  LLil>imotT  found  sclerosis  of 
the  symjjathetic  ganglia  and  atrophy  of  their  nerve-cells.  Cavazzani  has 
described  atrophy  of  the  coeliac  plexus.  The  semilunar  ganglia  in  my 
cases  have  been  four  times  enlarged,  once  atrophied,  and  once  embedded 
in  a  mass  of  fibrous  tissue  ;  but,  as  a  ruk%  they  were  normal,  and  the 
hiBtological  changes  the  same  as  are  met  with  in  many  other  maladies, 
although  these  ganglia  are  never  so  greatly  enlarged  as  in  diabefes. 

In  spite,  therefore,  of  the  extent  of  these  changes,  they  are  not  to  be 
regarded  as  the  cause  of  the  disease. 

JJ^ear^— The  myocardium  is  often  pale  and  soft,  more  rarely  hyper- 
trophied  or  distinctly  fatty.  Pericarditis  occurs  occasionally  and  endo- 
carditis sometimes,  while  coincident  valvi^dar  disease  may  be  present. 
Advanced  fatty  degeneration  of  the  muscular  fibres  is  the  characteristic 
change  in  old-standirig  cases  of  diabetes.  Glycogen  granules  may  be 
found  between  the  musculsir  bundles. 

Blood, — The  appearance  of  the  blood  is  generally  normal ;  but  at 
times  it  is  loaded  with  fat,  which,  after  the  blood  ia  shed,  floats  on  its 
surface  in  a  cream-like  layer.  Under  the  microscope  this  fat  ia  seen  to 
be  present  as  a  very  fine  emulsion,  but  the  granules  run  together  after 
death  to  form  droi^lets,  and  thus  give  rise  to  the  appearance  of  fat  em- 
bolism in  the  capillaries  :  this,  however,  is  but  a  post-mortem  change. 
The  red  corpuscles  are  sometimes  broken  down  into  a  gr-anidur  material, 
and  they  arc  generally  reduced  in  number.  There  may  be  an  abnormal 
abundance  of  megalocytes  or  of  large  raonoimcleated  leucocytes. 

Chemically  the  blood  contains,  as  a  rule,  more  sugar  than  it  does  in 
health,  and  the  proportion  may  be  as  high  as  4  per  mille.  The  alkalinity 
of  the  blood-serum  is  reduced  in  consequence  of  the  presence  of  acids  of 
doubtful  identity,  /3-oxy butyric  acid  and  diacetic  acid  being  the  most 
probable*  The  presence  of  acetone,  which  may  be  due  to  the  splitting 
up  of  diacetic  acid  into  acetone  and  CO^,  has  been  obser\'ed,  but  is  not 
constant  even  after  death  from  coma. 


Lun^s, — Secondary  changes  in  tbeso  organs  arc  very  common,  the 
moat  usual  l)eing  congestion  and  oidema.  Next  in  frequency  comes 
jihthlsiH,  usiiallv  but,  as  proved  by  the  case  recorded  by  Koqim  De\ic,  not 
invitriably  tubercular.  Lobar  pneumonia  occurs  rarely,  Init  is  very  acute 
and  fatal ;  acute  broncho- pneumonia  ia  sometimes  met  \nth.  Small  foci  of 
softening,  abscesses,  hsBmorrhagic  infarcts,  and  gangrene  may  be  found. 
Pleurisy  and  empyema  occur  sometimes.  Fat  embolisms  of  the  pulmonary 
capillaries  have  been  described,  but  these  are  really  jiost  mortem  changes 
in  the  fatty  blood.  Hyaline  fibroid  thickening  of  the  vessels  occurs  as 
p.irt  of  the  tissue  changes  of  chronic  inflammation. 

Liver. — This  organ  is  generally  enlarged,  weighing  from  60  to  80 
ounces  ;  less  commonly  it  ia  small,  palo  and  soft.  It  is  sometimes  fatty^ 
often  congested,  and  its  consistence  may  be  abnormally  firm.  It 
frequently  presents  a  certain  amount  of  interstitial  hepatitis,  and 
occasionally  it  may  be  distinctly  cirrhotic.  The  new  growth  commences 
in  both  the  hepatic  and  portal  areas.  This  form  of  cirrhosis  is  sometimes 
associated  with  bronzing  of  the  skin  {Hanot  and  Schachmann).  Abscess 
of  the  liver  is  oecaeionally  met  with  in  cases  of  diabetes,  and  then  is  prob- 
ably a  causal  lesion.  Dr.  Dickinson  has  described  thrombosis  of  branches 
of  the  ported  vein,  and  angiomas  formed  of  dilated  capillaries  near  the 
radicles  of  the  hepatic  vein.  According  to  Weyl  and  Apt  the  diabetic 
liver  does  not  contiiin  excess  of  fat,  and  absence  of  this  substance  from 
the  hepatic  cells  has  been  noticed  by  Beale  and  Frerichs.  Quincke  thinks 
that  iron  is  in  excess,  but  Zaleski  estimates  it  at  0"685  per  mille,  and 
points  out  that  we  have  no  data  to  enable  ua  to  say  whether  this  amount 
is  greater  than  normal  or  not* 

Spken. — This  organ  is  commonly  said  to  be  small,  pale,  and  soft : 
less  often  it  is  enlarged  and  congested ;  sometimes  it  contains  tubercle  ; 
glycogen  has  been  found  here  as  elsewhere.  Hyaline  degeneration  of 
the  vessels  has  been  descril>ed, 

, Pancreas. — ^Great  interest  attaches  to  the  alterations  in  this  organ, 
since  the  important  researches  of  Minkowski  have  shown  that  its  complete 
destruction  in  dogs  ia  followed  constantly  by  all  the  symptoms  of  diabetes  ; 
and  many  papers  have  been  published  on  the  subject  (Baumel,  Churton, 
Vaughan  Hurley,  Williamson,  G.  Hoppe  Seyler,  Hansemann,  Fleiner,  and 
others).  Unfortunately  we  have  still  a  good  deal  to  learn  about  the 
significance  of  slighter  changes  in  its  structure,  and  it  is  possible  that, 
while  appearing  normal  to  the  naked  eye,  it  may  be  extensively  diseased, 
Lancereaux  thought  that  pancreatic  disease  was  invariably  associated  with 
the  clinical  type  which  he  called  diabete  maigre  ;  and  this  association 
is  undoubtedly  the  rule  although,  since  attention  has  been  drawn  to  the 
matter,  many  exceptions  have  been  recorded,  and  fat  dinbetics  have  been 
shown  to  present  well-marked  pancreatic  atrophy  (Baiimel,  Lupine,  G. 
Hoppe  Seyler»  Williamson).  As  to  the  relative  frequency  of  these 
changes  my  notes  of  27  consecutive  cases  give  the  following  results ; — 


r&ncrefts  atrophied 

f,        large  and  hard 
,t        large  and  sort 
„        large  , 
„        cofigested  (mottled) 
..       normal 
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In  two  cases  reported  l)y  Fleiner  attacks  of  pancreatic  colic  had 
preceded  frir  years  the  onset  of  diabetes,  which,  in  fact,  did  not  super- 
vene  until  cirrhosis  had  destroyed  the  entire  gland.  Several  cases  of 
cancer  of  the  pancreas  associated  with  all  the  syniptoms  of  diabetes 
have  been  pnblishod.  Other  cases  are  on  record  of  diabetes  with  cystic 
disease  of  the  pancreas  and  with  multiple  pancreatic  abscessea. 

In  the  morljid  specimens  extamined  the  lesions  described  in  my 
Brails^haw  lecture  (180O)  have  always  l>ecn  found,  namely j  varying  degrees 
of  interstitial  inflnmmatiou  ^;v^th  formation  of  largo  areas  of  connective 
tissue  and  new  ducts  ;  hyaline  changes  in  the  epithelium  are  constant,  Imt 
proK'ibly  are  not  pjitbological,  as  they  may  l>e  found  in  glands  which  are 
otherwise  healthy.  In  the  earher  stages  of  the  process  the  gland  becomes 
swollen  and  infiltrated  with  small  rouufl  cells.  Besides  this  cirrhotic 
atrophy  the  gland  may  undergo  fatty  degeneration,  which  leads  to  com- 
plete transformation  of  its  entire  substance  into  fat.  It  has  been 
suggested  that  the  changes  in  the  pancre^as  are  secondary  to  disea.^e  of  the 
ccieliac  plexus,  but  Lustig  atid  IVupcr  have  shown  that  extirpation  of  this 
plexus  is  not  followed  liy  atrophy  of  the  pancreas. 

StcmttifL — Although  oitr  data  are  by  no  meatis  complete  on  this  part 
of  our  subject,  this  viscus  is  seldom  foutid  to  he  normal  It  is  often 
dilated,  and  shows  evidence  of  chronic  gastritis  ;  the  mucosa,  may  bo 
congested  or  contain  haemorrhages,  itrid  is  nf)t  tmcnmmotdy  thickened. 

InUsttn^s, — These  share  in  the  congestion  and  catarrh  which  are 
found  in  the  stomach :  hiemorrhagee  may  lie  present  in  the  ducKlcnum. 
The  large  intestine  is  generally  tilled  with  hardened  fieces,  and  occa- 
sionally shows  dysenteric  inflammation  or  desquamation  of  its  epithelial 
lining. 

,^  Kidnei/!i, — Although  changes  in  these  organs  are  undoubtedly  secondary 

[  and  variable  in  kind  and  degree,  they  are  always  present.    They  generally 

\  consist  in   enlargement  and   slight   fatty  degeneration  ;    loss  commonly 

^1  congestion  is  observed,     ^Sometimes  the  cortex  is  thinned  ami  the  organ 

'l  contracted.     Tubercle,  lanlaceous  disease,  and  even  gangrene  have  been 

\  found.     But  the  only  distinctive  lesion  is  the  hyaline  transformation  of 

If  the  epithelium  of  Henlo'^  tul)es  first  described  by  Armanni,  and  named 

I  after  him*      It  is  not  Cf>nstantly  present,  and  its  etiology  is  still  rd>scure. 

}  Glycogen   may  be   found   in   the   renal    epithelium,   as    elsewhere,   and 

marked   fatty  degenemtion   may   be    presetrt.      Not     uncommoidy   the 
kidneys  exhibit  all  the  characteristic  histological  appearances  of  chronic 
f  diffuse  nephritis. 


JUatLii'i\ — This  viscus  is  usually  normal,  but  may  be  dilated  and 
bypertropbied,  whilo  its  mucous  lining  may  be  the  seal  of  haeraorrbages 
or  catarrhal  changes. 

Si/mmarjf, — ^Diabetes  is  a  diseiise  wbicb  has  so  profound  an  iniluence 
upon  the  general  nutrition  of  the  body,  that  it  tends  to  produce  structural 
alterittions  in  the  various  organs,  which  are  for  the  most  pa  it  of  a  scconfiary 
and  degenerative  chamcter.  The  exceptions  are  (i.)  the  tumours  and 
growths  in  or  ne^ir  the  medulla  oblongata  and  the  vagi  nerves;  (ii.)  a 
few  instances  of  primary  liver  disease  ;  (ul)  cirrhosis  and  other  destructive 
changes  of  the  jiancrcas.  The  one  importiuit  addition  to  the  morbid 
anatomy  of  diabet<js  which  the  last  few  years  have  yielded  is  undoubtedly 
the  lesi(jns  of  the  jwincreas;  and  we  are  justihed  in  regarding  these  changes, 
when  present,  as  the  cause  of  the  symptoms  in  the  sanic  sctise  as  granular 
kidney  is  the  cause  of  the  s^^mptoms  oi  chronic  Bright's  disease. 

Symptoms  and  course. — Diabetes  manifests  itself  in  two  principal 
clinical  forms — (a)  acute,  and  (h)  chronic,  which  diHer  in  the  intensity  of 
the  essential  symptoms  :  these  are  glycosuria,  polyiuia,  thirst,  and  waiiting 
— symptoms  which  are  always  excessive  in  the  acute  and  more  moderate 
in  tho  chronic  form.  Acute  dialjctes  usually  occurs  in  persons  under  forty 
years  of  age,  and  not  uncomnmnly  in  children  or  young  minks.  The 
pvtient  complains  of  weakness,  of  thirst,  and  of  jmssing  an  excessive  quan- 
tity of  water.  The  frequency  of  micturition  interferes  greatly  'with  sleep, 
and  the  want  of  rest  is  one  of  the  chief  causes  of  the  great  constitutional 
depression.  In  spite  of  an  appetite  which  may  be  voracions  the  bi»dy* 
weight  diminishes  rapidly  ;  the  face  is  often  flushed,  the  skin  dry,  the 
hair  rough,  the  lips  puched,  the  tongue  red  and  sticky,  or  covered  with  a 
black  fnr,  the  secretions  of  the  month  diminished,  and  the  bowels  con- 
fined. There  is  often  a  persistent  nauseous  sweet  taste  in  the  mouth, 
the  breath  mjsy  have  a  sweet  odonr ;  the  muscular  strength  is  much  im- 
paired ;  sexual  appetite  is  usually  lost,  and  the  mind  is  depressed.  The 
i|uantity  of  urine  varies  from  five  to  fifteen  pints  or  more^  and  contains 
from  5  to  10  or  12  per  cent  of  sugar. 

Cbi-onic  diabetes,  on  the  other  hand,  occurs  as  a  rule  in  elderly  people 
of  both  sexes,  and  tdten  in  those  who  are  or  have  l>ecu  <lccidedly  ol>esc. 
Such  patients  complain  of  weakness,  of  frequent  micturition  leading  to 
disturbed  nights  and  of  some  loss  of  flesh  ;  sexual  dt^iro  is  generally 
absent ;  the  mind  is  often  depressed,  and  the  digestive  organs  are  dis- 
turbed. The  quantity  of  urine  may  vary  from  three  to  six  pints,  and 
the  sngar  from  3  to  1 0  pjer  cent. 

There  is  nothing  constant  in  the  external  ap]K^arance  of  a  dial>etic 
patient ;  althongh  the  peculiar  flush  which,  when  present,  is  not  limile^l  to 
the  malar  eminences  but  resembles  a  deep  blush  extending  up  to  the  roota 
of  the  hair,  may  suggest  to  an  experienced  obser\  er  the  tnie  nature  of 
the  case.  The  wlour  of  the  breath  is  also  significant.  The  nutrition  of 
the  skin  and  its  appendages  sutlers  constantly  ;  so  that  the  epiderraia 
b<*comes  dry  anil  rough,  the  nails  brittle,  and  the  hair  thin  and  clry. 
The  tem|>eniture  of  the  hody  is  itsually  subnormal,  but  an  increase  has 
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been  observed  at  the  onset  of    some    acute  cases  reaching  as  high  as 
103^'  F.  (39-4  C.) 

As  alre«wly  mentionetl  there  may  be  some  mental  depression  and 
Trritability  of  tenipt?r  ;  vision  is  frt'f|uently  impaired,  the  oilier  sensefl 
less  commonly  so ;  common  sensibility  to  toneh  and  pain»  and  sensations 
of  he^t  and  cold,  remain  normal  ;  neuralgic  afiections  are  frecjoently 
observed^  and  occasionally  there  may  be  jwimlysis  or  ataxy  from  peri- 
pheral neuritis.  The  knee-jerka  are  sometimes  diminished  or  lost^ 
but  are  generally  nonnal.  In  women  menstruation  is  as  a  rule  deficient 
or  absent.  The  appetite  is  usually  good  and  digestion  easy;  but*  the 
bowels  are  almost  always  confined,  thuugh  in  some  cases  there  is  a 
marked  tendency  to  diarrhoea.  The  teeth  are  very  often  decayed  or 
falling  out  from  atrophy  of  the  gums.  The  stools  have  a  peculiarly 
fcetid  odour.  The  cardiac  impulse  is  visually  in  the  normal  position,  and 
in  advanced  cases  it  is  diffused  and  weak.  The  pnlse,  which  at  first 
shows  a  tracing  of  high  pressure,  becomes,  in  the  later  stages,  small  and 
feeble,  btit  its  rate  is  not  increase*!  except  in  consequence  of  some 
complication.  A  rapid  pidse  is  otje  of  the  early  signs  of  the  onset 
of  coma. 

%  The  blood  contains  excess  of  sugar,  and  often  a  marked  increase  of 
fat;  its  alkalinity  may  be  reduced  50  ptT  cent,  but  its  microscopic  ap- 
pearances are  generally  normal.  In  advanced  cases  there  may  be  a  great 
reduction  of  the  red  blood  curpuscles  (r)0  per  cent),  and  it  has  been 
assertcni  that  they  do  not  stain  normally  with  eosin  (Bremer),  but  this 
change  is  ccrUiinly  not  constant.  The  serum  is  poisonous  to  rabbits 
(Rocque  D<?\ic).  Sugar  may  bo  present  in  the  sweat,  tears,  and  saliva. 
The  body-weight  often  undergoes  rapid  reductioTi  liefore  the  institution  of 
proper  treatment,  but  afl^T  this  has  commenced  it  may  vary  from  day  to 
day  within  three  or  fotn-  pomids,  although  there  may  be  no  constant  pro- 
gress in  gain  or  loss. 

The  persistent  presence  of  sugar  in  the  urine  is  the  cardinal  symp- 
tom of  the  cUsoase,  and  we  will  therefore  inquire  whether  glycosuria  over 
occurs  apart  from  diabetes.  Traces  of  sugjir,  as  we  have  seen,  may  be 
demonstmted  in  normal  urine  ;  but  in  the  urine  of  noiMliabctic  patients 
it  is  rare  to  meet  with  a  quantity  sufhcieiit  for  demonstration  by  the 
ordinary  tests.  It  has  been  stated  that  the  urine  of  healthy  brpast4e<l 
infants  cont^iins  a  sul)stance  which  reduces  cupric  s^dts,  but  does  not 
ferment.  So-called  **alimentar3'  glycosuria"  sometimes  occurs  in 
persons  who  have  taken  much  sugar  in  forxJ  or  drink,  and  it  remiuns  an 
open  question  whether  such  an  ocetirrenco  indicates  a  tcndeuLy  to 
diabetes,  I  have  recorded  an  instiince  of  persistent  glycosuria  in  a  man 
who  appeared  quit«  healthy,  and  at  the  present  time,  eight  years  after  I 
first  found  sugar  in  his  urine,  he  is  in  good  health,  filthough  Fehling's 
solution  is  still  reduced  by  his  urine  to  a  degi*ee  indicative  of  1*1!'  per 
cent  of  sugar. 

Terapomry  glycosuria  occurs  in  many  surgical  conditions,  aftx^r 
injuries,  in  some  nervous  diseases,  in  gout  and  other  general  maladies. 


However,  under  the  heading  of  the  various  tests  for  sugar,  certain 
fallacies  will  be  pointed  out  wliich  in  the  past  have  led  to  many  errone- 
ous statements  of  the  presence  of  sugar  in  the  mine. 

Urine. — The  urine  is  generally  gic^itly  incrwised  iti  quantity,  hut 
varies  \vithin  wide  limits ;  when  diaiThtwi  is  persistent  it  may  be  nonnal 
or  even  less  than  normal  in  amount.  The  specific  gravity  of  the  urine  is 
usually  high,  varying  from  1025  to  1050;  but  a  low  density  does  not 
exclude  sugar,  nor  a  high  density  prove  its  presence.  In  some  of  my 
cases  it  has  l)ceri  as  low  as  1013,  while  phosphatic  uritie  may  be  as  high 
as  1040.  The  colour  in  typical  specimejvs  is  pale  greenish  yellow,  but 
it  varies  through  all  shiulea  of  yellow  up  to  deep  amber ;  the  lTt|uiil  is 
generally  cleiir,  Init  may  lie  turbid  from  lithatos,  mucopus,  or  torula\ 
It  does  not  tend  to  decompose  so  reatiily  as  normal  urine,  lait  afibrds  a 
favourable  medium  for  the  growth  *A  the  yeJLst  planL  Its  reaction  is, 
almost  invarialily,  strongly  acid  ;  and  it  deposits  very  commonly  a  con- 
siderable finiount  of  uric  acid  ciy:?tals.  In  women  some  vaginitis  is  often 
present,  so  that  the  urine  cont^uiis  pus  and  epithelium.  The  normal 
constituents  arc  increased  ;  there  is  an  absolute  excess  of  water,  chlorides, 
sulphates,  kreatinin,  ammonia,  phosphates  and  urea.  The  phosphates  and 
urea  usually  l>ear  the  proportion  to  each  other  uf  one  to  ten  (Butel);  and 
the  urea  to  sugar  of  otie  to  two  (llarrisun  and  Slater), 

When  carliohydrates  are  added  to  the  diet  the  amount  of  sugar 
incre;uses,  but  the  in-ca  diminishes  almost  y>f/ri  pnssit.  The  loss  of  lime  in 
combination  as  phosphate  is  vury  great,  and  the  amount  even  ap[jroxi- 
mates  to  that  observed  in  mollitics  ossium.  f^umo  authors  recognise  a 
phosphatie  diabetes,  and  cases  occur  in  which  phosphaturia  precedes  or 
alternators  with  glycosuria.  The  amount  of  amnumia  eliminated  is 
|Tery  largo  (liallervorden),  and  thia  is  attributed  l>y  Stadelmann  to  the 
excess  of  acid  in  the  blood,  which  disturbs  the  nonnal  mechanism  for 
fixing  ammonia ;  he  therefore  regards  it  as  an  index  to  the  blood  con- 
dition and  a  premonitory  sign  of  dial»etic  coma. 

The  ammnt  //  stigttr  may  vary  up  to  12  per  cent  In  some  rare  cases 
air  haa  beeu  found  mixed  with  urine  on  its  passiige  from  the  bladder,  ami 
it  has  been  suggested  that  this  h  duo  to  fenuent^itive  decomposition  of 
sugar  in  thehladder  with  fornuition  of  CO,,,  hut  *t he  presence  uf  alcohol  has 
not  been  flemonstratcd.  GhjCftgcn  is  s^iid  to  be  constantly  present,  and 
Immlose  has  been  met  with.  In  some  cases  the  sugar  may  disappear 
for  a  time  and  then  return.  Alhumin^  if  present,  may  be  due  to  an 
acbuixture  of  discharges,  as  of  vaginitis  and  vesical  catarrh,  or  Uy  the  pre- 
sence of  chronic  nephritis.  It  is  less  connnijri  in  young  subjects  ;  it  is  gener- 
ally hut  not  constantly  present  in  the  urine  of  cases  of  death  from  coma, 
Indican  and  skatoxyisulphuric  acifl  may  be  present  in  excess  ;  acettme, 
ttcetcvacetic  acid,  /^-oxyijutyiic  acid,  and  /^crotonic  acid — ail  chemi- 
cally related  8ul>sttinces  —  have  been  found,  and  have  excite<l  much 
interest,  as  each  or  all  of  them  has  been  supposed  to  bo  the  poison 
which  causes  Kussmaula  coma ;  and  some  of  them  give  the  well-known 
Burgundy -red   coloration  with  fen-ic  chloride.      This   reaction  is  also 
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^mvcrt  bj  formic  acid  which  is  alleged  to  be  sometimes  present.  Oxalic 
?Knd  hippuric  acids  frequently  occur. 

Tests  for  sugar, ^ — Fermenutifm  was  the  earliest  method  doWsed  to 
prove  the  presence  of  su|^!ir  in  the  urine,  and  it  is  still  the  bestj 
but  it  is  too  tedious  to  be  useful  on  all  occasions,  and  some  little  care  is 
needed  to  demonstrate  the  presence  of  small  quantities.  Under  the 
influence  of  the  torula  cerevisise,  or  beer  ye^iat,  sugar  splits  up  into  ethyl 
alcohol  and  carbonic  anhydride,  the  process  taking  place  best  at  35^  C. 
(95**  F.)  The  amount  of  sngar  may  be  estimated  by  the  diminished 
specific  gra%ity  of  the  urine,  or  by  collecting  the  CO^  ;  one  molecide  of 
grape-sugar  giving  two  molecules  of  CO,^.  lor  this  a  voln metric  analysis 
or  special  fermentation  tube  is  necessary  ;  but  for  qualitative  testing  ati 
ordinary  test-tube  filled  for  two-thirds  of  its  depth  with  merctny,  and 
inverted  over  the  same  metal,  will  answer  the  purpose,  A  little  tartaric 
acid  should  be  added  to  the  urine,  and  the  yeast  should  be  well  washed. 
Fermentation  is  ordinarily  effected  \yj  tuking  two  separate  specimens  of  the 
urine,  adtling  yeast  to  one,  and  putting  Iw^th  for  some  hours  in  a  warm 
place;  after  fermentation  has  tjiken  place  the  densities  of  the  two  specimens 
are  compared,  and  the  amount  of  sugar  is  calculated  according  to  Roberts* 
fonnulap  by  which  for  each  degree  of  density  lost  is  reckoned  one  grain 
of  sugar  per  ounce.     The  method  is  very  fairly  exact. 

The  usual  qualitative  test  is  Fehling's  solution.  This  is  prepared  by 
mixing  equal  quantities  of  two  liquids,  (a)  and  (/')*  ('')  consists  fjf  pure 
sulphate  of  copper  (34^639  grammes)  dissolve^l  in  distilled  water  (500  c.c.) ; 
(A)  consists  of  pure  sodium  potassium  tartrate  (173  grammes)  dissolved 
in  a  solution  of  caustic  soda  (100  c.c.)  of  sp.  gr,  1*34,  and  diluted  with 
distilled  water  (to  500  c.c)  On  mixing  exactly  equal  quantities  a  clear 
deep  blue  liquid  is  founds  of  which  10  c.c.  =  00 5  gramme  of  dry  diabetic 
sugar.  As  the  mixture  is  very  liable  to  decompose,  the  liquids  are 
better  kept  separate  until  required  for  use. 

To  determine  the  presence  of  sugar,  about  a  drachm  of  the  mixture, 
and  an  equal  quantity  or  less  of  the  urine,  shoidd  be  thoroughly  lioded 
together.  If  sugar  be  present  the  cupric  is  reduced  to  cuprous  oxide, 
and  the  yellow  suboxide  of  copper  is  thrown  down. 

This  test  is  unfortunately  not  absolutely  certain,  as  the  urine  may 
contain  other  reducing  substances,  of  which  glycuronic  acid,  uric  acid, 
kreatinin,  and  lactose  are  well  known.  The  urine  of  persons  taking 
salicylic  acid  or  its  Si^lts^  chloral,  chloroform,  lactic  acid,  or  aldehyde  may 
give  this  reaction.  It  is  therefore  often  of  great  importance  to  employ  a 
confirmatory  test,  especially  where  only  a  trace  of  sugar  appears  to  be 
present.  Many  exist,  but  f  he  best  is  that  devised  by  von  Jiiksch,  which 
depends  upon  the  property  of  phenyl -hydrazin  to  form  with  grape- 
siigar  a  characteristic  crystalh*ne  compf>unfl  called  phenyl -glucosazon. 
Two  parts  of  hydrochlomte  of  phenyl- hydrazin  ("twice  as  much  of 
the  salt  as  ^n!l  lie  on  the  point  of  the  blade  of  a  knife  *')  and  three  of 
acetate  of  soda  are  placed  in  a  test-tube  containing  three  or  four 
drachms   of    urine ;    if    the   salts   do    not   dissolve   when    the    fluid   ii 
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wanned  a  little  water  is  added^  and  tlie  tube  placed  for  twenty  to 
thirty  minutes  in  l^oiling  water.  It  is  afterwards  taken  out  and  allowed 
to  stfUid  in  cold  \^'ater,  wbefi,  if  sugar  be  present,  a  yellow  preciiiitate  is 
fom^tnl  at  once  wkich,  under  the  microscope,  consists  of  detached  oi' 
nulla  ling  clusters  of  characteristic  yellow  needles.  If  albumin  be  pre- 
sent  it  is  better  to  get  rid  of  it  by  previous  boiling  and  filtration. 

QnaniifaUve  €Slhfuitvjn  in  usually  performed  by  Fchling's  solution,  of 
which  10  c.c.  =  005  gramme  of  grape  sugar.  To  perfonu  the  estimation 
we  require  a  burette  graduated  in  c;ibie  centimetres,  a  hundred-cubio- 
cetitimetre  gl.'isa  measure,  a  porcflaiu  capsule,  an  iron  trijKHl,  and  a  spirit- 
lanip  or  Bunscn  burner.  Ten  e.c.  of  Fehling's  solution  are  measured  off, 
diluted  to  50  e.c,  with  distilled  water,  and  placed  to  boil  in  the  capsule. 
Ten  c.c,  of  urine  are  now  mefisured  oll'^  diluted,  and  well  mixed  with 
nine  volumes  of  distilled  water  ;  the  burette  is  then  filled  with  the  diluted 
uriuo  to  zero  on  the  scale.  When  tlie  Fehling  solution  begins  to  boil  the 
dilated  urine  should  be  run  into  it  drop  l^y  drop,  the  operator  constantly 
stirring  the  mixture,  and  careftdly  ^\'atching  the  result  until  the  iilue 
colour  entirely  disappears,  and  tlie  wh<^ile  of  the  copper  is  reduced.  The 
calculation  is  then  reachly  made  thus : — Suppose  that  20  c.c.  of  dduted 
urine  have  been  used  to  reduce  10  e.c.  of  Fehling,  which  is  equal  to  0*05 

grape-sugar,  the  percentage  is — r — —  =  kk  ==  " -^  i  ^^^^  ^^  ^^^  unne 

was  diluted  ten  times,  0*25  x  10  =  2*5  per  cent.  The  method  does  not 
pretend  to  perfect  aceuracyj  bub  it  is  quite  sufficient  for  chnical  purposes. 

Grape-sugar  deflects  polarised  light  to  the  right  hand,  and  upon  this 
is  based  a  method  of  estimation  by  means  of  a  somewhat  expensive 
instrument  called  a  jwlanmeter.  The  operation  needs  some  care  and 
practice;  but  a  number  of  experiments,  made  by  Dr.  J.  W.  Russell  in 
my  wanls,  showed  that  it  may  afford  very  uniform  results,  although  these 
were  constiintly  less  than  the  ligures  obtiiined  by  fermentation  and  Fehling's 
method.  This  variation  may  have  been  due  to  the  presence  of  other 
sul^stances,  each  as  hevulose  and  /J-oxylmtyric  acid,  which  rotate  light 
in  the  opp^jsite  direction,  and  consequently  diminish  the  net  amount 

Among  other  tests  for  sugar  is  ^loore's,  in  which  the  urine  is  treated 
with  liquor  potassie,  and  boiled  ;  if  sugar  be  present  it  is  decomposed,  and 
imparts  an  intense  brown  coloration  to  the  fluid;  luit  nnicin  and  bile 
give  the  same  reaction,  and  the  alkali  tiscd  must  be  free  from  lead,  hence 
this  test  alone  is  not  trustworthy  nor  is  it  very  delicate.  Bottger'a  test 
is  performed  by  mixing  a  quantity  of  urine  with  an  equal  volume  of 
concentrated  solution  of  srxJium  carljonate,  and  adding  a  little  l>asic 
bismuth  nitrate.  The  mixture  is  then  shaken  and  Iwiled.  In  the  pre- 
sence of  sugar  a  l>lack  deposit  is  formefl  from  the  reduction  of  bismuth 
oxide.  It  is  less  sensitive  than  Felijing,  and  this  precipitate  occurs  in 
the  urine  of  persons  taking  rhubarb,  and  in  the  presence  of  ptis»  lilood,  or 
mucus.  The  test  devised  hy  Braiin,  and  recommended  by  Johnson,  is 
performed  by  adding  to  a  drachm  o/  urine  ten  drops  of  concentrated 
solution  of  picric  acid,  half  a  drachm  of  liq.  potasajs  and  enough  water  to 
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make  up  two  drachms.  On  lioiling  the  mixture  it  becomes  *i  deep  reddish 
brown  if  sugar  he  present ;  but  in  the  absence  of  sugar  a  certain  amount 
I  of  the  same  colour  is  often  produced,  so  that  Johnson  holds  that  the 

\  fluid  must  become  opaque  ;  herein  lies  some  doul«t  in  many  cases. 

The  indigo-earmine  test  tirst  projiosed  by  Mulder  is  neither  sensitive 
nor  accurate;  the  urine  is  trc^ated  with  sohition  of  swlium  carbonate, 
and  8<3lution  of  indigo -carmine  is  added  until  the  whole  is  freely 
coloured  j  on  heating  the  colour  changes  to  yellow  in  the  presence  of 
sugar,  and  becomes  blue  again  on  being  shaken  up  with  air. 

Krismer's  te^t  is  performed  }\y  taking  equal  puts  of  urinCj  liquor 
potaasse  (B.P,),  and  sojiitiou  of  safranine  (1  to  1000),  and  heating  the 
mixture,  which  decolorises  in  the  presence  of  sugar.  The  reaction  is  very 
delicate,  but  it  has  been  used  for  ttM*  sbtut  a  time  to  enable  a  very 
confident  opinion  to  bo  expressed  as  to  its  tnistwoithiness.^  It  is  said 
that  some  specimens  of  safranine  act  better  than  others. 

Rubncr  a  test  for  sugar  is  made  by  aflding  to  1 0  c,c,  of  urine  an  equal 
quantity  of  neutral  acetate  of  lead,  and  filtering.  To  the  filtiate  ammonia 
is  added  drop  by  drop  until  a  thick,  curtly  precipitate  falls ;  this  must  lie 
heated  cautiously  up  to  80"  C.  (1 76'  F),  when  if  grape  sugar  is  present 
it  turns  rosy  red  ;  on  fuilher  heating  it  beconjcs  cotlee-bro\^7i.  The 
reaction  will  indicate  the  presence  of  025  per  cent  of  sugar. 

Acdom  may  be  most  readily  detected  in  the  urine  by  Le  Nobel's 
method.  A  few  drops  of  a  weak  solution  of  nitro-pnisside  of  sodium 
(1  per  cent),  rendereil  alkaline  by  addition  of  ammotna,  are  added  to  the 
urine,  which  turns  to  an  ametliyst  colour  in  the  presence  of  acetone  ;  but 
it  requires  some  minutes  to  change.  On  boihng  and  acidulation  this 
colour  changes  to  greenish  blue. 

In  LegaFs  test  caustic  potJish  takes  the  place  of  ammonia,  and  the 
resulting  eolour  is  red,  which  disappears  on  standing ;  on  adding  acetic 
acid  a  deep  violet  colour  is  producerl 

Lieben's  teat,  as  modified  by  Italfe,  is  performed  by  floating  a  dmchm 
of  urine  ui)on  a  drachm  of  liq.  potassje  containing  20  grains  of  iodide 
of  potassium,  and  previously  lioilcd  in  the  test-tube.  In  the  presence  of 
acetone  the  phosi>liatic  ring,  which  forms  at  the  point  of  contact,  turns 
yellow,  or  is  studded  w^ith  yellow  points  from  the  formation  of  crystals 
of  iodoform ;  this  reaction,  however,  has  the  disadvantage  that  it  is 
produced  1>y  lactic  acid  and  alcohol  as  well  as  l>y  acetone. 

The  ferric  chlondo  reaction  is  the  name  given  to  the  Burgundy -red 
coloration  assumed  Ijy  urines  on  the  addition  of  a  few  drops  of  liq. 
ferri  perchloridi.  It  is  probable  that  the  cause  of  this  reaction  in  diabetic 
urine  is  the  presence  of  cthyl-diacetic  acid,  or  diacetic  acid  as  it  is  com- 
monly called,  an  acid  which  readily  breaks  up  to  form  acetone  and 
carbonic  anhydride ;  but  many  other  more  or  less  nearly  allied  sub- 
stances also  give  this  reaction,  and  the  urine  of  patients  taking  carbolic 
or  ealicylie  acid,  anti[>yrin,  thallin,  and  rJlied  compounds  which  give  a 
deep  purple,  may  cause  confusion.  The  characteristic  colour  is  a  deep 
^  Subsequent  expemnca  has  couirmed  tliis  donbt 


rich  Burgundy  or  claret  colour.  The  reaction  of  tliacetic  acid  maj  be  dis- 
tinguiflhed  by  boiling  another  specimen  of  the  urine  before  Applying  the 
test ;  as  this  acid  is  driven  off  by  heat  the  reaction  should  falL  This 
reaction  ia  not  peculiar  to  diabetes,  and  is  not  of  any  very  certain  signifi- 
cance, though  interesting  and  worth  noting. 

Prof,  von  Noorden  attaches  great  importance  to  the  presence  of 
/3H3xybutyric  acid  in  the  urine,  for  he  regards  this  substance  as  the  sole 
cause  of  diabetic  coma ;  although  Roque  D^vic  found  none  in  the  very 
careful  examination  he  made  of  his  case.  The  determination  of  the 
presence  of  this  acid  can  only  be  jjeiformed  with  certainty  by  a  difficult 
and  prolonged  chemical  process  ( Wolpe,  Kiik) ;  but  von  Noorden  siiggesta 
that  its  presence  may  be  inferred  with  reasonable  probability  when  the 
urine  is  l^vo-rotatory  jrfter  trituration  with  Fchling,  fermentation,  or 
precipitation  with  basic  acetate  of  lead  and  ammonia. 

Duration. — As  a  general  rule  diabetes  in  children  and  young  persons 
ia  an  acut«  and  ni[>idly  futtil  disease,  lasting  only  M-eeks  or  months,  or  at 
most  one  or  two  years ;  but  even  in  children  cases  have  been  known  to 
extend  over  five,  six,  or  more  years.  On  the  other  hand,  in  elderly 
J^eo[>le  the  disease  usually  makes  but  slow  progress,  and  laata  many  years. 

Termination. — Death  occurs  in  many  cases  as  a  result  of  one  or  other 
of  the  com [>licat  ions  to  be  described,  of  which  jiulmonary  phthisis  ia 
perhaps  the  most  common.  Very  often  the  j»atient's  strength  becomes 
gradually  diimnished,  and  be  dies  quietly  in  a  drowsy  condition  without 
actually  becoming  comatose.  But  in  many  cases  the  accidents  that 
precede  death  come  on  more  or  less  suddenly,  from  some  slight  cause, 
such  as  fatigue,  excitement,  or  a  chill  ;  and  death  is  preceded  by  coma  of 
a  peculiar  type.  Any  acute  infectious  process  is  peculiarly  liable  to 
terminate  fatally  in  diabetes ;  this  has  been  abundantly  illustrated  in  the 
last  few  years  o\ring  to  the  great  ]>revalence  of  influenza,  which  has 
proved  fatal  to  many  diabetics,  even  where  no  speciiil  visceral  complica- 
tions, such  as  pneumoiua,  have  been  manifested ;  as  a  rule  these 
have  died  comatose. 

Prognosis. — Dialietes  is  in  all  cases  a  grave  disease,  and  the  subjects 
are  regarded!  by  all  insurance  companies  as  uninsurable  lives :  life 
seems  to  hang  by  a  threiid,  a  thread  often  cut  by  a  very  trifling  accident 
Still  there  is  something  to  be  said  on  the  subject  of  prognosis  besides  the 
broad  rules  of  age  already  laid  down.  In  each  case  we  must  consider  the 
general  condition  of  the  patient,  the  degree  to  wliieh  treatment  is  success- 
ful in  reducing  the  sugar  and  maint^iining  nutrition,  and  the  presence 
or  absence  of  complications.  The  state  of  the  circulation,  as  indicated  by 
the  pulse  pressure  and  cardiac  impulse,  is  of  great  importance.  Cases 
which  supervene  after  inj lu-y  or  acute  diseases  sometimes  get  rapidly  well, 
or  recover  more  gradually,  so  that  under  these  circumstances  we  may  be 
hopeful  at  any  rate  for  some  time.  Other  points  in  favour  of  the  patient 
are — (i,)  the  concurrence  of  obesity  or  gout;  (ii)  favoimible  social  conditions 
and  freedom  from  business  or  financial  worries ;  (iii,)  early  treatment. 

Cases  have  ended  in  recovery  in  which  the   disease   appeared   to 
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have  been  induced  by  eating  excessive  quantities  of  sugar.  Such  CAsea 
should  probably  be  regarded  only  as  temporary  glycosuna  ;  nevertheless 
the  glycosuria  often  tends  to  recur  in  such  persons,  and  in  them  there  is 
probiibly  some  underlying  tendency  to  diabetes.  Schmidt  considers  that 
spontaneous  sweating  is  favourable  ;  but  I  have  observed  several  instances 
which  did  not  l*ear  out  hia  opinion.  The  cases  which  occur  about  the 
climacteric  period  in  women  end  in  recovery  perhaps  more  frequently 
than  other  forms  of  diabetes  in  elderly  people* 

A  good  deal  has  been  said  of  the  prognostic  value  of  the  knee-jerks  j 
some  obser\*ers  regard  their  absence  as  very  grave,  but  extended 
experience  has  disproved  this  opinion,  and  the  significance  of  the  symptom 
may  easily  be  overrated  (Grube), 

On  the  other  hand,  where  there  is  a  marked  family  tendency  to 
diabetes  or  to  nervous  disease,  the  ultimate  prognosis  must  be  unfavour- 
able. The  prospects  of  patients  who  are  unable  to  diet  themselves 
properly,  to  protect  themselves  from  the  vicissitudes  of  the  weather,  from 
the  hardships  of  daily  toil,  or  from  the  c^res  and  anxieties  of  life,  are 
undoubtedly  less  favourable ;  herein,  as  in  most  other  chronic  diseases, 
a  competent  income  and  a  tranquil  existence  count  for  much  in  the 
prognosis. 

Complications. — The  Skin. — Diabetics  suJTer  from  many  derangements 
of  the  skin  besides  that  dryness  ami  roughness  of  the  epidei-mie  which  are 
almost  always  present.  The  circulation  is  feeble  ;  the  ears,  nose,  and 
cheeks  are  often  cyanosod,  and  the  legs  and  feet  are  cold.  Elderly  patients 
are  peculiarly  liable  to  acne  pustules,  boils  and  carbuncles  ;  and  a  paptdar 
erythema  on  the  extremities  is  one  of  the  common  ailments  of  younger 
subjects.  This  last  presents  rose-coloured,  elevated  spots,  as  largo  as  a 
split  pea,  thickly  distributed  over  fhe  elbows,  knees,  wrists,  ankles,  fingers, 
and  palms  of  the  hands ;  these  often  coalesce  to  fonn  red  shiny  patches. 

Symmetrical  erythema  may  attack  the  face*  Da  vies  Pryce  has 
described  an  erythematous  cederaa,  which  depends,  as  he  believes,  on  the 
presence  of  neuritis.  The  palms  of  the  hands  and  the  soles  of  the  feet  may 
burn  intensely  or  sweat  profusely.  The  occasional  occurrence  of  general 
sweating  has  been  already  noticed. 

Eczema  of  the  genitals,  especially  in  women,  may  be  a  most  distressing 
syinptom.  The  disease  is  undoubtedly  set  up  by  the  irritjuion  produced 
by  torulae  and  other  organisms  which  grow  in  the  saccharine  moisture 
remaining  on  the  parts ;  but  it  often  results  in  an  intense  dermatitis 
which  spreads  over  the  abdomen  and  thighs,  and  itches  intolerably. 
It  may  be  prevented  by  scrupulous  clean h^ness.  Pnu-itus  vulvje  is 
proaent  sometimes  without  dermatitis.  Purpura  may  be  seen  in  the 
early  stages. 

A  horrible  affection,  described  by  Kaposi,  and  called  by  him  papib 
lomatosis  diabetica,  occurred  in  the  person  of  a  Brazilian  patient,  and  was 
proliably  caused  by  some  exotic  parasitic  growth  ;  the  hands  and  forearms 
were  covered  ^rith  ulcerating  excrescences  and  warty  growths. 

Xanthoma  diabeticorum,  originally  describecl  by  Addison  and  Gull, 


consists  c!  jndlirat«d,  roundej,  or  comml  tiibereles  of  a  dull  re^lJisli 
colour,  their  apices  Iteing  often  yeUow.  The  yellovr  colour  is  due  to 
the  presence  of  fat  globules. 

Mar  chill  (do  CiilW)  relates  a  case  in  which  the  l>ody  of  the  patient  was 
covered  with  great  coppery  pustules  coot*T.iuing  nmterial  as  hard  as  very 
dry  cheeie.  It  disiippeared,  Itfl-ving  only  minute  scars,  and  did  not 
recur.  This  appears  to  have  been  a  case  of  xanthoma,  which  tends  to 
disappear  in  the  same  way. 

Little  centres  of  necrosis  in  the  skin  about  the  ankles  and  dorsum  of 
the  feet^  first  appealing  as  6m;dl  round  red  spots  the  size  of  pin-heads, 
have  been  described     The  disease  seems  to  begin  in  the  sweat-glands. 

Cellulitis  and  gangrene  are  more  apt  to  occur  in  diabetes  as  life 
advances,  and  are  more  frequent  in  men  than  in  women.  Gangrene 
depends  sometimes  on  vascular  disejisCj  neceesitiiting  amputation  high  up; 
in  other  crises  it  is  due  to  neuritis,  and  may  be  let  alone,  or  the  necrosed 
parts  only  removed  by  amputation. 

The  condition  called  by  Kaposi  gangrena  bullosa  serpiginosa  was 
probably  due  to  neuritis.  The  patient,  a  woman  aged  61,  had  three 
gangrenous  patches  on  her  left  leg,  and  fifteen  or  twenty  bidlsB  distributed 
over  the  neighbouring  skin.  Perforating  ulcer,  generally  admitted  to  l>e 
due  to  neuritis,  is  not  uncommon  ;  it  is  preceded  by  a  ciretimscribod 
anoesthetic  p;itch,  and  when  formed  the  ulcer  is  surrounded  by  aa 
anaesthetic  zone. 

CEiiema  of  the  subcutaneous  celUdar  tissue  of  the  lower  extremities 
sometimes  is  present,  and  ascites  may  occur.  In  the  case^  of  this  kind 
which  have  come  unrler  my  ol*servation  the  dropsy  has  been  duo  to  heart 
failure,  i^ossil^ly  with  latent  valvular  disease. 

17ie  ifmperafure  in  the  axilla  may  bo  very  low.  Fagge  reconJed  it  as 
low  as  93*6"  J  and  in  one  of  my  own  cases  it  was  only  95''  in  the  morning, 
though  in  the  evening  it  used  to  rise  to  100^ 

Kentms  sjfstem, — It  ia  not  uncommon  to  meet  with  listlessness  and 
depression  of  spirits,  weakness  of  mind^  and  peevi^hTicss  of  temper ; 
definite  mental  disturbances,  as  indicated  by  melancholia  with  suicidal 
tendencies  or  temporary  mania,  occur  more  rarely.  In  some  cases  the 
mental  disturbance  and  glycosuria  have  appeared  to  alternate.  There 
may  be  sym[>toms  reseml.*ling  those  due  to  an  intracranial  growth  ;  for 
exjunple,  headache  and  giddiness^  epileptic  or  apoplectic  attacks,  paralysis 
of  the  sixth  pair  w^ith  conjugate  deviation  of  the  eyes,  ptosis,  strabismus 
or  paralysis  of  a  limb,  or  complete  hemiplegia. 

Neuralgia  is  usually  symmetrical ;  it  may  come  on  suddenly,  after  the 
patient  k  in  bod,  the  pain  being  excruciating.  Each  attack  lasts  a  few 
hours  only,  but  it  may  recur  at  short  intervals.  Sciatica  is  very  common, 
and  bilateral  sciatica  is  especially  suggestive  of  diabetes. 

Some  patients  present  symptoms  resembling  locomotor  ataxy,  with 
ataxic  gait,  loss  of  knee-jerks,  gastric  crises,  and  lightning  pains  in  the  legs. 
These  symptoms  are  often  associated  with  sciatica,  and  depend  upon  a 
neuritis  affecting  the  sciatic  nerves  and  their  branches.    The  pupillary  reflex 


was  thought  to  be  never  abolished^  but  Grube  h^vs  shown  that  this  is  un- 
fortunately not  invariably  true,  so  that  the  differentialion  from  true  tabes 
becomes  veiy  difficult  The  soles  of  the  feet  may  be  intensely  hyper- 
flBsthctic,  and  the  other  phenomena  of  neuritis  may  occur,  such  as  hyj>eri- 
drosis,  glossy  skill,  cedema,  ecchymosis,  perforating  ulcer,  loss  of  nails, 
and  so  forth. 

Eye  affect ions.^ — Diabetes  causes  impaired  vjsioo  most  commonly  by 
weakening  the  power  of  the  muscles  of  accommodation ;  and  in  the  next 
place  by  diminishing  the  perception  of  light  m  the  retina — diabetic 
amblyopia.  After  these  changes,  in  order  of  frequency^  comes  cataract, 
which  is  usually  but  not  always  of  the  soft  Miriety,  and  may  disappear 
spontaneously.  The  retina  is  liable  to  be  the  seat  of  a  peculiar 
ioflammation  which  takes  two  principal  forms ;  the  cases  may  be  classified 
as — (i)  Keiinitis  centralis  punctata  diabetica  ;  (ii.)  Retinitis  haemoiThagica 
diabetica;  (iii.)  Mixed  forms.  In  the  first  the  ophthalmoscope  shows  white 
glistening  patches,  not  necessarily  arranged  round  the  macula,  and  never 
fan-shaped,  but  otherwise  bearing  a  considerable  general  resemblance  to 
alhnininuric  retinitis,  with  which,  however,  it  must  not  be  confounded  : 
in  the  secoi?d  the  lesion  consists  of  rounded  or  puuctiform  hEemorrhages 
with  secondary  retinitis  ;  and  in  the  third  we  have  a  combination  of  both 
changes.  Central  scotoma^  or  loss  of  vision  in  the  central  part  of  the 
field,  is  common  ;  and  exactly  resembles  the  condition  met  with  in  tobacco- 
smokersw  It  is  probable  that  tolmcco  may  produce  its  toxic  effect  upon 
the  retina  more  readily  in  diabetes,  but  undoubted  cases  obeerA-ed  in  non- 
smokers  have  been  recorded.  The  optic  norve  is  sometimes  atrophied,  and 
capillary  aneurysms  on  the  retinal  vessels  have  been  described.  Diabetics 
also  suffer,  as  I  have  said,  from  paralysis  of  tlie  ocular  muscles ;  and 
hemiopia,  various  inflammatory  affections  of  the  ocular  structures,  con- 
junctivitis, keratitis,  iritis,  and  choroiditis  arc  met  with. 

Olher  special  sense  affedmis. — Blunting  of  the  senses  of  smell  nnd  taste 
has  been  recorded  in  one  case.  Deafness,  duo  to  otitis  media,  or  to 
oetlematous  swelling  of  the  Eustachian  lining,  may  occur.  Diabetic  otitis 
media  is  a  very  acute  inflammation,  coming  on  suddenly  without  any 
previous  coryza  or  cold  ;  it  is  characterised  by  severe  external  pain  in 
the  mastoid  region,  tinnitus  and  extreme  deafness.  The  auditory  canal 
becomes  red  and  swollen,  secreting  muco-pus ;  the  tympanum  is  con- 
gested, cedematous,  and  dull ;  the  mastoid  cells  are  infiltrated  with  pus, 
and  the  osseous  tissue  may  be  extensively  destroyed.  According  to 
Raynaud,  the  disease  begins  in  the  bone.  Fever  may  be  entirely  absent 
In  some  cases  true  nerve  deafness  has  been  ol>served. 

ReApiratory  sij^tem. — A  case  of  acute  and  rapidly  fatal  raembranoua 
inflammation  of  the  larynx  and  trachea  attacking  a  male  patient  under 
treatment  for  diabetes  in  the  Royal  Infirmary  of  Edinburgh  was  reported 
by  the  late  Dr.  Warburton  Bcgbie  ;  but  with  this  exception  no  mention 
of  any  compliciitions  affecting  these  structures  has  come  under  my  notice, 
and  it  is  possible  that  this  was  merely  an  example  of  diphtheria  occurring 
in  the  course  of  diabetes.     The  bronchial  tubes  may  be  affected  by  catarrh, 
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and  this  may  precede  the  appeamnce  of  pulmonary  phthisis,  which  is  one 
of  tho  most  common  complications.  Since  the  discovery  of  the  tubercle 
biicillua  has  placed  within  our  reach  an  easy  means  of  determining  whether 
a  pulmonary  lesion  he  tubercular  or  not,  it  has  become  cleiir  that  non- 
tubercular  cases  are  nint:h  more  rare  than  was  formerly  supposed  ;  there 
can  be  no  doul>t,  however^  that  they  do  sometimes  occur.  I  have  had 
three  cases  in  which  I  could  find  no  tubercle  bacilli,  but  a  more  conclu- 
sive case  with  carefu!  jjost -mortem  examination  has  been  recorded  by 
Roque  Devic  and  Hugnenenq.  The  disease  comes  on  as  a  rale  insidiously, 
and  is  often  attended  I\y  little  cough  or  rise  of  temperature.  It  may, 
however,  follow  an  attack  of  acute  lol*ar  pneumonia.  Such  attacks  of 
pneumonia  in  diabetic  patients  often  prove  fatal,  but  by  no  means 
invariably  so  ;  corapleto  recovery  may  take  place,  or  j>ernmnent  lung 
mischief  may  follow.  Gangrene  may  supervene  upon  acute  or  chronic 
inflammation  of  the  lungs,  and  is  more  often  met  wnth  in  diabetes  than 
in  any  other  constitutional  state.  It  is  often  undetected  during  life,  as 
the  characteristic  offensive  odour  of  the  sputa  may  he  entirely  absent. 

Ciradahnj  sf/stem, — Diabetic  endocarditis  is  a  rare  complication  ;  it 
most  commordy  affects  the  mitral  \alvcs,  rarely  those  of  the  aortic 
opening.  Heart  failure,  on  the  other  hand,  due  to  fatty  and  fibroid 
degeneration,  is  a  common  occurrence,  and  may  he  regarded  almost  as 
part  of  the  ordinary  course  of  the  disease.  It  may  be  associated  with 
attacks  of  dyspnoKi  or  faint ness,  or  of  angina  pectoris ;  and  such 
symptoms  should  l)e  regarded  as  indications  of  the  danger  of  sudden 
death.  It  is  therefore  of  great  importance  to  watch  the  state  of  the 
circulation,  and  to  observe  the  character  of  the  pnlse.  Elderly  patients 
are  not  exempt  front  the  ordinary  senile  changes  in  the  vessels,  and  these 
when  seated  in  the  extrcraities  may  !ead  to  gangrene. 

Difje,4ire  .v/sirm, — Loosening  and  loss  of  the  teeth,  from  atrophy  of 
the  gums,  gingivitis,  and  spongy  or  bleeding  gums,  are  common  ;  the 
teeth  themselves  are  also  very  apt  to  he  attacked  by  cari6<8|  causing 
toothache,  abscess  of  the  root,  and  the  like.  T^oss  of  sleep  from  tooth- 
ache is  a  very  serious  matter  to  a  diabetic,  and  careful  attention  to  the 
hygiene  of  the  mouth  is  most  important  The  saliva  is  generally 
diminished,  so  that  the  mouth  is  dry,  and  sour  eructations  are  not 
uncommon.  Hunger  is  one  of  the  symptoms  of  diabetes,  and  sometimes 
a  feeling  of  emptimss  at  the  pit  of  the  stomach  is  troublesome.  As  a 
rule  diabetic  |»atient^  do  not  suffer  from  painful  digestion,  but  the 
tongue  is  often  furred,  and  post-mortem  examination  shows  the  frequency 
of  gastritis.  Some  patients  are  liable  to  periodical  attacks  of  gastritis, 
which  may  be  attended  hy  jaundice  or  diarrhoea  ;  and  according  to  Grube 
gastric  crises^  f  eseml>ling  those  of  tabes,  are  by  no  means  rare.  Examina- 
tion of  the  stomach  functions  docs  not  indicate  that  there  is  any  greater 
disturbance  of  the  digestive  capacity  than  might  be  expected  to  result 
from  the  chronic  gastritis.  Hirschfeld  has  descnbcd  cases  which  were 
characterised  by  early  attacks  of  pains,  \Aith  light-coloured,  fatty  stools, 
suggestive  of  pancreatic  colic  ;  and  these  may  be  compared  with  Fleiner'a 
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already  quoted,  in  which  diabetes  supervened  years  after  the 
Ittacks  of  pancreatic  colic.     l>i;trrha*a  ia  sometimes  very  troublesome, 

iing  considerable  cure  in  diet.  Unfortunately  the  diabetic  diet  is 
not  very  digestible ;  the  bran,  almond,  or  coeua-nut  biscuits,  green 
Ir^getablcs  and  sabwU,  presciil>ed  for  these  patients  as  substitutes  for 
1)read  and  potatoes,  contain  a  large  anioiint  of  indigestible  vegetable 
material  which  acts  as  a  mechanical  irritant  to  the  gastro  -  intestinal 
mucous  membrane. 

Erdinc  Fcttr. — Diabetic  patients  appear  to  be  more  than  ordinarily 
susceptible  to  the  poison  «>f  enteric  fever,  but  the  attiicks  art*  usually  mild 
in  type.  1  hiring  ihe  fever  the  sugar  giiierally  disappears.  Dr.  Noel 
Paton  has  shown  thtU  increased  elimination  of  heat  in  animals  favours 
glycogenesis,  but  that  the  protlucts  of  the  growth  of  raicro-organisms 
inhibit  it ;  to  the  latter,  then,  we  must  ascribe  the  disappearance  of  the 
sugar. 

UhrumaiimL — Eheumatic  museular  pains  iire  very  common  in  diabetes, 
and  thickening  and  shortening  of  the  palmar  aj>oneuroj*is  (Dupnytren's 
contraction)  has  been  rej>eatedly  noticed  ;  though  it  is  ]jroliably  due  to  a 
rheumatic  or  gouty  condition  of  tlie  patient  iind  not  to  diabetes, 

1}irw  Gnmihs. — Some  authorities  believe  that  diabetes  disposes  to  the 
Sformation  of  tumours,  but  that  when  they  occur  they  grow  slowly ;  the 
[grounds  for  these  opinions  are  not  very  clear, 
I  DidbHk  Coma. — The  lialdlity  of  diul>etes  to  terminate  suddenly  in  a 
.peculiar  form  of  coma  has  been  known  for  many  years,  but  its  sin-cial 
featiu-es  were  first  deacrihed  in  18T4  by  Kussmaul,  whose  name  has  been 
ttHftched  to  the  a  Section, 

Attention  to  the  phenomena  in  question  was  first  aroused  in  England 
by  Sir  Walter  F(5ster's  paper  at  the  Manchester  meeting  of  the  Britii^h 

Illledical  Association  in  1877. 
Kiissmaul's  coma  occurs  at  all  ages,  and  in  dial>eties  of  both  sexes,  but 
iRrith  much  greater  frci|Uency  in  the  young.  The  direct  causes  are 
fatigue,  excitement,  exposure  to  cold,  and  any  interciurent  acute 
disejise.  The  remoter  causes  are  absence  of  starchy  food  and  con- 
stipatiun.  Its  fKithology  is  still  obsctire  ;  Ktissmaul^a  original  suggestion 
that  it  is  due  to  ptnsnning  by  acetone  has  not  l>een  proved,  and  cariful 
analysis  hjis  failed  to  detect  the  presence  of  this  substance  in  the  bloo<J 
uf  some  pei^ons  dying  in  this  manner. 

The  symptoms  i*esemb!e  those  produced  in  animals  by  large  doses  of 
dilute  acids,  and  considerable  quantities  of  acid  have  been  shown  to  be 
present  in  the  blood.  This  acid  has  been  identified  by  Minkowski  as 
^-oxybutyric  acid,  a  substance  which  brt*al<s  up  to  form  ethyl -diacetic 
acid  which,  on  further  dccomijosition,  yields  acetone  and  carbonic 
jihydridc.  As  I  have  alreafly  said,  rrofessor  von  NrKjrden  regards 
[jxy butyric  acid  as  the  true  cause  of  the  coma  ;  Init  this  can  hardly  lie 
Imitted  in  the  face  of  the  failure  of  Roque  Devic  and  Huguenenq  to 
ad  any  in  the  exhaustive  examination  of  their  case. 
Dr.  Latham  has  auggested  that  the  poison  may  be  pftraldehyde^  and 


haa  even  proposed  a  tlieorF  of  ite  formation ;  Senator  has  suggested 
t  rime  til  jlamine,  but  iiiifQrtim.itclj  neither  poison  h:is  bet?n  demonstrated 

A  few  eminent  authorities  still  regiird  the  phenomena  as  uranmic  ;  but, 
as  the  description  will  show,  the  classical  sym|itom3  of  uriemic  coma  are 
different  in  many  resj>ect-s.  In  diabetes  the  onset  of  coma  may  be  preceded 
by  malaiisc,  languor,  and  weakness  of  some  days'  duration  ;  there  may  be 
a  gradual  fall  in  the  quantity  and  specific  gravity  of  the  urine,  and  rhif>  may 
give  the  reaction  for  acetone  and  with  ferric  chloride.  Accelerated  or 
disturbed  respiration  is  a  warning  symptom  which  may  be  noted  in 
advance  by  the  physician.  But  in  many  instances  the  attjick  is  ushered 
in  wnthout  previous  w^aniing  by  restlessness,  delirium^  or  even  maniacal 
excitement ;  or  the  piitient  may  com]>lain  of  weakness  only.  The  pulse 
beconne,^  very  rapid  and  feeble,  the  epigastrium  painful,  and  the 
respiration  more  hurne<l  and  deeper.  In  course  of  time  drowsiness 
sets  in^  which  deejjens  into  coma ;  the  patient  then  lies  ijuietly  in 
bed,  breJithing  30  or  40  per  minute,  w  ith  a  deep  sighing  respiration  ; 
the  pulse  bciits  130  to  150  per  minute,  and  is  very  feeble;  the  face  is 
usually  pale,  the  borly  and  extremities  cold,  and  the  tempemture  sub- 
normal The  secretion  of  urine  is  diminished  or  suppressiHl,  and  the 
bowels  can  be  got  to  act  with  difhculty*  Death  is  sometimes  prece<led 
by  a  rise  in  temperature  {1 0:3 '-10 1*"  F.)^  by  convulsions,  or  liy  cyanosis. 
A  peculiar  o<lotu'  of  the  breath  is  often  present,  liut  is  not  constant;  it 
varies  considerably  in  character,  for  it  has  been  diversely  likened  to  sour 
beer,  rotten  apples,  hay,  chloroform,  and  so  on.  The  urine  always  con- 
tains acetone,  and  is  generally  hut  not  constantly  alluiminous ;  the  ferric 
chloride  reaction  is,  as  a  rule,  jj resent,  but  exceptions  to  this  rule  have 
been  observed. 

The  symptoms,  as  is  indicated  by  the  above  description,  though  fairly 
uniform,  do  not  always  present  the  same  jiicture  ;  the  late  Professor 
Frerichs  endeavoured,  not  altogether  successfully,  to  distinguish  three 
groups,  but  it  is  doubtful  whether  there  is  either  real  utility  or  patho- 
logicid  justification  frjr  such  a  classific*ition.  It  is  of  more  interest  to  note 
that  this  fonn  of  crmia  is  not  peculiar  to  diabetes,  but  has  been  observed 
in  pyonephrosis,  chronic  cystitis,  gastric  and  hepatic  cancer,  anjemia,  etc, 

Acetonuria  is  not  of  iti^elf  a  certiun  indicatioji  f>f  the  imminence  of  this 
grave  complication,  as  it  hits  been  often  met  with  in  pitients  who  have 
lived  for  many  months  without  such  an  occurrence.  Hirschfehl  suggests  that 
in  many  cases  this  symptom  is  caused  by  the  want  of  iion  nitrogenous  ft>od, 
and  that  w*here  this  is  the  case  it  mivy  be  removed  by  the  addition  of  a 
cert-ain  proportion  of  carbohydrates  to  the  diet.  He  thinks  this  preciiution 
should  always  be  taken  when  acetomiria  occurs,  so  that  the  occasional  may 
be  distingivished  from  the  persistent  cases,  and  also  because  the  contimianca 
of  strict  diet  may  in  itself  bo  a  danger.  His  statements  have  been 
» verified  to  a  slight  extent,  but  not  sufficiently  to  enable  us  to  assert 
that  w^e  have  in  this  test  a  sure  or  even  a  useful  means  of  prognosis. 
As  will  be  seen  when  wo  come  to  speak  of  the  treiitment  of  diabetes, 
there  is  at  the  present  time  a  salutary  reaction  against  the  too  stringent 
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diet  of  former  years,  so  that  there  is  now  less  probability  of  tbig  kind  of 

uto  -  intoxication    arising    fioni    defet'livti  diet   alone;  and    Kiissmaurs 

coma  has  often  come  on  in  cases  of  diabetes  in  wliith^  either  by  the  care 

of  the  physieiim  or  by  the  wilfulness  or  neglect  of  the  patient,  a  mixed 

iet  had    been  Uiken.       It  is  a  very  grave  syDiplom,  and  altliongh  in 

iew  of   the  recoveries  claimed   liy   Reynolds^    Qniiicke,    Gam  gee,   and 

Others^   it   may   not    Ims    invariably   fat^l,    recovery   is   extremely   rare. 

'ss  uncommonly  we  see  the  premonitory  symptoms,  such  as  epigastric 

in,  sighing,  breathing,  and  even  sonic  degi-ce  of  drowsiness,  pass  away  ; 

in  one  case   under    my  care    this    disappe^traocc    folh»vvud   iin   attack    of 

Bpont4ineous  diarrhoea,  atid,   besi<les   this,   another   instance   of   recovery 

"  ora  epigastric  pains  and  drowsiness  is  recorded  in  my  lectures. 

Treatment — ^Until  the  pjithology  of  di.ibetes  has  lieen  made  perfectly 
clear,  the  best  guides  to  treatment  nnist  be  found  in  those  generaliiiationfl 
m  experience  which  have  accnmulated  since  the  diagnosis  hiis  rested 
11  a  sure  foundation.  We  have  acfpiired  much  useful  knowledge  con- 
ming  the  management  of  diet,  the  use  of  drugs,  general  hygiene,  and 
foith ;  but  above  all,  it  is  important  to  l>ear  in  mind  that  adherence  to 
lind  routine  may  l>e  most  disastrous,  and  that  we  are  bound  to  study 
e  needs  of  each  individuid  ciise.  Some  patients  are  benefited  by  means 
hich  are  harmful  to  others,  and  in  many  instjuices  life  may  be  shortened 
y  the  vigorous  application  of  Tules  whiih  may  he  salutary  for  the 
jority.  Tliis  may  appear  to  l»e  a  self  evident  pioposition,  liut  if  so, 
ere  u  none  the  less  need  to  call  attcntiiin  to  \t^  as  the  on li nary  practice 
tns  to  be  to  copy  a  dietary  out  of  a  text-book,  and  hand  it  to  the 
tient  with  a  prescription  of  some  preparation  of  omum,  or  of  one  of  its 
kaloids. 

J}itt. — In  previous  sections  it  has  been  shown  to  be  most  proKable 

at  the  excess  of  sugai'  in  the  l>loo<l,  u[H)Ii  which  nearly  all  llie  synqjtimis 

if  diabetes  depenfl^   is  duo   to    its   over-prixluction   in    the    li^er ;   and 

although  it  is  tolerably  certain  that  sugar  may  he  <lerived  from  nitrogen- 

ous  sources,  we  must  admit  that  carbohydrate  food  constitutes  its  chief 

source  of  supply,  and  the  one  most  readily  controlled.      It  has  therefore 

een  estalilished  as  the  cardinal   principle  of   the   treatment  of  dialietes 

restrict  those  articles  of  diet  which  have  this  chcndcal  composition. 

lut  experience  has  shown  that  this  rule  must  not  be  appliexl  too  rigidly  j 

tinder  it  some  patients  lose  weight  anti  become  weak  ;  and  acetone  appears 

in  their  urine.     The  iuiportaneo  of  giving  diabetic  j«itients  as  mucb  carfio- 

hydnite  as  they  can  assieiilate  has  been  recognised  by  several  modem 

riters,   especially  by  Grube.      Hirschfeld  has  shown  that  in  moilerate 

the  addition  of  a  certain  anuumt  of  carhohvdrate  to  the  diet  causes 

in  una  to  diminish  or  dis;ippcar  ;  and  Leo  found  that  it  presen  cs  the 

.Ibumin  of  the  l>ody,  thfttigh  to  a  less  extent  than  in  health. 

We  have  [nasseti  through  various  phases  in  the  dietetic  treatment  of 

abetes.      Eollo  began  by  feeding   his    pitients  exclusively  on   meat ; 

is  prf»ved  hai'mful  and  impracticiible,  yet  until  recently  it  hfis  been 

ie  nile  to  allow  the  imtient  as  little  carhohydrato  as  he  wotild  submit 


to  be  depHved  of,  a  practice  that  pressed  very  hardly  on  the  more  docile 
and  conscientious^  Init  was  evaiieil  by  the  iinscrnpuU>us  or  careless.  My 
practice  permits  each  patient  to  enjoy  the  maximum  amount  of  carbo- 
hydrates that  he  can  assimilate.  In  order  to  asccrtiin  this  I  first  deter- 
mine the  extent  to  which  the  sugar  excretion  depends  on  carbohydrate 
food,  and  for  this  piu^poso  I  put  the  pitieut  for  a  week  on  strict  diet 
such  as  this  : — 

Mejit  soup  ;  beef  tea.  Fish  of  all  kinds.  Butcher's  meat.  Poultry ; 
game  ;  eggs.  Green  vegetaljles  ;  sea-kale  ;  celery  ;  sidads.  Milk  ;  cream  ; 
custaffl.  Butter  ;  cheese  ;  cream  cheese.  Jelly  ;  isinglass  ;  Irish  moss. 
Tea  ;  cr»fl"ee  ;  Hrtllancls  ;  whisky  ;  mineral  waters. 

Thcj^c  articles  must  be  free  from  sugar,  and  of  course  no  sugar  must 
bo  used  in  preparing  any  of  thera  for  the  table  ;  the  milk  must  be 
limitiMl  to  a  pint  or  a  pint  and  a  half  dailv.  In  a(klition  we  may  allow, 
as  a  bre4id  subsiitute,  almond  bread  or  bij^cuits,  such  tis  are  now  made  of 
well-gnu  UK  I  alniond  meal,  free  from  starch  ;  and  spougc-c^kes  prepared 
from  the  same  meal  may  be  taken  with  tea.  S^iccharine  {glusiilum) 
should  be  used  for  sweetening  any  of  these  articles.  Five  days  are 
required  to  free  the  liver  of  a  starved  animal  from  glycogen,  so  that 
after  a  week  of  this  diet  wo  may  expect  to  obtain  urinu  fairly  repre-. 
sentative  of  its  sugar-forming  capacity.  At  the  end  of  that  time  the 
mine  should  lie  collected  for  twenty-four  honrs^  nnxt^d^  measured,  antl 
the  totd  output  of  sugar  estimated  in  gniins  by  rjuaTitiUitive  analysis. 
The  result  varies  witb  the  gravity  of  the  case.  In  mild  e<ises  there 
may  bo  no  sugar»  or  one  or  two  hundred  grains  only ;  in  more  serioiiis 
cases  the  refluction  is  only  to  half  or  one-thini  of  the  preWona  amount. 
But  the  gotxl  effect  of  the  change  in  the  diet  shows  itself  in  a  great 
improvement  in  most  of  the  syrapUjms  ;  the  fiequent  nn'cturition  ceases 
to  trouble  the  piiticnit,  so  that  he  gets  almost  unltrokcn  sleep ;  his  thirst 
disiippears,  and  the  quantity  of  urine  falls  nearly  to  normal  limits.  In 
consequence  of  this  relief  his  general  condition  becomes  decidedly  better, 
and  he  regains  part  of  his  lost  vigour.  This  result  has,  however,  been 
olitained  by  a  certain  amoiuit  of  sjicrifice  on  the  p/irt  of  the  patient,  and 
it  is  most  desiiablo  to  endeavour  to  make  his  Ci>ndition  ixs  tolerable  as 
possible  by  any  concessions  which  will  not  do  him  harm. 

When  we  are  s^itisfied  that  we  have  ol (trained  the  figure  indicative  of 
the  maximum  effect  possilrlo  by  rigid  diet^  we  may  allow,  in  addition  to 
the  above  enumerated  articles,  one  huge  U-iked  potato  daily,  (It  is  im- 
portiuit  that  it  should  be  liaked,  and  not  boiL^L)  At  the  end  of  another 
\v'eek  the  urine  is  collected  as  Ifcfore,  and  the  sui,'ar  rtgaiu  estimated. 
The  result  is  almo.st  invariably  to  show  that  no  additional  sugar  excretion 
has  taken  place.  We  may  then  procee<l  l»y  perm itti tig  two  potatoes 
daily  J  watching  the  unne  at  the  end  of  a  week  ;  but  our  patients  often 
complain  most  of  the  deprivation  of  bread.  Sirjce  the  intnxluctiou  of 
gluten  bread  sixty  years  ago  by  Bouehanhit  it  has  been  the  principal 
means  used  to  satisfy  this  craving*  But  the  best  gluten  bread  contains 
at  least  25  per  cent  of  starch,  and  many  samples  contain  40  per  cent; 


k 


DIABETES  MELUTVS 


225 


Qcloed  it  13  impossil»lo  tci  liako  it  with  less  than  tho  minimum  stated,  so 
"  nt,  as  ordinary  wheat  hriwl  contains  about  42  ]>cr  cent  of  starch,  it  is 
[plain  thivt  so  far  aa  the  stMith  is  cuticenicd  our  patients  might  just  as 
I  well  eiit  half  the  weight  of  ordinary  hread.  This  impalatablo  and 
|€xpcnsivo  substitute  catun»t  therefore  be  regarded  aa  siitisfactory.  For 
[>me  yeurs  past  it  \\i\&  bt't?n  declining  in  favour ;  ,'vnd  it  is  better  to  give 
Dfdinary  bread  in  the  fonn  of  very  dry  toast  in  definite  quantities, 
namely,  \\  ox.  with  each  meal,  or  \\  oz.  daily.  Bread  must  not, 
however,  l»c  allowed  in  gj*ave  cases  of  diabetes^  as  even  a  small  quantity 
Uppeiirs  to  bring  back  all  the  acute  eyniptoms  ;  for  such  patients  we 
atist  be  content  to  ortler  bread,  cakes^  and  liisetiits  made  of  almond  flour, 
coeoa-nnt  flour,  which  may  ^h3  Irghtenetl  l>y  a  very  little  gluten  flour. 
Unfortunately  many  articles,  prepared  and  nnpreiiared,  but  pin-porting 
be  free  from  stflreh  and  sugar  are  not  what  they  are  represented  to 
;  and  every  practitioner  who  midertakes  the  charge  of  a  diabetic 
ihotdd  make  himself  familiar  with  the  simple  means  liy  which  to  detect 
be  presence  of  these  julmixturcs.  In  many  instances  this  ma\'  be  done 
^y  merely  dropping  a  little  weak  iodine  solution  on  the  biscuit,  bread, 
flour.  In  a  i**?cent  instance  bisctiits  were  sold  as  containing  2 
'per  cent  of  starch,  but  which,  on  the  a<ldition  of  iodine,  turned 
nearly  black  and  proved  on  analysis  to  contain  46  per  cent  of 
^this  carl  »oh  yd  rate.  The  so-called  gluten  bread  often  contains  nearly 
much.  But  this  test  does  not  d(?tect  sugar,  and  the  simplest 
neans  to  detect  the  presence  of  carbuhydrutes  is  to  lioil  the  substance 
nth  dilute  sul|iharie  acid,  neutralise  with  caustic  potash,  and  test  with 
Tehlings  solution.  If  all  practitioners  would  protect  their  patients  by 
loing  this,  or  getting  this  done  btfore  guuietioning  any  diabetic  bread 
il>stitute,  these  fraudulent  articles  woidd  l>e  spcedi'y  driven  out  of  the 
irket.  It  ii  to  be  regrettc<l  that  "  Soy  '^  flour  should  lie  recommended 
Ely  some  WTiters  as  fj'ee  from  carbohydrates,  for  it  leally  contains  about 
24  per  cent  (Kinch),^  while  some  Soy  biscuits  sold  for  the  use  of 
tiialwtics  contain  twice  as  much.  Even  almond  flour  and  desiccated 
cocoa-nut  may  contain  sugar,  are  sometimes  adulterated  by  the  addition 

If  starch,  and  without  analysis  are  not  to  be  regarded  as  safe.  The 
:)1  lowing  directions  for  making  cakes  may  be  useful  {^ha) :  — 
Almond  cakes :  take  ground  almonds,  1  lb.  ;  4  eggs ;  two  table* 
poonfuls  of  milk  ;  a  pinch  of  salt  (or  saccharine) :  beat  up  the  eggs,  and 
tir  in  the  almond  floiu*;  divide  into  cakes,  and  bake  in  a  moderate  oven 
>r  45  minutes. 
Cocoa-nut  cakes :  take  finest  desiccated  cocoa-nut,  }  lb.  ;  ground 
almonds,  J  lb.  ;  6  eggs ;  |  teacupful  of  milk  :  mix  and  divide,  and  bake 
for  25  minutes.  The  afldition  of  gluten  flour  makes  ligliter  cakes,  but 
involves  the  presence  of  some  starch  ;  it  is  also  an  improvement  to  ferment 
the  dough. 

*  The  following  KOAlysis  of  Soy  beans  by  Prof.  Kinclii  \^  to  b©  found  in  FTaukland'* 
A^ric^iUfui  Chemistiy^p,  IDS: — Water,  11 '3  ;  nitrogeuout  matter,  37*8  j  fat,20'&;  carbo- 
hydratee,  24  0 ;  fibre,  2^2  ;  n^h,  3  S. 
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In  accordance  with  the  principle  of  permitting  all  carbohydrates 
to  be  taken  that  do  no  har-m,  the  observations  of  Kiilz,  made  at 
long  ago  as  1874:,  that  diabetica  could  assimilate  hevulase  and  inuline, 
ha%^e  l)orne  fruit  in  the  prtniuction  of  commercial  Itevulose  for  diabetic*. 
Two  preparations  are  in  the  market— one  a  granular  powder,  made  bv 
Schering  and  Glatz  of  Berlin,  the  other  a  treacle-like  substiince,  sold  by 
Allen  and  Hanbury.  Either  of  these  may  he  ordered  for  diabetics  in 
quantities  up  to  1|  oz.  daily,  and  are  usually  assimilated  without  causing 
any  increased  glycosuria.  It  i&  noteworthy  that  he\^loso  is  not  excreted 
aa  such,  but  appears  to  be  converted  into  dextrose  (glucose).  Inuline,  a 
form  of  stiirch  found  in  dahlia  tuberSj  cannot  be  obtained  commercially 
except  as  the  tubers ;  but  Dr,  Hale  White  suggests  that  these  may  be 
cooked  and  eaten  as  a  vegetable. 

The  use  of  alcoholic  drinks  is  not  necessary  for  any  one,  and  certainly 
not  for  persons  sulTering  from  diabetes ;  it  is  very  doubtful  whether,  as 
suggested  by  some  authors,  alcoliol  supplies  the  deficiency  in  carbo- 
hydrates :  many  patients,  however,  rci|uiro  some  concession  to  be  made 
to  their  previous  habits.  Scotch  and  Irish  whisky  and  Hollands  gin  arc, 
as  a  rule,  free  from  sugar,  StiD  wines  from  the  Rhino  and  Moselle  dis- 
tricts, and  light  Bordeaux  wines  (vin  ordinaire),  contain  very  little ; 
Burton  bitter  ale  is  nearly  deprived  of  all  sugar.  A  little  whisky  or 
Hollands,  or  one  or  two  glasses  of  the  above-mentioned  light  wines 
diluted  with  alkaline  mineral  water,  may  be  allowed.  Sugar- free  cham- 
pagne is  advertised  for  sale.  With  respect  to  beer  it  must  be  remembered 
that  it  i^  usual  to  drink  it  by  the  fiint,  so  that  its  use  can  only  be 
sanctioned  in  particular  cases,  and  its  effect  on  the  urine  should  be 
watched  with  care. 

Clinitte  and  Jwalth  resmia. — There  are,  perhaps,  many  climates  more 
enjoyable  for  an  invalid  than  those  of  the  British  Islands,  and  there  are 
several  famous  health  resorts  which  ofTer  special  facilities  for  the  treatment 
of  diabetes ;  but  diabetic  patients  do  not  bear  well  the  fatigues  and 
excitement  of  travelling,  and  it  is  the  universal  experience  of  physicians 
that  too  often  they  leave  home  to  find  a  grave  in  a  foreign  land. 
No  patient  suiTering  acutely  should  be  sent  away  from  home,  even  for  a 
comparatively  short  disUmce,  if  it  can  possibly  be  avoided  ;  on  the  other 
hand,  there  is  a  large  class  of  chronic  patients  who  derive  great  benefit 
from  change  of  climate  or  a  eoiu^sc  of  treatment  at  one  of  the  foreign  spas. 
Speaking  generally,  a  <liabetic  patient  will  do  best  in  an  e<piable,  sunny, 
moderiitely  dry,  and  not  too  hot  elimrite  ;  but  as  it  is  hardly  possible  to 
find  these  conditions  in  the  same  place  all  the  year  round,  a  change  is 
necied  according  to  the  season.  Moreover  diabetics^  like  other  |ieoplc, 
have  their  idiosyncnisies,  and  these  must  not  be  lost  sight  ot  Those  who 
are  braced  up  a  id  strengthened  by  mountain  air  should  not  bo  sent  to  the 
sea,  atid  conversely. 

Tht!  mineral  water  stations  which  have  acquired  a  great  reputation 
in  the  treatment  of  diabetes  are  Vichy,  Contrex^vHle,  Carlsbad,  and 
Ncuenahr. 


I 

I 

I 


I 


The  waters  of  Vichr  are  all  of  ranch  the  s;\mo  composition,  and  contain 
bicarl>onate  of  &otla  as  iheir  prinHpal  constitnt^nt.  Their  iise  is  niidonbtetlly 
beneficial  in  diabetes,  in  which  ilisea.se  the  idkaliiiity  of  the  IJood  is 
diminished  ;  there  is  8om«3  refison^  indeed,  as  we  have  just  seen,  to  believe 
that  this  diminntion  19  the  ehief  cause  of  diabetic  eoinn  [vide  art.  *'Balneo- 
Thempeiuics,"  vol,  i,  p.  335],  A  bottle  of  Vichy  water  daily,  taken  with 
a  little  light  wine  or  lemon  jiiice,  is  a  prescription  which  is  often  useful, 
and  one  which  can  l>e  followed  in  any  jMirt  of  the  world.  Vichy  is  a 
summer  station,  the  season  being  from  April  to  September  ;  but  as  it  is 
too  hot  in  July  and  August,  the  best  months  to  select  for  a  visit  are  May 
and  June. 

Contrex^ville  13  situated  in  the  Vosges^  and  is  very  8uital>lc  for  gouty 

diabetics  in  the  autiman  months  ;  the  wftter  chiefly  contiiins  bicarbonate  of 

calcium  ;  its  taste  is  pleasant,  ami  it  makes  a  very   grmd    tabki   water. 

Carlsttfid,  in  spite  of  its  groat  vogue,  probably  owes  its  reputation  h^a  to 

the  specific  action  of  its  waters  than  to   the  skill    of  the   nmny   eminent 

physicians  who  practise  there  during  the  season,     Carlslwid  water  contains 

mainly  sulphate  of  sodium,  and  is  actively  aperient.      The  journey  thither 

I         is  very  long  and  fatiguing,  even  when  accomi>lished  by  easy  stages,  and 

with  all  the  comforts  that  money  can  ensure  ;  the  town,  when  reached, 

I         is  beautifully  situated,  and  in  the  early  summer  its  surroundings  ofler 

many  attractions  to  the  visitor.     The  waters  are  decitledJy  usefnl  if  it 

be  desired  to  overcome  constipation  or  to  treat  obstinate  stomach  caiarrh, 

I  or  if  diabetes  be  associated  with  marketl  obesity.     The  season  lasta  from 

I  April  15th  to  September  15th. 

I  Neuensdir  (Ahr  valley,  Khine)  is  much  more  readily  accessible  from 

|-         England  than   Cailslwid.      Its  waters  contain  swlium  chloride,   soditim 

carhjonate,    and    carbonate    of    iron.        The    treatment    of   dialietes    is 

carried  otjt  with  much  sticeess  at  this  quiet,  pretty,  semi-nmd  waJering- 

]  place.       The    season,    like    that    of    Carlsbad,    is    from    April    ]5th    to 

j         September  1 5th  ;  but  July  is  better  avoided.     There  are  many  waters 

which  may  be  used  by  diabetics  at  home.     Those  of  Vals,  Lfi  B<jurhoide, 

I         Boy  at,  Giessh  libel,   Apollinaiis,  JohanniscjueHe,    and   Bet  he  sd  a    may   lie 

I         employed,  like  those  of  Vichy  or  Tontrexeville,  as  tabic  waters.     On  the 

other   hand,  the  waters  of  Marienl^Jid,  Chatel-Guyon,  ^uid   Ivnbinat  are 

I        aperient,  and  resemble    Carlsbad  water  in  that  they  depend    for    this 

f        property  on  the  large  proportion  of  sodium  sulphate  which  they  contain. 

I         Kubinat  is  especially  useful  to  overcome  the  obstinate  consti|mtion  which 

I         is  so  frequent  and  troublesome  a  complication  of  diabetes. 

I  For  the  winter  months,  if  it  is  desirable  to  send  the  patient  away  from 

j         home,  the  various  watering-places   on  our  own   south  coast,   or  in   the 

Riviera,  or  Montreux,  Arcachon,  Biarritz,  Algiers,  Egvfjt,  or  the  Canaiy 

Islands,  offer  in  varying  degrees  the  advantages  of  a  warmer  climate  and 

change  of  scene  ;  but  in  the  majority  of  Ciises  it  is  not  necessary  to  send 

the  patient  away  from  home  for  the  winter  ;  as  a  rule  diabetics  do  better 

when  surroutided  by  the  comforts  of  their  own  firesides. 

£z€7'me  and  Manage.— 1  whh  to  lay  especial  stress  upon  the  opinion 


that  a  diabetic  shotikl  live  as  much  aa  possible  in  the  open  air  ;  ami  for 
this  purpose  walking,  cycling,  riding,  driving,  and  such  out-of-cloor  games 
as  golf  shotild  as  far  as  possible  l>c  encouraged.  At  the  same  time  we  m«5t 
warn  our  patients  Hgainst  the  dangera  of  overfatigtie  and  catching  cold 
AVhen  indoors  the  rooms  occupied  mugt  be  well  ventilated  atid  plentifully 
supplied  with  pure  air.  The  body  must  be  suitably  clothed^  preferably 
in  light  woollen  garments  ;  and  in  this  respect  there  has  been  of  late  yt^t% 
a  gi*eat  advance  towards  a  proper  |>erception  of  the  rational  in  drtm^ 
Late  hours,  hot  cnjwdL'd  gatherings,  excitement,  and«  in  severe  eases,  even 
games  in  which  the  danger  of  fatigue  or  over-exertion  is  lost  eight  of 
in  the  desire  to  win,  must  be  strictly  forbidden.  When  from  any 
temporary  cause  the  bodily  weakness  is  too  great  to  permit  of  active 
exercise,  massage  may  be  usefully  employed  to  promote  nutrition  and 
rest-ore  rigour  to  the  muscles. 

Baths  and  Baihinfj. — Bathing  of  all  Icinds  may  bo  allowed  if  it  is  not  too 
prolonged  1,  and  does  not  involve  violent  exertion,  as  in  swimming  in  ft 
rough  sea.  The  daily  sponge  liath  is  nut  contra-indicated,  and  its  temjx^rft- 
ture  must  depend  upon  the  state  of  the  patient.  Warm  baths  and  sLettm 
Ijaths  are  much  appreciated  by  those  who  have  dry  trnd  irrit^ible  skina. 
The  Turkish  bath  is  useful  in  obesity  when  to  some  extent  it  fulfils  the 
purpjse  of  exercise. 

Ih'Ufjs. — Opium  and  its  alkaloids  possess  a  well -deserved  reputation 
in  the  treatment  of  dial>etes,  and  hold  the  front  rank.  They  appear  to 
have  greater  power  than  any  other  known  remedy  over  the  sugar-forming 
functioo  of  the  liver  ;  but  this  power  U  limited^  and  its  extent  is  readily 
ascertained  in  each  case.  While  it  is  easy  to  push  the  dose  up  to 
almost  any  amount,  the  results  obtained  do  not  suppoit  this  practice, 
which  is  attended  by  the  usual  ill  efieots  of  the  opium  habit  Where 
we  desire  to  diminish  the  total  amount  of  urine  secreted  as  rapidly  as 
possible,  a  grain  of  extract  of  opium  in  pill  may  bo  orderetl  at  bed-time ; 
and  it  is  permissible  to  give  even  more  frequent  doses  of  this  remedy,  or 
of  morphine^  for  a  time.  But  this  should  bo  done  with  discrimination, 
and  the  practitioner  must  not  rely  too  much  upon  its  influence- 

CcKJeia  is  a  wctik  substitute  for  opium  or  morphine,  and  has  little 
utility  except  as  a  placebo.  Belladonna  is  sometimes  combined  with  opium» 
and  the  comlunation  acts  well 

Salicylate  of  soriium  has  l)een  credited  with  several  cures  (Sympson), 
but  it  is  doubtful  if  it  possesses  any  specific  action ;  the  dose  is  from  thirty 
to  sixty  grains  daily. 

Bromide  of  potassium  exerta  a  favourable  influence  in  soothing  the 
nervous  system,  and  is  sometimes  a  valuable  agent ;  the  dose  usually  given 
is  thirty  gmins  daily. 

Jambid,  in  the  fonn  of  pcjwder,  extract,  or  tinctiu'e  of  the  seeda  of 
Syzygium  jamliolanum,  is  a  drug  which  has  great  repute  in  the  East  Indiea 
and  Malayan  Archipelago,  but  it  has  not  justified  this  reputation  in 
Europe. 

Arsenic  is  a  valuable  tonic,  and  arsenite  of  bromine,  or  rather  liquor 
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Clementis,*  has  been  counted  as  a  specific.  Its  value  ia  at  best 
doubtful. 

The  success  of  thyroid  extract  in  the  treatment  of  myxoedema  gave 
a  great  impetus  tu  therapeutic  experiments  with  or^Mnic  extractis  in  other 
diseases  ;  and  fuliowing  the  indication  atlbitled  l>y  the  recent  ohservalioiis 
on  the  influence  of  extiriKition  uf  the  pivncreas,  nnrnerous  attempts  to 
treat  diabetes  have  been  ruade  by  atlmiriistering  raw  pancreas,  or  various 
prepjirations  denved  from  the  gland,  to  diabetica.  The  result  hiu?  been 
very  dis^ippointing.  No  good  whatever  has  been  effected  by  these  means 
(H.  \V.  G.  Mackenzie  (68)).  Even  depanereaiised  dugs  have  not  been 
benefited  by  it  (Minkuwski,  Glcy,  and  Thiroluix).  Lepine  has  rfcom- 
mended  hyiMxlermic  injections  of  pilocarpine  to  stimtilato  the  pancreatic 
secretion,  but  with  little  micce^s^  if  any.  He  hua  pnidnced,  howmer, 
from  malt  diastase,  a  glycolytic  ferment  uhich  has  been  administered  to 
several  pitients  with  gofnl  effect,  the  cl inn' nation  of  sugar  being  reduced 
in  e^ch  case.  He  makes  the  fenncnt  by  macerating  five  gi-ammes  of 
mAlt  diastase,  obtained  as  pure  as  possible,  in  a  litre  of  water  acidulated 
with  one  gt-ammo  of  sulphuric  acid.  After  being  allowed  to  digest  for 
two  or  three  hours  it  is  neutralised  with  bicarbonate  of  soda,  and  tliis 
quantity  (a  litre)  h  administered  daily.  As  it  will  not  keep  it  iiiust  be 
made  fresh  every  d«iy. 

Dr.  Karl  Grnbe  of  Neuenahr  has  recently  referred  to  the  popuhir  use 
of  egg-shell  powder  in  tliubetes,  and  has  seen  general  iniprovement  with- 
out influence  on  the  glyeosiu^ia  follow  the  use  of  a  teaspoonful  daily  of 
this  remedy,  or  an  artilieial  substitnte  cutisisiting  of  carbtmato  of  linui  J>3 
pjirts,  phosphate  of  lime  und  phosphate  of  magneyiia  7  prirls.  He  refers 
to  the  gre*^t  loss  of  Hme  in  the  form  of  earthy  phos^phate  in  the  uriuej 
and  thinks  the  mediwition  may  tend  to  rejvvir  that  waste. 

Among  other  remedies  recommeniled  are  3Iartineau's  specific ;  ^  anti- 
pyrin  in  15-grain  doses  thrice  daily  (Germain  See) ;  sulphide  of  calcium, 
i  to  J  gniin  three  or  four  times  in  tnentv^-frptir  hours  (Cauldwell)  ; 
creasote,  4  to  10  drops  daily  (Valentine)  ;  phenacctin  and  exalgin 
( Dujarflin  -  B*»aumetz) ;  ciimphor  (PeyTiind)  ;  itnloform  (Molesehott) ; 
uitro-glyceriue  (Kennedy);  sidicin,  30  U>  270  gnuns  daily  (Donibliith) ; 
carbonate  of  sotla,  A  oz,  to  2  oz.  daily,  with  citric  acid  (Stjidelmann) ; 
sulpho-carlMTilate  of  soda,  5  ti3  50  grains  for  a  rlosn  (Monckton)  ;  nitric 
or  nitro-hydrochloric  acid  with  tincture  of  nux  vomica  (Wilks) ;  cocaine, 
J  grain  three  times  a  day  (T,  Oliver)  ;  pepsin,  10  grains  three  times  daily 
(Gardner)  j  onabauio,  ^^\q  g\\  three  or  four  times  daily  ((Jemmel)j  phos- 

'  Liq.  ClemeDtJJ!,  jfccoorcliiijr  to  Hager,  hu  the  foUowiug  compo^iiioii :  Atfdi  ar<?iifos1« 
«ii  cnrlxinatb  ail  jifr*  i*-"^*     Di-sMlve  lu  hve  drops  ot  distint**!  water  in  n  test-lulx*.  and 
i  ttulil  n  Aent  Ho]iitioii  i^  fHnnt'd.     TKlutc  witit  distilled  water  until  l!if!  ({iiniitity  Wt'itl»t 
I  ^tiiuH.     Then  »dd  6*2  gruiaa  (4  tln)psi)  uf  broDiiiitf,  and  set  aside  lor  one  dnj.     The  lluid 
Is  tli««u  Tvai\y  for  dii^petiitiiig, 

*  Marlinf  Jin's  K]>f'cilic  ;  — Car^winatis  of  lithram,  20  eentigmrnmefl  (5  graiTis)»  added  to  & 
f ftl^lt^^pool^fld  nf  tht*  foHowiitir  Holulinu  :  ArneinATe  of  sodiiniu  0^20  ceniigTiimme  i^n  f^x^m)  ; 
di-stilted  WftlcT,  500  centiJToniinfs  (80  niinimK)  ;  the  mixture  to  ht?  phiced  in  aw  oniin^iiy 
•odA- water  miv  hitie  (guso^euc),  thi-*  quantity  to  be  used  daily  with  imd  between  iticals  as  & 
drink,  aJoue  or  iitiXcU  with  wiite. 
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phoriis,  gr.  .j^  in  pourls,  of  which  three  to  six  are  to  be  taken  dailj 
(B4iluKinny  Sfiuire) ;  lactic  acid  (Cantani) ;  hydrogen  peroxide  ;  uranium 
nitrate ;  Hijmd  extract  of  ergot  in  half -drachm  doses  thrice  daily 
( Don  gall ) ;  benzosol,  60  to  75  grains  daily  (riatkuw.ski) ;  strontium 
bromide,  30  gniins  thrice  daily  {Sidia  Cuhen) ;  |jermangaoate  of  potash 
and  mat^  (MoniJi);  piperazine  (Hildebrandt). 

Dr.  S.  West  has  endeavoured  to  restore  our  confirlence  in  uranium 
nitrate  admin  is  tereil  in  doses  up  to  ten  gi^aiiis  three  times  a  day.  It  was 
former  I}''  used  in  doses  of  only  one  or  two  grains^  and  is  liable  to  cause 
gastric  irntation.  A  certain  experieTice  of  the  larger  doses  has  assured 
rae  that  even  these  have  no  constant  or  spiK^ific  iotlncnce  on  the  disease. 

Ttrttm^tit  of  S!/m]/hv}ts  and  cttrnpfhitiftfui. — Neuralgia. ^The  sciatic  and 
other  pains  often  cejise  as  tlie  disease  is  controlled  by  general  treatment, 
but  the  presence  of  these  symptoms  affords  a  justification  for  the  use  of 
opium  or  hypcxlermic  injections  of  morphia.  Quinine  in  5-graiii  doses, 
or  phenacctin,  or  antipyrin  in  15 -grain  doses  may  be  tned.  Butyl 
chloral  hydrate  in  15 -grain  doses  is  particularly  eflective  for  facial 
neuralgia.  The  part  may  be  painted  with  a  liniment  of  cijual  parts  of 
menthol  (or  camphor)  and  chloral,  or  the  following  ointment  may  l>e 
ap|iHed  i — I^  Menthol  gi\  xv.,  Cocainae  hydrochlor.  gr.  v,,  Chloral 
hydratis  gr.  iij,,  Vaselini  3j* 

Thirst.— Thia,  too,  is  relieved  as  a  rule  by  means  which  diminish  the 
polytnia.  It  is  useless  to  place  restrictions  on  the  patient's  drink,  but 
Slicking  pieces  of  lemon,  or  ice,  or  sipping  very  hot  water,  may  diminish 
the  demand,  while  hypotiermic  injections  of  pitoaupine  stimulate  the 
flow  of  saliva  and  relieve  the  dryness  of  mouth  ;  glyceiinum  acidi  carholici 
in  5 -minim  iloses  is  said  to  have  the  siime  ertect.  If  it  is  desired  to 
give  lactic  acid,  this  may  be  ordered  as  a  refreshing  drink  in  the  form  of 
lemona<le,  as  foHows  : — 11  Acidi  lactici  Jss.,  Tr.  limunis  .^,iss.,  S^iccharini 
Bolulj.  gr.  iv.,  AifUam  ad  Oj.  ConstipLtion  in  some  cases  appeal rs  to 
increase  the  thirst,  and  is  almost  always  a  cause  of  discomfort,  if  not  of 
danger,  from  the  alisorption  of  the  pnxlucts  of  pancreatic  digestion  and 
intestinal  fermenlation.  Any  laxative  which  does  not  contiiin  sugar  may 
be  employed,  but  the  best  remedies  are  the  ajwricnt  mineral  waters, 
especially  those  containing  sulphate  of  scMlium,  of  which  Kubinat  is  the 
strongest  and  most  ellective-  There  are  also  the  waters  of  Condol, 
Carlsbafi,  Cliatel-Guyou  ;  and  of  those  containing  sulphate  of  magnesium, 
Prana-Joseph,  Hunyadi  Janos,  Freidrichshall,  vEsculjip,  and  so  om 

(Edema  generally  disa]i[ie^irs  rapidly  after  rest  in  bed.  In  obstinate 
cases  massage  and  Imndagiog  should  be  tned.  Dr.  Dickinson  believes 
that  the  tincture  of  perchloride  of  iron  in  doses  of  30  to  40  minims 
three  or  four  times  a  day  acta  as  a  specific  in  this  rcsjiect. 

Pruritus. — This  very  troublesome  afi'ection  in  women  can  oidy  l>e 
curel  by  great  attention  to  cleanliness.  After  micturition  the  pitient 
shduld  always  wipe  the  parts  with  a  sponge  wrimg  out  of  a  saturated 
solution  of  borax  ;  and  for  this  purpose  she  should  carry  the  sponge, 
when  away   from  home,  in  a  small  sponge  bag  under  her  skirts.      It 
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sboalfl  bo  frequently  washed  in  hot  water^  and  wrung  out  of  a  disinfert- 
ing  fluid  The  piirts,  if  sore,  should  ^^e  bathed  with  warm  saturated 
solution  of  bontx,  then  carefully  dried,  and  powdered  with  bomeic  acid 
I  part,  French  ch*ilk  3  parts,  or  ointment  of  bonicic  acid»  zinc,  cocaine, 
or  iodoform  may  be  applied  inBtead  of  the  powder.  The  greasy  appli- 
cations may  be  more  protective  against  ihe  drip  of  the  urine.  The 
vulva  should  be  Wikihed  twice  a  (biy  at  kmst  with  warm  soap  and  water. 

Sweating,  where  excessive,  may  be  checked  by  the  use  of  Dover's 
jxjwder  as  a  substitute  for  other  forms  of  opium  in  the  gcnci-al  treatment, 
and  by  the  combination  of  opium  and  belladonna  mentioned  above. 

Coma.— There  is  no  reme^ly  fur  this  most  serious  complication. 
At  the  first  indication  of  its  onset  the  liowels  should  be  got  to  act, 
if  possible,  by  a  brisk  purge  of  coujpound  jalap  p^iwdcr  ;  in  addition, 
citrate  of  poUish,  as  recommetuled  by  E.  S.  Reynolds,  in  doses  of  half  a 
drachm  to  a  dnichn],  dissolved  in  copious  <]raughts  of  water,  may  be 
given  every  hour ;  but  neither  the^o  means  uor  the  injection  of  normal 
salt  solution  into  the  veins,  under  the  skin  or  into  the  peritoneal  cavity, 
nor  inhalation  of  oxygen,  nor  hypmlermic  injection  of  strychnine,  ether, 
or  camphor,  has  in  the  long  run  proved  to  be  of  the  slightest  use. 


Robert  iSaltndby. 
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Pancreaa  in  Foiirtef?n  cniisecutiv^  Cases  of  Dialxjtes  mellitiiB,'*  7'h^  Lanfct,  18&4,  vol.  i 
p.  927, — 111*  \VfLLis.  T,  Pharmacentiee  raiioita/ts  itive  diatyiftii  do  m€diranient"^rum 
operaikmibua  in  liumatw  C&rpore,  Oxonio,  e  tlu^atro  Sheldonio,  prostant  apnd  Rit*. 
Davis,  1679,  Part  L  sect  iv.  ca|f.  iii.  p.  85.-112.  Woluk,  H.  *' rnttrwehun^eu 
iiVwr  die  Oxybnttersaiire  des  dialM^tiachtn  Hantn, "  ^-InA^ /,  txp.  Path.  u.  Phann,  Bd. 
xxj.  1886,  p.  140.  — 113.  Zaleski,  A.  *'Zur  Patholo^e  der  Ziick^rU^rtiruhr  {Uial>etes 
mellitua)  und  kiu'  Eisenfrago/*  Virch^iw's  Atx^it,  Bd^  oiv,  p.  ^L 
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ClassiUcatioii. — ^ Under  the  names  "Diabetes  insipidus,"  "Diureds," 
"  Polyiina,"  **  Polydipsia,"  WTiti^rs  have  dcscrilted  a  certiiin  iiiorhid  con- 
dition of  the  system,  characterised  l>y  exce.'isive  and  persistent  discharge 
of  urine  of  low  specific  gravity  which,  uidess  in  exceptional  cases,  con- 
tain b  neither  sugar  nor  albimiin.  Most  authors  apply  any  one  of 
the  above  names  to  denote  this  urinary  euperflux^  without  reference 
to  the  i]uaniitative  relationship  that  may  exist  in  individual  cases  between 
the  urin/iry  water  and  solids.  Others,  of  whom  \Mllis  seems  to  have 
been  the  first,  have  attempted  to  furru  a  classification  on  this  baaie. 
Thus  Willis  dividwl  cases  of  iliabetes  insipidus  into  three  gi'oups  :  (i.) 
those  attended  with  an  excessive  dischar^i.*  of  aqueous  urine,  in  which 
the  solid  mattei-s  are  hanlly  atfeeted — lu^diuna;  (ii.)  those  attended  witli 
a  copious  discharge  of  urine  with  a  deficiency  of  urea—  anazoturiit ;  (lii) 
those  in  which  the  excessive  discharge  of  urine  Wiis  accompmied  by  a 
superabundance  of  urea — itzoturm.  Parkes  also  supjwrted  the  view  that 
diabetes  insipidus  is  to  be  found  luider  three  different  conditions : 
(i.)  In  cases  where  there  is  no  increase  or  decrease  of  tissue  metamor- 
phosis ;  (ii.)  in  eases  ^vhere  there  is  a  deeideil  decrease  of  tissue  meta- 
morphosis ;  (iii.)  in  cases  where  there  is  evidence  of  increased  tissue  meta- 
morphosis, as  shown  by  the  increase  of  some  of  the  urinary  solids.  To 
this  latter  class  of  cases  Dr.  Parkes  thought  the  term  polyuria  more  apt 
than  that  of  azoturia,  for  the  latter  only  expresses  the  fact  of  the  increase 
of  urea  ;  whereas  in  the  easels  quoted  l»y  him  the  fixetl  sjilts — chlorides, 
sulphates,  and  phosphates— were  usually  present  in  almornnd  tjuantities. 
Again,  the  term  hniiria  was  introduced  by  the  late  Dr.  Fuller  of  St. 
George's  IIot>pita!  to  descnl>e  certttin  forms  of  dyspepsia  xissociated  with 
excess  of  urea  in  the  urine,  in  which  only  the  solid  matter  of  the  urine 
is  increased,  nut  the  water.  Lfisth%  Dr.  Tessier  of  Lyons  has  recorded 
a  series  of  cases  closely  resembling  siiccharinc  diabetes  in  the  increased 


I 

I 


I 


DIABETES  mSIFWUS 


t35 


discharge  of  nriT»e,  the  thirst,  the  neunilgic  and  rhcnmatic  pams,  the 
WEBlirig,  and  secotiibry  hiiig  coraplicatioris,  hut  in  which  the  urine  con- 
tained no  trace  of  sugiir  ;  :i  constarjt  phfrioineiiou  in  these  cases  was  a 
very  consideralilo  increase  in  tht^  i^uaiitity  nf  phosphoric  acid  excreted, 
whilst  the  urea  was  not  propi>rtionally  increased,  a  fact  which  \h\  Tesj^ier 
thinks  serves  to  distingmsh  them  from  cases  of  azottuia ;  thi^  ih^tinclion 
he  marks  by  naming  the  gi'oup  phosphidir  tJiahfi^n. 

Though  many  wiiters  still  reserve  the  term  "  diabetes  insipirhis  **  for 
those  cases  in  which  a  siiperfliix  of  the  urinary  water  is  seen  without  any 
inere^ise  of  the  nrinaf}^  solifis,  still  it  itm^t  he  admitted  that  many  eases 
present  l>oth  eharacters.  It  therefore  seems,  ho  far  as  our  presetit  know- 
Wge  of  these  conditions  is  cnucerne*!,  that  this  increased  excretion  of 
ItHnary  water  and  of  normal  urinary  solids  respectively  should  he  referred 
to  two  classes  :  (A)  that  in  which  the  aqueous  superflux  is  most  marked 
— ht/flnnia  ;  (B)  that  in  which  the  drain  of  one  or  more  of  the  solid  con- 
stituents of  the  uiinc  is  persistent — polptria :  this  clasBilication  will  he 
Uised  in  this  article. 


A.  ITYriRURiA. — Definition. — Hydruria  is  that  form  of  *'diabet«t 
insipidus  '*  which  is  characterisetl  hy  a  superaliundant  discharge  of  aijueous 
urine  without  any  propoilionate  increase  of  the  nonual  solid  matters  of 
the  urine,  and  without  the  prasenco  of  such  ahnornial  proflucts  as  sugar 
or  alhimiin,  unless  it  he  in  the  way  of  complication  or  towards  the 
end  ♦♦f  life. 

Etiology. — Hydruria,  according  to  hospital  statistics,  is  a  somewhat 
rare  disease.  According  to  the  register  of  the  London  Hospital  from 
1876  to  1896,  only  eight  cases  were  admitted  during  that  period,  of  whom 
four  were  males  and  four  females.  The  average  age  ^vas  3G  years  ;  the 
youngest  patient  was  23,  the  oldest  55  years  of  age.  Taking,  how- 
ever, out-patient  experif^rire,  I  find  that,  during  fifteen  years,  twenty 
esses  have  lM?en  under  my  care,  which  would  represent  say  ahout  a  sixth 
of  the  whole  numher  of  stich  cases  attending  that  department  of  the 
hospital  To  these  may  he  added  nine  cases  ohsen^d  in  private,  and 
thirty-two  cases  obtained  from  tmst worthy  sources.  The  following  table 
shows  the  average  age  of  th*^se  cases  at  each  decimal  period^  and  the 
proportion  of  males  and  females  : — 
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It  will  bo  seen  from  the  above  that  the  two  periods  of  life  in  which 
the  disofise  is  most  frequent  are  those  of  early  childhood  and  early  middle 
a^o,  aod  that  the  proportion  of  male  to  femalo  cases  is  about  two  to  one 
lip  to  the  age  of  Tji)  ;  after  that  <ige  the  ntiniher  of  cases  is  too  few  for  h 
fair  estimation.  This  talile  accords  with  the  view  exfuessed  by  other 
authors,  that  the  disease  atTeets  niah's  in  the  proporlioo  of  ''two  or 
thrive  to  t>Tie/'  and  that  it  is  thietly  a  discjise  of  mid^ile  life;  but  I 
think  it  emphasises  the  fact  that  the  disease  is  nearly  as  prevalent 
during  the  first  decade  of  life.  The  youngest  patient  under  observation 
was  a  male  child  at  2,  the  oldest  a  man  69.  This  last  patient^  a 
fine,  well-built  farmer,  B<yd  he  had  always  been  a  '* leaky**  subject, 
p.issing  much  more  urine  than  he  sliuukh  Of  late,  clining  the  Cjold 
weatln-r  of  Fc'bruary  of  181*5,  the  diurrsis  had  much  iiureased,  tJiie 
urine  on  measurement  amounting  to  six  pints  per  diem,  with  a  specific 
gravity  of  1  'OOo. 

Trousseau  has  remarked  that  it  is  not  unusual  to  find  patients 
siifferiug  from  **  diabetes  insipidus '^  wliose  parents  were  either  glycosuric 
or  albuniirniric.  This  is  t'spoei ally  the  case  with  young  children;  but, 
on  exniiiiniiig  a  cyn8idera)»le  uumln^r  of  eases  at  all  ages,  I  find  that 
heredity  has  a  wider  range  of  constitutional  dyserasia  than  these  two 
varieties.  Thus  of  twenty  se\  en  jwitients  whose  family  histtiry  I  was  able 
to  tniee^  in  twelve  either  one  or  both  parents  were  tuljcreular,  and  seven 
presented  a  distinct  history  of  puhuonary  phthisis.  In  five  cjises  there 
was  undoubted  eviih*ni*e  of  inherited  syphilis,  throe  of  these  were  children ; 
in  three  the  pireuls  hiwl  sutl'ered  from  gout,  two  of  these  were  adult 
patients ;  in  two,  one  parent  of  each  had  died  from  ht^art  disease  with  a 
history  of  rheumatism  ;  two  ga^e  a  fauiily  history  of  sat-charine  diabetes; 
in  three,  cither  the  father  or  the  mother  had  died  of  Bright*s  disejise  j 
but  in  Jit  least  two  of  these  last  Cfises  the  albuminuria  may  have  been 
due  to  hmJaceous  degcneratiim  consei]iicnt  on  phthisis. 

Among  the  remoter  causes  among  children  malnutrition  stands  fii-st 
and  foremost.  It  is  the  chilriren  of  the  poorer  districts  of  London 
which  fiirnisli  tlie  bulk  of  the  younger  snifcrei-s  from  this  disorder,  among 
whom  such  conslitutioital  t;unts  as  tul>erculosis  or  inherited  syphilis  are 
found,  eombine^l  with  ill-feeding  and  neglect  Certainly  the  disease  ia 
not  common  among  chili Iren  of  the  easier  classes.  Of  thirty -foui 
cases  in  which  I  have  been  able  to  investigate  the  personal  history,  eight 
were  directly  preceded  by  neglect,  improper  feeding,  and  a  eonstitutionai 
taint.  Three  cases  seemed  altribuiable  to  protracted  worry  and  anxiety, 
four  to  alcoholism,  three  to  acquired  syphilis.  In  four  cases  the  disr»nler 
was  developed  after  influenza  ;  three  of  these  j)atients  recovered.  Three 
cases  followe<l  exposiu'e  to  cold :  one  i^tient  had  fallen  into  the  water, 
and  sat  a  long  time  aftenvards  in  wet  clothes ;  another  had  drunk 
cold  water  when  heated  ;  and  another  had  been  much  exposed  to  the 
great  e(ild  of  the  Febniary  of  18D5.  In  one  case  the  rlisease  was 
ciated  whh  lieart  disease  conset^uent  on  rhenmiitic  fever.  Three 
followed  injury  to  the  head;  in  these  the  diuresis  after  a  time  gradt 
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ally  declined.  In  three  cases  a  tumour  of  the  brain  was  fo\ind  on 
AUlopsj',  In  two  cases  I  fouind  the  disonler  associateil  with  jiiieiirysm 
of  the  aorta,  a  fact  which  is  interesting  in  connection  with  Dr.  Dickinson's 
case  of  **diMlietea  insipidus  '  associated  with  an  abdominal  timiour  in- 
vohnng  the  solar  plexus. 

To  sum  up  the  a^tiological  factors,  we  may  then  say  that  hydnu-ia  is  a 
disorder  that  mainly  afTects  early  childhood  and  middle  adidt  life  ;  that 
nialeg  sutfcr  in  proportion  of  two  to  one  of  females ;  that  hereditary 
predispr»si ng  factors  mainly  manifest  themselves  on  the  lines  of  tuberculosis, 
inherited  syphilis,  and  gotit  j  and  that  among  children  the  parents  have 
often  been  either  glycosuric  or  albuminuric.  Of  the  more  immediate 
causes  anything  tending  to  depress  the  nervous  system  may  play  its  |>art ; 
among  such  events  arc  malnutrition  and  neglect,  long -continued  worry, 
heavy  drinking,  syphilis,  depressing  illness  such  as  influenza,  and  exposure 
to  cold.  Among  the  more  direct  interferences  with  the  nervous  system 
are  injuries  to  the  head,  tumours  of  the  lirain,  pons^  or  medulla,  and 
tumours  pressing  on  the  thoracic  and  abdominal  nerve  ganglia,  which 
probably  agree  in  disturbing  the  vaso-motor  governance  of  the  renal 
vessels. 

Symptoms. — The  two  sjTnptoms  of  the  hydruric  form  of  "  diabetes 
insipidus,"  which  alone  are  characteristic  of  the  disease,  are  a  profusion  of 
urine  without  sugar,  of  low  specific  gravity,  and  an  intense  thirst 

Urint. — In  well-marked  cases  the  urine  may  bo  increased  tenfold — from 
two  and  a  half  pints  to  over  twenty  pints.  The  highest  ipiantity  I  have 
myself  observed  was  sixteen  pints  in  the  twenty-foiu-  hours.  The 
diuresis  may  certainly  lie  more  extreme  than  in  saccharine  diabetes.  Up 
to  a  certain  stage  of  the  malady  the  amount  of  urine  passed  its  in  excess 
of  the  total  of  fluids  ingested,  the  excess  being  made  up  of  the  withdrawal 
of  fluid  fiom  the  tissues  and  from  the  food.  Subsequently,  as  the  appetitfl 
fails  and  the  tissues  become  dehydrated,  this  disproportion  is  lost,  and 
the  total  amount  of  urine  falls  below  the  aggregate  of  the  fluids  taken  in. 
The  colour  of  the  urine  is  variously  described  as  of  a  |mle  yellow  or 
greenish  tint.  In  characteristic  cases,  when  fresh  and  examined  through 
a  tall  glass  cylinder,  it  hiis  often  a  pale  bhiish  tint,  like  that  of  the 
Sicilian  aquamarme.  When  first  passed  it  is  faintly  acid,  or  perhaps 
more  frequently  neutral ;  but  it  soon  becomes  turl  (id  from  the  deposi- 
tion of  epithelial  cells,  and  from  ainmoniacal  deeom  posit  ion  causing 
precipitation  of  phospliates.  The  specific  gravity  is  always  low,  but  the 
statement  that  it  has  been  known  to  fall  aa  low  as  distilled  water  ia  founded 
on  error  of  obsen^ation ;  the  specific  gravity  must  be  estimated  when 
the  urine,  freshly  pissed  from  the  bla^lder,  has  a  temperature  of  about 
90**  F,,  and  not  when  it  has  cooled  to  the  standard  tempeniture  of  60 '^  F. 
The  difference  of  30°  F,  would  represent  something  more  than  four 
degrees  of  specific  gravity ;  a  specimen  of  urine  freshly  passed  from  the 
bladder  at  a  temperature  about  90^  F.,  and  registering  on  the  urinometer  a 
apecific  gravity  of  1000  to  TOOl,  would  if  again  estimated  at  60''  F. — 
the  standard  temperature — register  a  specific  gravity  of  from  1  004  to 


1  005.  The  lowest  specific  gravity  Uiken  at  60°  F.  was^  in  a  child,  1  *002  ; 
in  an  adult  1  '003.  Even  figures  so  low  as  these,  when  the  amount  of 
<liuresis  is  taken  into  account,  show  an  increase  in  tho  amount  of  lu^inarj 
solids  above  the  normal ;  such  an  increase,  however,  does  not  denote  an  in- 
creased metamorphosis  of  tissue,  but  rather  a  washing  out  of  the  tissues  by 
the  excessive  drainage,  and  an  exceasive  ingestion  of  food.  At  the  most  the 
solid  matters  are  increased  by  a  fourth  to  one-third.  As  mfiy  naturally  be 
supposed,  luic  acid  is  not  deposited  from  such  dilute  urines  ;  but  it  not 
infrequently  appears  when  from  any  cause  the  diuresis  is  very  greatly 
diminished.  The  most  usual  deposits  are  those  of  oxalates  and  calcium 
phosphates.  Glucose,  though  no  feature  of  the  dbe^isc,  may  occasionally 
appear  in  small  quantities ;  or  it  may  appear  towards  the  end  of  the 
case,  when  indeed  it  may  merge  into  saccharine  diabetes,  Inosite 
or  muscle  sugar  is  not  an  infrequent  constituent ;  in  some  cases  I  have 
observed  it  in  considerable  quantities.  Albumin  may  be  present  in  small 
quantities  throughout,  but  it  usually  makes  its  appearance  towards  the  end 
of  the  case  as  a  part  of  the  usual  dy sera sia. 

The  intense  tJiirst  is  as  well  marked  a  feature  as  the  diuresis,  if  not 
more  so,  Clirucal  records  tell  us  of  heroic  potation?j.  Trousseau 
has  recor^led  the  case  of  a  patient  who  consumed  fifty  pints  of  fluid 
daily  ;  his  urinary  secretion  was  about  fifty-six  pints.  The  same  pitient, 
on  one  occasion  when  the  amount  of  drink  had  been  restricted^  had 
drunk  the  contents  of  his  chamber- vessel !  There  is  no  duul»t  that  the 
thirst  in  cases  of  ** polydipsia"  exceeds  that  of  saccharine  diabetes  ;  more- 
over, at  first  the  uiinary  secretion  continues  in  excess  of  the  amount 
ingested,  showing  th:it  both  the  tissues  and  the  food  are  drawn  upon  to 
supply  the  aqueous  drain  :  as  the  disease  advances  the  Imlance  becomes 
more  equal,  and  as  dehyclration  of  the  tissues  increases  more  fluid  is 
required  to  make  up  for  the  body  loss ;  thus  after  a  time  the  fluid 
ingested  is  more  than  the  urine  excreted. 

Among  other  symptoms  noticed  in  the  progress  of  the  disorder  are 
disturbnncr.i  of  innermtion.  In  the  early  stages  the  patient  tiften  complains 
of  severe  and  racking  pains  in  the  lumbar  region  shooting  down  intu  the 
thighB.  In  one  acute  case,  admitted  into  the  Seamen's  Hospital  in  1876, 
the  patient  was  in  a  stupid,  semi-comatose  condition,  in  which  he  remained 
for  several  days  ;  he  then  gradually  improved,  though  he  was  still  passing 
large  quantities  of  water.  In  another  case,  in  an  out-patient  who  bad 
attended  for  several  months  at  a  large  London  hospital  for  dyspepsia^  the 
disorder  set  in  suddenly  with  violent  pain  in  the  head  and  sudden  blind- 
ness:  the  unnary  secretion  rose  to  thirteen  pints  a  day^  and  continued  to 
increase  till  the  time  of  his  death,  which  took  place  shortly  afterwards. 
Among  the  minor  disturbances  of  innervation  are  the  frequent  tendency 
to  headaches^  mostly  in  the  occipital  region  ;  spasmodic  affections  of  the 
gastro-intcatinal  tract,  such  as  choking  sensations,  hiccotigh,  and  irregular 
action  of  the  bowels  ;  itching  of  the  skin  and  other  disturbances  of  the 
sensory  functions,  and  certain  spasms  of  particular  groups  of  muscles. 
Impotence  is  a  marked  a^inptora  throughout.     Amblyopia  without  any 
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special  lesion  is  frequent.  Towards  the  end  irisomnif*  i»  iusu;illy  a  very 
didtressing  symptom;  it  often  passes  abruptly  into  coma,  preceded  or 
followed  l>y  coni^ilsions.  Special  nerves  are  not  piiralysed  uiiless  there 
be  some  eurresfxjnding  cerebral  lession  ;  nor  are  ophth.-ilmoscopic  changes 
associated  with  the  disonler  unless  it  lie  in  connection  with  sooio  con- 
current dyscrasia,  as  in  the  case  of  the  blind  patient  mentioned  above  in 
whom  neuro-retinitis  was  observed  t<:»gether  with  fulness  of  the  retinal 
ve^els :  in  this  instance  the  section  revealed  the  existence  of  a  small 
gumma  situated  in  the  middle  line  under  the  iioor  of  the  third  ventricle, 
and  some  softening  of  the  brain  substance  arotind  it  As  in  sacchanne 
diabetes,  the  reflexes  disappear  at  an  early  period,  though  I  have  met 
with  cases  in  which  they  have  still  boen  elicited  for  some  considerable 
period. 

iVuiri/iott. —Digestion  is  usually  well  performed,  and  this  in  spite  of  the 
enormous  qtiantity  of  food  that  is  often  ingested  in  the  early  stage  of  the 
diseasa  The  appetite,  so  long  as  the  patient  maintains  his  general  health, 
la  often  voracious ;  and  when  we  remember  the  large  quantity  of  water 
required  to  supply  the  drain  from  the  body,  this  is  not  to  be  marvelled  at. 
Trousseau  has  recorded  some  of  the  wonderful  perfoiinances  of  these  suf- 
ferers, so  that  1  need  not  emphasise  them  further  ;  but  1  may  testify  that 
in  many  of  my  own  cases  their  exploits  have  been  no  less  heroic.  As 
digestion  is  often  performed  with  regularity,  this  *^ bulimia^'  may  give 
rise  to  no  inconvenience  ;  but  in  cases  that  run  a  prolonged  course^  as  the 
health  fails  the  appetite  flags,  and  is  succeeded  by  disrelish  for  footl, 
which  increases  until  complete  anorexia  is  reachecb  By  this  time  the 
disorder  has  made  considerable  advance  ;  the  tongue  hfis  become  red  and 
glazed,  the  mouth  and  throat  are  covered  \nth  sticky  mucus  ;  the  bowels, 
which  before  were  obstinately  constipated,  now  alternate  between  that 
condition  and  severe  attacks  of  diarrhcx»a,  which  often  become  uncontrol- 
able  and  hasten  the  patient  to  his  end.  Generally  one  of  the  troubles 
is  a  persistent  flatulence  which  no  plau  of  diet  or  medicament  seems  able 
to  relieve. 

Emaciation  sets  in  very  early  ;  but  so  long  as  the  appetite  is  maintained 
it  does  not  progress  so  rapidly  as  towards  the  later  stage,  wlieii  anorexia 
becomes  a  prominent  symptom.  Then  the  muscles  rapidly  wa^c,  and  the 
skin  becomes  wrinkled  and  assumes  a  dry,  withered  appearance.  Owing 
to  the  extreme  muscular  weakness  even  the  slightest  exercise  becomes 
impossible,  and  the  patient  either  takes  to  his  bed,  or  rests  all  day  on 
chair  or  sofa. 

The  temperaiure  is  always  subnormal,  unless  it  be  raised  for  a  time 
by  pyrexial  affection  ;  in  this  case  it  has  been  noticed  that  the  abunilant 
discharge  of  water  falls  consi<lerably.  The  pulse  is  always  feeble  and 
easily  compressible,  with  no  sign  of  high  pressure* 

Among  the  symptoms  that  close  the  case,  dmpU  exhamiion,  followed  by 
drowsiness  passing  into  roma,  is  perhaps  the  most  frequent  in  chronic  cases 
among  adults ;  this  exhaustion  is  often  precipitated  by  a  severe  and  un- 
controllable attack  of  diarrhcea,     A  form  of  low  congestive  pneumonia 


a40  SYSTEM  OF  MEDICINE 

often  carries  off  the  patient  already  reduced  by  the  excessive  drain.  In 
those  who  have  a  tubercular  diathesis  pulmonary  consumption  sets  in 
early  ;  in  young  subjects  convulsive  seizures  and  coma  often  announce 
the  Olid. 

Diagnosis. — In  well  -  marked  cases  of  "  hydruria "  there  is  little 
ditliculty  in  recognising  the  disorder  by  the  persistent  discharge  of  large 
tiuantities  of  aqueous  urine  of  low  specific  gravity,  the  intense  thirst,  and 
the  progressive  emaciation. 

It  is  distinguished  from  saccharine  diabetes  by  the  absence  of  sugar 
from  the  urine  and  the  low  specific  gravity.  It  certainly  happens,  how- 
ever, in  "  diabetes  insipidus "  that  small  quantities  of  sugar  appear  in 
the  urine ;  but  in  my  experience  it  is  always  transitory,  and  the  specific 
gravity  is  never  high.  In  one  case,  when  it  first  came  under  observation, 
the  patient  was  passing  six  pints  of  urine  ;  the  specific  gravity  was  1*010, 
and  it  contained  4  grains  of  sugar  to  the  oimce.  Under  moderately 
restricted  diet  and  opiates  the  sugar  entirely  disappeared,  and  it  has  not 
reappeared  since — a  period  of  six  years. 

The  condition  known  as  anazoturia,  or,  as  Sir  Andrew  Clarke  named 
it,  "  renal  inadequacy  " — ^a  condition  in  which  the  solids  of  the  urine, 
chiefly  the  urea,  are  greatly  diminished — may  be  taken  for  "  hydruria  " ; 
but  in  that  disease,  if  such  it  be,  there  is  no  absolute  alteration  of  the 
urinary  solids,  and  the  amount  of  water  discharged  in  diabetes  insipidus 
far  exceeds  anything  met  with  in  **  renal  inadequacy " ;  in  these  latter 
cases,  although  the  specific  gravity,  in  the  absence  of  the  urinary  solids,  is 
low,  the  urinary  water  often  does  not  exceed  the  normal,  or  does  so 
only  to  a  slight  degree.  Most  cases  of  so-called  renal  inadequacy,  that  is, 
of  diminished  excretion  of  solid  matters,  that  have  come  under  my 
observation  have  proved  to  be  early  stages  of  granular  kidney. 

The  copious  discharges  of  urine  of  low  specific  gravity  by  hysterical 
patients  may  for  a  time  mislead  the  physician.  But  the  general  character 
of  the  patient,  the  usually  intermittent  recurrence  of  these  discharges, 
and  their  amenability  to  anti-hysteric  remedies,  are  sufficient  to  protect  us 
from  a  false  interpretation  of  the  symptoms. 

The  discharges  of  aqueous  urine  from  large  cysts  in  the  kidney 
may  be  misleading  at  first.  Thus  a  child  was  brought  to  my  out- 
patient room  with  a  statement  that,  on  the  previous  day,  it  had 
passed  quite  two  pints  of  pale  urine  and  was  still  passing  more  than 
it  should  do.  Careful  examination  elicited  nothing  wrong ;  but  on  its 
next  visit  to  the  hospital  I  discovered  a  distinct  tumour  in  the  left  flank 
which  on  pressure  slowly  disappeared ;  whereupon  the  child  discharged 
more  than  a  pint  of  urine  by  the  bladder.  The  case  was  evidently  one 
of  a  hydronephrosis,  which,  on  reaching  a  certain  point  of  distension, 
discharged  itself  by  s^'phon  action.  The  intermittency  of  the  discharge, 
and  the  absolute  deficiency  of  solid  matter,  ought  to  prevent  our  being 
misled  after  the  first  observation.  In  cystic  disease  of  the  young  the 
urine  is  often  of  a  pale,  limpid  character,  of  rather  low  specific  gravity, 
usually  albuminous,  but  not  largely  increased  in  amount.     The  detection 
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of  the  enlarged  cystic  organs  usually  determines  tlio  diagnosis  \  other- 
iriae  the  absolute  decrease  of  solid  matters,  while  the  excess  of  the 
urinary  water,  if  any,  is  moderate,  will  settle  the  matter,  Itn posture  is 
not  readily  detected,  as  it  is  only  necessjiry  to  add  the  requisite  amount 
of  water  to  obtain  the  chanictcristic  urine  ;  but  close  observation  will 
detect  the  cheat :  indeed  the  patient  conld  not  suffer  from  the  supposed 
diuresis  without  experiencing  ere  long  the  horroi-s  of  the  water  torture  of 
the  Holy  Inquisition, 

Frequency  of  micUirition  may  sometimes  be  taken  at  first  sight  for 
incre4v*ed  discharge  of  urine  In  the  incontinence  of  adults  evidences  of 
olistruction  of  the  outflow  untl  the  character  of  the  urine  itself  arc  sufticient 
for  diagnosis.  The  nouturnal  incontinence  of  children  is  easily  recognised  \ 
but  a  difficulty  may  arise  in  those  somewhat  rare  cases  in  which  the 
incontinence  is  diurnal  as  well  as  nocturnal :  even  hero,  however,  a 
slight  attention  to  the  facts  of  the  case  will  soon  delernune  its  nature. 
The  act  is  almost  unconscious,  the  child  wetting  itself  w  hen  in  fcchool  or 
at  play  without  seeming  awuic  of  uny  n)isha[i ;  the  urine  is  of  usual,  or 
sometimes  of  increased  g]>ecific  gravity,  and  careful  observation  will  show 
that  the  quantity  past^ed  in  the  twcDly-four  hours  is  not  excessive. 

Prognosis. — The  progress  of  cases  of  ^*  diabetes  insipidrs"  is  y^Tj 
variable— sometimes  they  run  an  acute  eonrse  from  ljet>inning  to  end ; 
sometimes  they  persist  for  a  nuujher  of  ycais  without  any  visible 
deterioration  of  health  beyond  a  feelirjg  of  weukiicss  and  gene  ml  malaise. 
The  most  mpid  case  under  my  own  observation  was  that  of  a  man  already 
afflicted  with  a  syphilitic  growth  at  the  Itasu  of  the  brain  ;  he  tiii?t 
exhibited  symptoms  of  hydruria  one  month  before  his  death  ;  and  this 
symptom  gradually  increased,  till  the  week-  before  his  death  he  was 
passing  over  thirteen  pints.  The  most  protracted  cfise  was  that  of  a 
patient  who  first  appeared  in  the  out-palieot  (leiKU'tmcnt  of  the  London 
Hospital,  October  18M>,  and  who  has  attended  off  and  on  sime  then  till 
the  present  time.  At  first  he  attcnfletl  fur  '*phosphutnria  "  wtlhout  any 
mai'ked  increase  in  the  amount  of  urine  passed  ;  lui  as  soon  as  the 
Mndoncy  to  eliminate  an  excess  of  phosphates  passed  off,  the  excretion  of 
a  dilutee  aqueous  urine  manifested  itself,  and  for  the  hist  fimrteen  years 
he  has  pissed  from  four  to  teven  pints  of  luine  daily  with  a  specific 
gravity  l'(Jt>8  t«»  iHUl.  During  the  piist  twu  years  he  has  complained 
of  odd  feelings  with  p;irlial  loss  of  consciousness,  but  without  cuiivulsion 
— c^vidently  attacks  of  petit  mab 

Attacks  that  set  in  aciUcly  generally  follow  some  sudden  shock; 
such  AS  blows  on  the  head,  stKhlen  chilli iig  of  the  bwly  when  hot,  excess 
of  alcohol,  or  wony  and  anxiety.  After  injury  to  the  head  the  disease 
tjeldom  Ix^comcs  pr(m<*nncctl,  and  gi-adually  passes  off,  luiless  some 
jK^rmancnt  bniin  lesion  ensue.  lo  these  cases  glycosuria  is  j^enerally 
notict^l  during  the  early  part  of  the  caBe,  and  after  persisting  for  sonio 
time  passes  off,  lca\ing  the  patient  hydruric  ;  this  condition,  howeveTj 
seldom  lasts  more  than  two  years,  unlesJis  some  secondary  brain  niisehief 
have  resulted  from  the  injury.    Sudden  chilling  of  the  body  when  heated 
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lu$  aIso  a  toiuloncy  to  induce  the  disease  in  an  acute  form.  A  youiig 
fiunu  lavL  who  drank  a  quantity  of  cold  well  water  when  heated 
After  mowing,  began  to  pass  large  quantities  of  urine;  when  brought 
A«  Au  out-patient  to  the  London  Hospital,  and  his  urine  measured 
A^w^Txling  to  instructions,  he  was  found  to  be  passing  four  pints  daily. 
He  \vntinued  as  an  out-patient  for  quite  two  years  without  much  impres- 
sion Wing  made  on  the  urinary  secretion ;  and  during  the  last  two 
months  of  his  attendance  he  showed  signs  of  mental  deterioration.  In 
tho  CAso  of  a  lighterman  who  fell  into  the  river  on  a  cold  winter  day, 
whou  hcjitotl  with  rowing  on  his  barge,  the  disease  set  in  quite  acutely, 
Aiid  after  two  years  no  definite  improvement  was  made.  In  a  case  of 
|v\^longiHl  exposure  to  cold  weather,  the  patient  was  an  elderly  farmer, 
ageil  sixty-nine,  who  had  never  had  an  illness  in  his  life,  except  that  he 
h{ul  always  l>een  a  "leaky  subject";  his  urine  enormously  and  con- 
tinuously increased  in  amount  with  the  setting  in  of  the  prolonged  frost 
during  Fobniary  1895.  According  to  his  statement  he  was  passing  from 
sovon  to  eight  pints  daily  ;  no  improvement  has  yet  been  made  in  his  con- 
dition. Anxiety  and  overwork  have  not,  perhaps,  so  immediate  an  effect, 
but  still  one  sufficiently  well  marked  for  the  patients  themselves  to  refer 
to  it.  In  the  case  of  an  old  lady  aged  sixty-foiu-,  who  had  always  led  a 
life  of  ciise  and  comfort,  profuse  diuresis  followed  attendance  on  a  sick 
sister  and  grief  for  her  death.  In  this  case,  now  in  progress  for  three 
yciirs,  l)eyond  the  insomnia  caused  by  frequent  micturition  at  night,  which 
is  lM>st  relieved  by  cannabis  indica  and  ammonium  bromide,  no  manifest 
disturlwnce  of  he  ilth  has  yet  occurred.  It  is  an  interesting  fjict  that  the 
niK^turnal  excretion  is  in  excess  of  the  diurnal ;  on  an  average  the  pro- 
portion is  Jis  three  to  two  pints. 

When  the  disease  begins  insidiously,  and  nnis  a  chronic  course,  the 
factors  concerned  are  those  which  gradually  undermine  innervation,  and 
esiH^cially  the  inhibiting  function  of  the  renal  vjiso-motor  system.  Such 
fjictors  .ire  chiefly  the  acquired  syphilis  of  adults,  the  inherited  disease 
in  children,  chronic  alcoholism,  general  self-indulgence,  and  such  con- 
stitutional diseases  as  struma,  gout,  and  rheumatism.  Such  patients 
seem  to  drift  imperceptibly  into  the  "leaky"  state,  and  rarely  come 
under  observation  till  a  very  profuse  discharge  is  established.  Among 
middle-aged  adults  of  this  class  there  is  generally  a  history  of  ante- 
cedent gen i to-urinary  trouble,  such  as  nocturnal  incontinence  of  uiine 
in  chil(lho(jd  and  of  spermatorrhoea  at  .and  after  the  age  of  puberty ;  as 
the  quantity  of  water  discharged  incrciises,  there  is  a  gradual  decline 
of  virile  power  till  it  is  quite  lost.  Should  the  disease  run  a  chronic 
course  no  troublesome  intercurrent  symptoms,  such  as  boils,  carbuncles, 
or  cataract,  arise  as  in  diabetes  mellitus  ;  nor  miless  the  patient  be 
distinctly  tul)ercular  do  pulmonary  troubles  set  in  early.  When  they 
do  it  is  generally  towards  the  end  of  the  case,  and  are  then  chiefly  of  a 
chronic  nature — a  kind  of  dry,  slowly-advancing  pneimionia  beginning 
at  the  apex,  and  gradually  spreading  to  the  other  lobes  of  the  lungs. 
More  usually  the  end  comes  with  symptoms  sho\nng  the  consequences 
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of  the  protracted  dehydration  on  the  ner\'0U9  system,  such  as  tremor, 
giddiricss,  and  minor  epileptifurni  tnaTiifesUtions.  In  protracted 
of  hydruriii  thu  final  stage  is  often  jKiinfuily  prolonge;!,  unless  cut 
short  by  an  attack  of  congestive  pneiimoiiia,  of  iincontrolkthlc  (lianhdua, 
or  of  coma  preceded  hy  curivubiotiis.  Owing  to  the  extreme  muscular 
weakness  the  patient  is  unable  to  leave  his  hedj  and  lies  coiled  up  in  it, 
for  the  moat  jwirt  in  an  apjitlietic  stiitc.  The  skin  hoconies  witherei 
and  covered  with  hrawny  scales,  the  ton^ie  is  red  and  glazed,  and  the 

,th  horribly  fo'tid.  The  ravenous  ajipetite  by  this  time  has  given 
way  to  an  extreme  disgust  for  food,  and  even  the  jKilydipsia  is  much 
diminished.  The  abdomen  is  distended  by  flatideuce ;  the  bowels  are 
constipated  and  the  motions  scybalous  ;  this  condition,  however,  not 
infrequently  alternates  with  severe  attacks  of  di.irrhteii.  The  emaciated 
piitient  succumbs  to  one  or  other  of  the  affections  above  nameti,  and 
dies  in  the  last  stage  of  laarasrans.  Finally,  as  I*r:  Saundliy  has  re- 
pe^iteflly  urged,  death  may  bo  due  to  the  gradual  destruction  of  the 
kidney  described  in  the  section  on  tlie  pathology  of  this  disease.  This 
secondary  wasting  of  the  kidneys  in  not  a  few  cases  leads  to  death  by 
iiriumia.  Diabetes  insipidus  then  may  run  a  long  course  with  little 
danger  to  life,  or  even  none  ;  on  the  other  hand,  we  see  that  it  is  attended 
by  grave  dangers  in  more  than  one  direction. 

All  cases  of  diabetes  insipidus,  howex  er,  tin  not  end  thus  fatally ; 
for  though  the  drain  of  water  may  be  excessive  for  many  years,  the 
general  health  may  continue  good  and  the  digestive  functions  l>e  per- 
formed with  regularity.  In  stich  cases  *'  hydruria/^  as  Trousseau  has 
remarked,  constitutes  an  infirmity  rather  than  a  disease.  The  puient 
alrewiy  referred  to,  who  first  sought  medical  a^lvice  for  this  complaint 
when  sixty-nine  years  of  age,  was  evidently  one  of  this  class ;  for 
lie  stated  that  for  as  long  a  time  as  he  could  rcmem^M^r  ho  had  been 
troubled  by  the  tendency  to  jiass  more  urine  than  was  natural,  and  h«ul 
always  been  more  or  less  thirsty.  It  w^as  not  until  he  was  chilled 
during  the  intense  frost  in  February  of  1895  that  this  mild  foim  of 
hydruria  assiuncd  a  more  aggressive  attitude.  Otherwise  be  appeared  a 
robust  man,  likely  to  reach  his  eightieth  year.  Again,  in  established 
Ciises,  acute  exaccrkitiona  may  arise  and  threaten  life,  and  yet  subside, 
leaving  the  patient  in  the  sitme  stiite  as  before*  The  imtient  in  the 
Seamen  a  Hospital  in  187C,  already  referred  to,  was  in  an  extremely 
feeble  and  emaciated  condition,  and  |jassing  large  ifuantities  of  tu'ine. 
There  w^as  no  history  of  syphilis  or  injury  to  the  head,  nor  was  there  any 
sugar  in  the  urine.  He  lay  in  bed  for  several  days  in  a  stupid,  sc*^n- 
comatose  state,  yet  after  a  time  he  gradually  brightened  and  improved  in 
his  general  condition.  The  diuresis,  however,  was  still  excessive  during 
his  stay  in  hospital,  and  so  continued  after  his  discharge.  From  his  enjaci- 
ated  condition,  and  with  nothing  else  to  account  for  the  comatose  condi- 
tion when  adnn'tted,  it  must  reasonably  bcs  sup[Kised  that  he  was  hydruric 
some  time  before  he  came  under  observation  at  the  hospital.  The  disease 
may  al&o  set  in  acutely,  and  with  great  severity,  and  yet  speedily  subside 
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under  careful  tending  and  rest  ;  this  was  the  case  with  a  Siiilnr  ailmittad 
into  the  Scamen^s  Hospital^  one  of  four,  who  hud  l>eon  exposed  in  an  open 
\)Qiit  for  aeveral  days  at  sea,  suffering  great  piivatiMUS  and  ananetj.  This 
man,  when  admitted,  wat>  p^issing  considenihle  rpuintities  of  aqueous  urine, 
which  gi-adually  diminished  with  rest  in  hed  and  fidl  diet,  without  anj 
special  medical  treatment :  he  was  discharged  perfeetlj  recovered 
Kemissions  of  the  disunler  even  in  well-estabh'shLHl  cascis  are  not  infrc- 
ijuent.  A  gentleman,  now  for  sonic  years  under  my  care,  tells  me  his 
tronlilo  is  less  urgent  during  the  winter  months,  when  he  gets  a  cou|>le  of 
days'  hunting  a  week,  than  it  is  during  the  summer.  The  diuresis  during 
the  latter  season  averages  quite  seven  pints  daily  ;  during  the  wint«r,  eft 
the  other  hand,  it  often  does  not  rise  al>ove  three  pints  for  days  together- 
That  the  otteL-t  is  due  to  the  exercise — prohably  to  the  sweating — and 
not  to  the  season  is  shown  hy  the  fact  that  the  diureaia  increases  when* 
ever  hiniting  is  interrupted  l>y  a  long  frost. 

In  the  prognosis  of  any  individual  ca^se  the  facts  already  menlioned 
must  be  borne  m  mind.  In  mild  forms  of  tlie  maLidy,  that  arc  an  incon- 
venience  rather  than  a  disease,  an  abatement  may  be  looked  for  tuwler 
proper  management;  always  rememliering  that  such  cases  imiy  Ym^jme 
aggravated,  e.s[x?cially  if  we  ha\'e  reason  to  suspect  any  latent  tnberculur 
or  sy|>luliric  t<aint.  Cases  that  set  in  acutely  from  s<mic  direct  shcxk  u> 
the  nerviHis  system  are  often  the  most  hofiefnl ;  while  those,  on  the  other 
hand,  that  begin  insidif^usly  and  progress  gradually,  are  the  least  amen 
able  to  treatment*  When,  however,  the  pitient  has  once  entcreiJ  the 
downward  sbige — marked  by  anorexia,  profound  emaciation,  and  greal 
muscidar  debih'ty — the  end  is  generally  approaching  ;  and,  althotigh  there 
may  be  s(uue  lingering,  when  that  stage  is  reached  the  victim  nirely  mx 
vivos  six  months.  In  children,  especially  in  those  of  tnbercidar  fKirenti, 
the  disejise  never  runs  a  protracted  course ;  from  beginning  to  end  the 
perifxl  rarely  extends  to  two  years,  antl  is  usually  not  more  than  a  (cv 
months. 

Pathology. — The  pathology  of  diabetes  insipidus  is  a  want  of  inhibi- 
tory control  of  the  vaso-motor  renal  nerves.  Tliere  are  no  eharaeieristic 
changes  in  the  kidney.  In  cases  of  a  long  course  changes  in  the  reiiiil 
texttire  are  sometimes  seen,  l»ut  only  such  as  are  common  t<>  otlur 
diseases,  and  have  had  nothing  to  do  with  the  urinary  su[)erflux.  I»f. 
Saundliy,  however,  thinks  that  a  survey  of  reeorfled  C4iscs  le^ida  to  the 
opiruon  that  prolonged  distension  of  the  urinary  [lassagea  by  enomjoTW 
quantities  of  urine  duiing  a  nnrnljcr  of  ye^rs  le4ids  to  a  disea^scd  stAtu 
of  lliese  pirts  wliich  camiot  be  regarded  as  a  mere  coincidence^  It  is  J 
interesting  to  trace  the  course  of  the  nerves  funning  tlie  renal  plexus,  iiii  V 
irriUition  from  eccentnc  or  distant  sources  may  play  a  part  in  itjhibitini; 
the  renal  nerves.  Thus,  the  nerves  forming  the  renal  plexus  are  derived 
chiefly  from  the  «olar  plexus  ;  as  the  right  vagus  and  groat  and  leaser 
splanchnics  join  the  solar  plexus,  it  is  probable  that  branches  of  th^^i' 
nerves  enter  the  kidney  by  way  of  the  renal  plexus.  The  splanchnic 
also  send  bmnches  direct  Uy  the  renal  plexus  ;  arjd  the  left  vagus  send* 
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\  to  the  loft  kidney.     They  contain  meclnllatfil  iind  non-mcrlul- 

latt*rl  fi)>res ;  and   Krause  has  traced  the  latter  as  far  as  the  apices  of 

the  papillae.     Their  mode  of  termination  is  tuiknown.     Physiu logically 

vaso-€onstrictor,  vaso-dilator,  and  sensory  fibres  have  hoen  ascertained, 

|The  connection  through  the  vagus  brings  us  into  range  with  the  medulla 

blongata,  and  \^ith  many  organs  susceptihle  of  tulajrcular  or  sj'philitic 
ths,  or  of  sndden  shock,  such  as  chill    The  sokr  plexus  may  propagate 

lie  eftcct  ftf  niKloniinal  new  gi-owths  or  anenrysms.     In  long-standing 
the  kidneys  are  mostly  enlarged,   especially  ahont  the  cortex,  to 

rhich  may  he  atlded  slight  granulation  of  the  surface  if  albnmin  were 
present  in  tlie  later  stages.     Another  common  occniTence  is  dilatation  of 

"be  pelvis^  often  so  far  as  to  resemble  a  cyst.     Thus  it  Ims  been  suggested 

iiat  there  may  bo  two  forms  of  diabetes  insipidus :  one  characterised  hy 
normal  or  perhaps  sHi^ht  excess  of  urea,  the  other  by  a  subnormal 
'  excretion  of  urea.  The  post-mortem  evidence,  however,  is  not  yet  suffi- 
ciently conclusive  to  decide  this  point.  The  fact  of  the  diminution  of 
urea  may  be  due  merely  to  the  aiiorexia  that  accompanies  the  latter  stages 
of  the  disease,  whilst  at  the  early  pentul  with  a  vomcious  appetite  the 
urea  is  naturally  increasetl.  After  a  prolonged  period  of  diuresis,  it  is 
easy  to  anticipate  sacculation  of  the  pelvis,  which  is  a  reservoir  for  the 
superlluity ;  since  the  patients,  weaned  by  the  frequent  efforts  at 
micturition,  natm-ally  try  to  retain  their  loine  as  long  as  possible.  The 
cause  of  the  great  fall  in  the  amount  of  urine,  often  to  normal,  on  the 
accession  of  pyrexia  is  unexplained,  utdess  it  be  by  the  immense  consump- 
tion of  water  that  occurs  in  aLiite  febrile  states.  The  same  effect  is  oIk 
served  in  diabetes  melh'tas;  and  I  have  noticed  it  in  ascites,  in  wdiieh  after 
the  patient  had  been  tapped  twice  the  belly  spontaneously  emptied  itself 
after  a  pyrexia  (broncho-pneumonia)  lasting  three  weeks.  Since  these  lines 
have  been  in  print  I  have  heard  of  the  termination  of  a  ca.se  of  diabetes  in- 
sifiidus,  which  1  think  of  sufficient  interest  t<*  insert.  A  somewhat  pinched- 
looking  young  lady,  aged  twenty-seven,  Ijut  looking  only  aliout  nineteen,  was 
brought  to  me  two  years  ago  suffering  from  thirst  and  wcasionally  voracious 
uppetit-e.  Her  urine  contained  no  sugar,  btit  she  was  evidently  parsing  much 
more  urine  than  the  normal.  I  ordered  valerian,  bromide,  and  arsi^iic. 
As  she  suffered  from  occijjital  headaches  the  optic  discs  were  examined, 
but  nothing  wrong  was  fonufl  I  did  not  see  her  again  till  (.Vtober 
1895,  when  her  condition  was  much  the  &ame,  her  e.vpression  perhaps  a 
little  more  pinched.  She  also  complained  of  obstinate  constipation,  for 
which  cascara  was  ordered.  In  January  of  1896  her  maid  lieanl  her 
groaning  in  the  closet ;  her  mother  went  to  her,  and  found  her  exclaim- 
ing, **  Oil  ray  neck,  it  is  bursting;  I  am  going  l>lind,  Mind  T'  A  small 
and  latent  aneurysm  had  burst  at  the  base  of  brain. 

Treatment.  ^- A  great  variety  of  dnigs  has  been  recommended  for 
this  disorder,  each  being  in  turn  regarded  as  more  efficacious  than  the 
others.  Among  the  first  to  be  mentioned  is  valerian,  which  owes  its 
reputation  to  the  strong  advocacy  of  Trousseau,  who  used  it  in  heroic 
doses;  in  one  case  the  quantity  of  10  grnis.  in  the  twenty-four  hours 
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waa  prngreBsively  increased  np  to  30  grms.  In  large  dosesi,  but  fa 
than  these,  valerian  soon  disorder's  the  stomachy  and  creates  such  aausea 
that  it  cannot  long  l>e  eftectively  administered.  When  doses  of  half 
an  ounce  to  an  ounee  of  tincture  of  valerian  are  given  four  times  a  day 
in  a  wine-gLifts  of  watcr^  with  some  compound  spirits  of  ammonia  and 
chloric  ether  to  disguise  the  nauseating  t^aste,  a  very  encouraging  result 
often  follows.  But  the  effect  is  soon  lost,  and  any  attempt  to  increaie 
the  dose  fails  on  account  of  the  nausea.  Attempts  to  give  the  drug  in 
the  form  of  extract  enclosed  in  capsules  have  the  same  disa*i vantage. 

Assafoeiida  has  heen  used  as  an  adjuvant,  but  it  ha«  no  apparent 
influence  on  the  diuresis,  and  only  adds  to  the  nauseating  effect.  On  the 
other  hand,  I  have  found  that  from  5  to  10  drofja  of  tincture  of  cannabis 
iridiea  seem  to  counteract  nause^iting  eflects,  and  to  have  a  quieting 
effect  on  the  patient.  In  a  case  where  the  sleep  was  mueh  disturfjed  hj 
the  freipient  rising  to  micturate,  the  diuresis  was  diminished,  and  the 
insomnia  consot|iR*ntly  relieved,  by  a  draught  consisting  of  6  drachma 
of  tincture  of  valerian,  10  drops  of  tincture  of  cannabis  indica,  and  30 
gniins  i>f  bromide  of  ammonium,  with  sal  volatile  and  chloric  ether  in  a 
'tt^nc-glash  of  water  on  going  to  bed  ;  half  this  quantity  was  also  taki?ii 
twice  during  the  day-time.  For  some  time  this  mixture  diminished  the 
diuresis  by  almost  one-half.  As  soon  as  the  drug  loses  its  influence,  or 
the  patient  becomes  intolerant  of  itj  it  should  be  stopped  at  once,  and 
resumed  again  after  an  interval. 

Ergot  is  am)tlier  drug  that  has  a  good  repute,  and  deservedly  so ;  I 
have  found  that  it  effects  a  reduction  in  the  amount  of  urine  when  other 
dmgs  have  failed.  Yet  here  again  its  power  is  hmited ;  for  if  long  cen- 
tinned  or  given  in  large  doses,  symptoms  of  ergotism  appear,  and  its 
administration  has  to  be  stopped.  Thus  a  farm  la<:l,  who  attended  for  a 
oonsidenil»le  time  as  an  out-patient  at  the  London  Hospital^  was  at  first 
placed  on  10-drop  doses  of  liquid  extract  of  ergot  thrice  daily  in  an  iron 
mixture.  The  average  quantity  of  urine  at  that  time  was  seven  pints, 
which  steadily  fell  to  a  little  over  three  pints.  The  drug  was  admin- 
istered for  many  months,  and  the  patient  gained  in  weight  and  improved 
in  general  health,  but  evcTittially  signs  of  ergotism  appeared, 

Nitro-glycerino  has  also  been  employed  with  gfjod  reaults.  In  one 
case,  a  male,  aged  forty,  admitted  as  in-patient  to  the  London  Hospital, 
piissing  a  large  qtiantity  of  urine,  and  at  first  treated  with  valerian  and 
other  remedies  without  much  benefit,  was  placed  on  nitro-glycerine  j  at 
that  time  he  was  passing  1 2  pint«  of  imne  daily ;  after  four  days  the 
urine  was  reduced  to  2  J  pints,  and  the  patient  was  discharged  with  the 
report  **  improved./* 

These  are  the  chief  remedies  that  have  been  tried  and  recogniBed  M 
useful ;  some  may  be  more  effectual  in  one  form  of  the  disorder,  others 
in  another.  But  no  such  distinctions  can  be  made  till  the  history  of  a 
considerable  nimiber  of  cases  C€»me9  under  review,  We  do  not  need  80 
much  an  enumeration  of  indiscriminate  instances  in  which  one  drug  ii 
useful,  as  the  actual  condition  of  the  indi^Hdual,  especially  as  regaidi 
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bis  family  and  persomil  history,  and  a  notification  of  the  reasons  for  the 
eiDploytnent  of  a  ceilain  dnig,  and  the  probable  causes  of  its  success  or 
failure* 

Among  other  drags  that  have  been  employed  may  be  mentioned 
opium  and  its  preparations,  strychnine^  quinine,  belladonna,  nitrate  of 
silver,  snits  of  zinc,  iron,  and  arsenic.  These  are  rather  useful  adjuvants 
than  primary  remedies.  Opium  and  its  pret>iirations,  unlike  their  action 
in  diabetes  meDitus,  have  but  shght  effect  in  the  insipid  form  of  tho 
disease.  This  we  can  readily  understand,  since  opium  in  tho  former 
instance  checks  diuresis  liy  chuckitig  the  fcjrmation  of  sugar  in  the  system, 
and  by  diminishing  the  amount  of  this  diuretic  litdy  passing  through  the 
kidneys ;  thus  the  beneficial  effect  of  opium  in  reducing  the  diuresis 
m  the  saccharine  dise^ise  is  nearly  always  proportional  to  the  diminished 
t[iuintity  of  sugar  excreted.  In  diabetes  insipidus  no  such  reduction  in 
the  superQux  is  observed,  though  some  diminution  does  to  a  ceitain 
extent  occur,  which  is  no  doubt  duo  rather  to  a  check  in  the  meta- 
morphosis of  tissue  and  in  dehydration  than  to  direct  action  on  the  renal 
circulation.  Whilst  making  this  statement,  it  is  only  fair  to  record  the 
case  of  an  in-jJiitient  of  the  London  Hospit^d,  a  woman  aged  thirty- 
eight,  with  a  tubercular  family  history,  who,  w^hile  passing  fifteen  pinta 
of  urine  daily,  w^as  placed  on  codeia  ;  the  amount  of  urine  fell  quickly  to 
two  pinta,  hut  as  she  died  in  hospit^d  it  is  |>ossil>le  that  the  disease  was 
near  ita  temu'nation  :  no  autopsy  seems  to  have  been  made^  or  some 
explaoation  of  this  unusual  and  energetic  action  of  C4>deia  might  have 
appeared.  The  prejmnitiona  of  opium  are  very  useful  in  advanced  cases 
to  relieve  tho  insomnia,  restlessness,  and  Bubjcctivo  ner^T^us  symptoms,  and 
to  check  the  advance  of  pulmonary  symptoms.  Qiunine  and  strychnine  are 
iifleful  tonics — the  latter  beingesj^ecially  useful  when  there  is  much  muscular 
weakne4?s  and  convulsive  twitching.  Iron  is  always  useful  as  an  ailjuvant, 
and  combine^l  with  ergotj  much  increases  the  efficiency  of  the  latter  drug. 
The  more  soluble  preparations  are  the  most  suitable  and  best  tolerated. 
In  the  latter  stages  of  this  disease  it  is  called  for  to  check  the  profound 
raamsmus  and  ancemia ;  especially  w  hen  these  are  attended  with  extreme 
muscular  debility  and  jmssive  a?dema.  The  salts  of  silver  and  zinc  by 
their  action  on  the  central  nervous  system  have  proved  beneficial  when 
convidsions,  twitchings,  or  symptoms  of  an  epileptiform  character  set  in. 
I  have  alre;idy  stated  that  the  valerianate  of  zinc  has  in  some  ca.Be«  a 
decided  power  of  diminishing  diuresis. 

Arsenic  may  always  be  relied  on  to  improve  the  general  condition  in 
all  stages  of  the  disease.  It  relieves  the  excessive  appetite  in  tho  early 
and  the  anorexia  in  the  later  stages :  under  its  action  the  skin  often 
loses  its  withered  appearance,  and  the  bowels  become  less  constipated. 
When  given  in  combination  with  sf>me  of  the  special  ag<*nt8  already 
mentioned  I  have  observed  that  it  greatly  increases  their  power. 

In  syphilitic  or  tuberctilar  subjects  specific  remedies  must  also  be 
employed :  for  the  former,  mercarials  and  iodide  of  potassium,  but  with 
caution  J  for  the  latter,  iodide  of  iron  and  cod-liver  oil    Iii  a  case,  recorded 
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bv  Dr.  Kobertson,  of  diabetes  insipidus  dependent  upon  disease  of  the 
bulb,  the  only  remedial  measure  that  seemed  to  be  of  distinct  use  was 
voltaic  electricity.  The  positive  pole  was  applied  to  the  back  of  the 
head  and  neck  by  a  large  electrode,  and  the  negative,  duly  insulated  to 
within  a  quart<jr  of  an  inch  of  the  point,  was  passed  along  the  floor  of 
the  nostril  till  it  rested  on  the  cervical  spine.  The  strength  of  the 
current  Wivs  gradually  increased  from  a  half  to  five  milliamperes,  and  its 
duration  from  one  to  five  or  six  minutes  each  application.  This  was 
continued  every  second  or  third  day  for  seven  weeks,  when  the  patient 
folt  so  well  that  he  left  the  hospital  to  begin  work  on  December  15, 
18S8.  The  urine,  on  admission  260  oimces  and  upward  per  diem,  gradu- 
ally diminished  in  quantity,  the  amount  ranging  from  78  to  88  ounces  in 
the  twenty-four  hoiurs  during  the  last  fortnight  of  his  residence.  The 
$pooific  gravity  had  risen  to  1010  or  1012.  He  was  three  times  in 
hiv^pital,  and  obtained  the  same  relief  by  this  means  from  the  iiolyuria 
on  each  occasion,  though  the  palsy  due  to  the  central  disease  persisted. 

Symptoms  arising  from  intercurrent  diseases  must  be  treated  on 
ginionil  principles.  The  only  incident  which  calls  for  attention  here  is 
that  of  constipation.  This  is  caused  by  the  dryness  of  the  fadces  from 
the  drainage  of  water  from  the  intestines,  by  the  progressive  weakness 
of  the  muscular  walls,  and  by  the  excessive  amount  of  food  ingested. 
The  accumulation  occurs  in  the  lower  bowel,  and  impaction  of  faeces  is 
apt  to  occur  there  unless  care  be  taken  to  evacuate  its  contents.  Irritant 
i)urgatives,  especially  those  that  affect  the  smaller  intestines,  should  be 
avoide-l,  as  very  slight  irritation  of  the  mucous  membrane  often  causes 
severe  diarrhoea  of  an  aqueous  character.  Purgatives,  when  employed, 
should  be  those  that  act  chiefly  on  the  colon  and  rectum,  such  as  colo- 
cynth  and  aloes  combined  with  strychnine  and  belladonna.  Resort  may 
be  had  to  enemas  of  simple  water  with  a  little  castor  oil  added ;  or,  if 
the  o))struction  be  severe,  a  glycerine  enema  may  be  used.  Flatidence, 
which  is  a  very  troublesome  symptom,  is  not  caused  altogether  by 
fermentative  changes ;  the  gas,  which  consists  chiefly  of  nitrogen,  may 
be  the  remnant  of  swallowed  air,  as  is  the  "  flatus '*  in  the  "passio 
hysterica."  It  often  comes  on  suddenly,  even  after  relief  has  only  just 
previously  been  effected.  A  pill  consisting  of  extract  of  valerian  and 
assafoitida,  with  extract  of  cannalns  indica,  rubbed  with  oil  of  rue  or 
cajuput,  may  give  relief ;  to  this  a  small-  quantity  of  some  opiate  may 
often  be  added  with  advantige.  Massage  over  the  alxlomen  should  be 
employed  daily,  both  for  the  purpose  of  prevention  and  of  relief. 

The  dkU'iic  as  well  as  the  hygienic  treatment,  though  not  so  im- 
portant in  the  insipid  as  in  the  saccharine  form,  still  requires  careful 
attention.  First  as  to  the  quantity  of  fluid  the  patient  should  be  allowed 
to  consume  in  the  twenty -four  hours.  In  view  of  the  almost  insane 
craving  ("liydromania  ")  for  fluid,  and  the  enormous  discharge  of  watery 
urine,  the  question  has  been  con.sidered  whether  the  diuresis  could  be 
controlled  by  placing  limits  on  the  amount  of  fluid  ingested.  The  experi- 
ment has  been  made,  and  in  some  cases  the  reduction  in  the  amount  of 
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fluid  has  been  carried  to  a  cruel  extreme.  No  doubt  restriction  of 
the  amount  of  fluid  is  followed  by  a  diminution  of  the  diuresis*  and  up 
to  a  certain  f)oint  restniint  nmy  be  imposed  ;  but  it  must  be  remembered 
that  at  thi^  point  tbo  tisi^ut'S  are  dntwn  upon,  and  tlR-ir  debytlriitiun  will 
increase.  In  one  case  recorded  by  TrousseaUj  in  which  extreme  restric- 
tion waa  resorted  to,  although  the  amount  of  urine  was  considerdbly 
decreased,  the  patient  found  ^*  his  streiigth  decreasing,  his  sight  failing, 
and  his  body  wasting/'  The  plan  of  procedure  I  generally  adopt,  when 
a  patient  first  comes  under  observation,  is  to  ascertain  the  daily  quantity 
of  fluid  he  is  in  the  habit  of  taking  and  the  daily  diun  sis.  If  these  be 
nearly  balanced  I  reduce  the  amount  of  fluid  by  two  \m\ts  daily  ;  if  this 
be  followed  by  a  corresponding  fall  in  the  amount  of  urine  passed,  I  make 
successive  reductions  of  about  one  pint  every  third  day  in  the  amount  of 
fluid  taken-  When  no  further  reduction  in  the  diuresis  is  eff'ected,  no 
further  reduction  in  the  amount  of  fluid  ingested  should  be  persisted  in ; 
otherwise  the  deficiency  will  be  mnde  up  by  an  exhausting  drain  on  the 
tissues.  Thirst  is  greatly  alleviated  by  allowing  the  patient  to  suck  ice 
and  by  the  use  of  acidulated  d links  to  which  a  little  gum-arabic  or 
glycerine  is  added.  When  the  apperito  fails  it  is  a  good  rule  to  add 
some  nutriment  to  the  drink  ;  thus  milk  and  water,  cocoa  and  milk, 
and  light  mutton  bmth  may  be  taken.  A  t:d»lespoonful  of  raw  oatmeal 
stirred  in  a  quart  of  water,  and  fiavonred  with  a  little  lemon  jruce  and 
grated  lemon  peel,  forms  a  grateful  drink.  Tea  and  coffee  increase  the 
diuresis  and  should  be  avoided  j  the  same  objection  applies  to  eflervescing 
drinks. 

With  regard  to  the  food  there  is  not  the  objection  to  the  use  of  carbo- 
hydrates which  exists  in  saccharine  diabetes^  and  they  may  be  freely 
used ;  so  may  the  hydrocarbons.  With  respect  to  proteid  food,  bo  long 
as  the  jmticnt  can  digest  and  assimilate  it,  it  may  be  given  ;  but  when 
anorexia  occurs,  and  the  process  of  metabolism  is  more  or  less  arrested, 
then  there  is  danger  of  overloading  the  bowels  with  undigested  protcid 
material,  of  the  absorption  of  toxic  bodies,  and  of  the  f*jrmatinn  in  the 
tissues  of  toxins  resulting  fmm  incomplete  metal)olism.  Then  the 
amount  of  proteid  food  shoidd  bo  limited,  and  given  in  as  soluble  and 
assimilable  a  form  as  possible.  To  aid  reduction,  the  foo<l  should  be 
minced ;  and  some  preparation  of  pepsin  may  advantageously  be  given 
with  it.  It  is  sjife  to  place  such  a  restraint  on  the  voracious  appetite  as 
is  not  immediately  followed  by  loss  of  w^eight  or  decline  in  strength  j 
otherwise,  if  the  patient  enjoy  his  food  and  digest  it  well,  no  great 
severity  need  be  exercised.  By  interposing  small  meida  between  the 
chief  ones  of  the  day  murh  of  the  craving  may  be  allayed  ;  thus  a 
plate  of  porridge,  a  basin  of  soup,  or  a  poached  egg  is  often  sufficient  to 
stay  the  stomach  till  the  hour  for  the  regular  meal  arrives.  The  amount 
of  salt  takrn  w4th  food  should  be  extremely  small  en  account  of  its 
diuretic  action ;  and  of  course  all  salted  meats  must  be  forbidden,  unless 
bacon  be  permitteil,  and  it  so,  none  of  the  lean  should  be  eaten,  and 
care  should  be  taken  to  select  the  fat  parts  (the  back)  from  very  mild* 


cured  flitches.  It  lia^  l>ecn  noted  that  some  patients  vv^ith  this  dtse&se 
nru  very  tolerant  of  alcohol ;  others,  on  the  other  hand,  ure  extremely 
susceptible  to  it.  Except  in  moderate  quantities  alcohol  certainly  iu- 
creases  diuresis,  and  it  shoidd  therefore  be  taken  as  a  dietetic  only,  and 
then  not  in  the  form  of  spirits  ;  a  glass  of  hitter  beer  or  snme  claret  and 
water  is  quite  sulHcicnt.  As  the  |mtient  becomes  weaker  a  glass  of 
port  wine  twice  a  day  may  be  added  to  this. 

Shonid  sugAV  up|X!ar  during  the  progress  of  the  disonler,  the  dietetic 
treatment  will  be  based  on  the  principles  laid  down  for  diabetes  mellitus. 

The  Itt/fpj'U'c  treatment  is  of  great  importance.  Owing  to  the  general 
relaxation  of  the  nervous  systeni»  the  patient  should  select  a  bracing 
place  of  residence,  near  the  sea  if  possible  ;  if  away  from  the  8ea»  at  a 
place  of  some  elevation  and  with  a  dry  subsoil  As  the  body  tennpeniture 
is  usually  below  the  nonuid  he  sliould  ch>the  warmly,  wearing  woollen 
both  winter  and  summer;  and  ho  must  avoid  any  sudden  change  of  tem* 
jjcrature.  Ex«Meiric  should  be  regular,  but  of  a  quiet  character,  and  above 
all  fatigue  shoid  1  be  avoided.  Walking,  the  gentle  use  of  the  bicycle, 
riding  on  horsel)a  k,  and  golf  are  the  best  forms  of  it.  Rowings  football, 
or  any  exercise  rerjiiiring  sudden  and  violent  movements,  should  be  inter- 
dicted In  the  later  stages,  when  the  pitients,  from  muscular  weakness, 
become  unable  to  leave  the  house,  eftbr's  must  be  made  to  prevent 
their  becoming  lied-ridden.  They  should  be  made  to  rise  daily,  and 
encouraged  to  change  their  rooms,  which,  however,  should  he  on  the  same 
floor.  ^lassiige  to  the  limbs  should  be  employed  daily,  hut  care  must  be 
tiken  not  to  overdo  it  Care,  too,  must  be  taken  of  the  skin,  which 
from  want  of  nutrition  falls  into  a  withered  and  atroi>h]ed  stale,  and 
becomes  extremely  sensitive  and  punful  to  the  touch,  so  much  so  that 
the  patient  cannot  bear  the  ueight  of  the  bedclothes;  this  intolerance 
adds  to  the  insomnia  and  restlessness.  The  patient  shoidd  be  sponged 
daily  with  soap  (rarboHc)  and  water,  and  dried  by  the  gentle  friction  of  a 
soft  Turkish  towel. 


B.  PoLYURTA. — Definition, — Under  the  name  polyuria  thme  forms 
of  urinary  drain  may  be  noticed:  that  of  urea — "azoturia";  of  the 
earthy  phosphates — ^' phosphatnria,"  or,  aa  Tessier  and  others  name  it, 
**  [ihosphatic  diabetes";  and  *' barnria,''  in  which  mmrly  all  the  solids  of 
the  urine  seem  to  be  increa.^cd  toLzether.  To  this  form  of  urinary  waste 
some  continental  writers  have  applied  the  name  **demineraliaation." 

I.  Azoturia. — This  name  was  appHed  originally  by  Front  t& 
condition  of  urine  characterised  !>y  the  presence  of  urea  in  exc 
though  Prout  did  not  distinguish  between  the  increase  of  the  urea  and^ 

the    other   solids.     He    p'tirtted    nut,   however,   that   it   often   prece    

<liabetes  mellitu*,  Imt  obtained  little  clue  otherwise  to  its  natiu*e  or 
pathology*  lnde( d,  liftle  advance  has  been  made  in  this  srd^jcct  since  hia 
timc»  The  affection  is  compamtively  rare,  and  the  cases  are  so  chronic 
that  they  dnft  out  of  observation*  No  advance  can  be  made  until  wo 
distinguish  between  the  single  increase  of  urea,  the  increase  of  urea  and 


phosphates  togetheri  and  the  total  increase  of  all  the  urinary  solids.  I 
have  met  with  many  more  instances  of  the  so-called  **  phoaphatic  diabetes  " 
than  of  pure  azotiiria. 

Azoturia,  strictly  defined,  consists  in  an  increase  of  the  elimination  of 
urea  out  of  all  proportion  to  the  other  solids.  As  nreji  is  a  diuretic  there 
18  often  in  this  stiite  an  increase  in  the  amount  of  water ;  this  increase 
miist  often  mask  tbe  disorder,  if  the  s|>ecific  gra\nty  be  alone  relied 
ni>on,  and  no  precise  determination  of  the  urea  made.  Thus,  in  a  case 
liitely  before  me,  the  daily  urinary  secretion  amounted  to  just  on  1800  c.c, 
or  rather  more  than  one-third  of  the  nornv.il,  and  the  speciiic  gravity  to 
l'023i  the  urea,  however,  was  increased  to  58  grammes,  an  increase  of 
rather  more  than  two  thirds  calculated  upon  the  man  s  age  and  weight 
His  diet  had  aUo  to  lie  taken  into  the  calculation,  but  this  condition  will 
1)6  referred  to  presently.  The  other  urinary  solids  were  in  about  normal 
qiuintity,  except  the  earthy  phosphates,  which  were  slightly  increased. 

The  disorder  generally  begins  insidiously,  with  a  feeling  of  languor ; 
there  is  also  an  indescribable  weariness,  especitdly  in  loins  and  thighs. 
The  tongue  is  usually  pasty  and  foul,  and  the  edges  of  it  red  and 
irritable.  The  stomach  is  evidently  disordered,  and  intense  cravings  for 
ftuxi  idternato  with  complete  anorexia.  If  about  this  time  the  i>atient 
consults  his  medical  adviser,  and  if  his  symptoms  be  properly  inter- 
preted, a  little  judicious  management  ivill  probably  prevent  further 
mrst^hief ;  and  though  the  patient  may  still  feel  languid  and  tir«d,  a  visit 
to  Carlsbad  or  HoniTmrg,  or  Ijetter  still,  to  some  quiet  grouse-sbooting 
or  deer-stalking  resort  in  the  Highlands  of  Scotland,  will  most  likely  put 
him  ngbt.  If  the  opportunity  be  lost  the  disease  will  progress »  the 
gastric  disturbance  will  increase,  and  the  tendency  to  anorexia  and  to  thirst 
will  become  more  pronounced.  To  the  weariness  in  the  loins  succeeda 
actual  pain,  usually  on  both  sides,  though  occasionally  on  one  only  ;  thua 
renal  disease  may  be  8UH|M3cted,  as  I  shall  point  out  further  on.  Boils 
often  appeiir ;  not  the  large  boils  of  diabetes  mellitus,  but  small  ones  the 
size  of  a  hemp  seed,  with  inflamed  bases  and  yellow  heads ;  these  slowly 
develop,  and  fref|uently  recrudesce.  The  skin  becomes  harsh,  dry,  and 
wrinkled  from  loss  of  adipose  tissue,  and  the  body -weight  slowly  but 
regidarly  declines.  It  is  at  this  period  that  suspicion  of  diabetes  mellitus 
arises,  a  more  thorough  examination  of  the  urine  is  made,  and  the  excess 
of  urea  and  the  absence  of  sugar  are  detected.  Even  in  these  extreme 
cases  the  patient  may  yet  recover  j  otherwise  the  case  may  pass  on,  as  Prout 
remarks,  into  diabetes  mellitus,  or  the  patient  may  perhaps  die  suddenly. 
An  instance  of  that  kind  is  vividly  impressed  on  my  mind,  though  it 
occurred  nearly  thirty  years  ago.  An  artisan  in  the  Great  Northern 
Works  at  Doncaster,  who  was  regarded  as  a  malingerer — as  he  freqtiently 
threw  up  a  day^s  work  and  drew  sick  pay  apparently  on  no  substantial 
ground s^ — ^was  at  length  discharged  from  the  works,  and  his  clubs  were 
determined,  if  possible,  to  get  rid  of  him  likewise.  He  was  brought  to 
me,  and  I  could  discover  nothing  but  a  specific  gravity  of  urine  amount- 
ing regularly  to  r027-32,  and  crystals  of  urea  which  formed  in  it  on  the 
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addition  of  nitric  aeid  :  on  reflection  I  thought  it  might  be  a  case  of 
azoturitL  I  therefore  advised  the  offiiiials  to  act  cautiously  in  tho  matter. 
Ultimately  one  of  the  members  took  him  up  to  London,  and  on  my 
refommendation  had  him  cxaraincd  by  three  of  the  then  leading  iirinary 
pathologists.  Nothing  except  excess  of  urea  could  he  detected,  which 
showed,  bowevLT,  that  he  was  pia&ing  nearly  three  times  the  notnual 
amount  of  that  substance.  One  of  the  physicians  consulted  took  a  grave 
view  of  the  case  ;  the  other  two  took  it  rather  lightly  as  a  matter  of  diet 
and  a  change  to  the  seaside.  Acting  on  this  advice,  he  was  sent  by  bis 
clubs  to  a  small  fi'^Ling-  village  nenr  Hull  A  few  weeks  after,  without 
any  manifest  increase  in  his  malaise,  he  went  out  for  a  «troll  along  the 
beach,  came  home,  went  up  to  bed,  and  when  his  wife  went  to  call  him 
for  tea  she  found  him  dead.  Oa  section  no  morbid  changes  could  be 
found  in  the  body. 

This  disorder  particularly  affects  male  adults  between  the  ages  of  forty 
and  fifty-five.  I  have  only  once  noticed  it  in  a  woman  ;  that  was  at  the 
"change/'  and  it  passed  off  as  that  epoch  closed.  Other  wntera  on  the 
subject  mention  the  frequency  of  the  malady  among  men.  Of  the 
pathology  <i  the  disorder  we  have  no  clear  indication.  It  appears  to  be 
due  to  increased  metamorphosis  rather  of  tissue  than  of  proteid  food. 
Although  restriction  of  the  latter  has  a  certain  effect  in  reducing  the 
araonnt  fyf  urea  the  result  is  never  considerable ;  and  a  purely  carbo- 
hydrate diet  has  very  little  influence  in  restraining  the  amount  of  urea* 
The  best  diet  is  a  moderate  mixed  one,  all  stimulating  substances  being 
excluded. 

The  mtises  of  azoturia  are  obscure  ;  all  my  male  cases  were,  with  one 
exception,  well  to-do  men  leading  sedentary,  busy,  anxions  lives,  who  for 
the  most  part  lived  neither  wisely  nor  well.  The  other  patient,  the 
artisan  I  have  mentioned,  was  evidently  a  man  of  constitutionally  weak 
nerviiu>i  organisation,  and  his  trade  was  too  heavy  for  him.  The  pro- 
gnosis is  favourable,  especially  in  the  early  stages  ;  even  in  advanced  cases 
recovery  will  generally  take  place  in  two  or  three  years  unless  diabetes 
or  pulmonary  complications  ensue. 

The  ireaimnnt  is  to  be  directed  to  soothing  the  nervous  system. 
The  patient  must  rise  late  and  go  to  lied  e*u*Iy.  The  hours  of  work,  if 
work  be  absolutely  necessary,  must  be  strictly  limited  ;  but  if  the  patient 
can  afford  it  and  has  strength  enough  for  it^  a  cruise  roujid  the  world  is 
the  best  restorative.  As  an  intermediate  step  a  residence  at  Margate  or  a 
trip  to  the  Highlands  is  to  l>e  advised.  Of  medicines  1  rely  chiefly  on  ]*re- 
parations  of  opium  and  henbane  ;  the  latter  seems  to  me  to  have  a  specially 
soothing  effect.  /  usually  prescribe  a  pill  conUiining  \  gr.  moq>hia  with 
2  to  3  grains  of  extract  of  henbane.  As  a  general  tonic  I  give  some 
mineral  acid  con^bined  with  a  bitter  infusion.  The  bowels  should  lie 
kept  well  regulated.  Every  morning  on  rising  the  ^mtient  should  have 
a  **  sea-salt  '^  tepid  shower  bath,  the  temperature  of  which  is  to  be  regulated 
in  accordance  with  the  patient^s  power  of  resistance,  and  a  good  towelling 
must  follow.     Whilst  care  must  be  exercised  not  to  let  the  temperature 
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Call  too  low,  it  is  iinportant  that  the  patient  should  not  bo  relaxeil  by  too 
hot  rooms,  or  clothes  whicti  are  too  heavy. 

IL  Phosphaturia.  - —  This  mime  is  applied  to  three  cnnditions  of 
phoriphaiic  uriiie  :  {a)  th;it  m  which  there  may  not  be  any  excess  of  phos- 
phoric acid,  but  in  which  the  earthy  phos]>hates  are  deposited  Kimply  on 
account  of  the  alkalinity  of  the  urine,  usually  the  result  of  dy.spepsia  ;  (6) 
that  in  which  ammortio-nia^iesiao  phosphate  (triple  phosphate)  is  deposited 
consequent  on  ammotnaeal  fennentatiori  in  disease  of  the  urinary  pas&ages  ; 
(r)  that  in  which  an  actual  excess  of  the  earthy  phosphates  is  fom^ed, 
which,  if  the  urine  he  alkaline,  are  deposited  in  dense  masses  in  the  urine 
glas.s,  or  if  it  be  acid,  give  the  urine  ctmsideraltle  density. 

To  prevent  confusion  between  these  three  forms  Tessier  has  proposed 
the  name  **  phosphatic  diabetes.'^  In  normal  urine  the  pro{X)rtion  of 
alkaline  phosphate  to  earthy  pht>sphate  is  as  2  to  1  gmis.  ;  yet  in  the  cjiscs 
we  are  discussing  the  proj*ortion  is  not  infre<|uently  as  2  to  5  grms. 
Tessier  j^jves  cases  presenting  even  higher  proportions,  such  iia  9  grammes. 
In  these  cases  the  urea  is  sometimes  increased ,  but  not  always  ;  therefore 
it  is  that  lln  Tessier  contends  that  some  other  name  than  azolnria  should 
l>e  applied  to  this  condition.  Of  my  cases,  taking  one  with  the  other,  the 
urea  was  one-third  in  excess,  whilst  the  phosphoric  acid  in  combina- 
tion with  the  earthy  basis  was  trebled.  In  another  c*ise  the  urea  was 
nearly  douliled,  whilst  the  phosphoric  acid  combined  with  the  earths  wivs 
four  times  the  normal  amount.  In  only  one  case  was  the  urea  normal, 
and  in  it  the  earthy  phosphates  were  exactly  ipiintupletU 

The  following  table  shows  the  results  of  six  cases  in  which  exact  and 
repeated  analyses  were  made : — 


Ag« 

Weight, 

Quantity. 

Sp»  Gr, 

Phfw,  Ai!ld. 

Una. 

CmP 

16 

S.I.    lb. 

8     7 

2900  C.C, 

1-010 

5-2 

510 

M     2«            .           . 

24 

9     0 

mm  U.C. 

l-0<i4 

15  0 

M    3*         .         . 

25 

9     0 

2300  c.a 

1*015 

7*8 

38*5 

,.    4*         .         . 

27 

8     7 

1520  O.C. 

1*022 

6-2 

41-2 

M    6' 

37 

12     ? 

2020  c?  e. 

1-018 

1% 

48-3 

.,    6»         .         . 

20 

9     0 

3825  C.C. 

1-016 

67 

87-2 

In  all  the  caaeii,  ahont  eighu^en  in  mjml>er,  that  have  come  under  my 
observation,  in  which  the  phosphoric  acid  has  been  considerably  in  excess 
of  the  uieti,  very  severe  and  distressing  constitutional  symptoms  have  been 
associated  with  the  excess.  These  symptoraa  viwy  considerably,  but 
they  are  all  characterised  more  or  less  by  great  nervous  itritalrility, 
derangements  of  digestion,  great  emaciation^  and  severe  aching  pains  in 
lie  loins  and  bick  especially  affecting  the  pelvic  viscera.  The  urine  is 
opious,  of  medium  specitie  gravity,  either  acid  and  clear,  or  sometimes 

*  TL^ae  four  c^ges  seem  to  approach  most  tloRdy  Dr.  Tessier^a  doscriptiOD* 

*  Thut  cu**e  pnxNeJ  ra]>idly  into  one  of  ilinl>ete3  iuaipidus. 

*  Tiiiis  case  became  cue  of  diabetes  luelliiui** 
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alkaline  and  whoy*coloured  from  deposited  phosphates.  The  lermination 
of  the  disease  i^  varialtle.  Of  tlie  cases  I  have  been  able  to  trace  six  have 
died  of  phthisis,  which  in  two  was  associated  with  pleurisy ;  three  pii&aed 
into  dial>ete8  mellitus  j  and  one  into  rapid  diabetes  insipidus. 

Treidment. — The  main  indic^itions  are  rest  and  pronnotion  of  general 
nutrition.  To  attain  this  end  opium  or  codeia  should  be  given  in  full 
doses  as  soon  as  the  patient  first  conies  under  observation.  When,  how- 
over,  the  nervous  system  is  ([uieted,  and  the  rheumatic  and  neuralgic 
pains  are  abated,  the  opiate  should  l>e  discontinued  lest  it  interfere  with 
digestion.  General  tonics^  such  as  iron,  phosphorus,  quinine,  mix 
vomica,  Bydrochlorie  acid,  and  cod-liver  oil,  shoidd  be  perseveringly  used 
If  there  bo  a  hist4>ry  of  syphilis,  iodide  of  |wtassiura  should  be  combine*! 
with  these  remedies.  Warm  baths,  followed  by  t^^pid  douches,  give  great 
relief  to  the  neuralgic  ]mins,  and  also  soothe  the  nervous  system. 

The  soluble  phosphates  may  be  administered,  but  their  utility  in  these 
cases  is  quostiorjablo.  There  appears  to  be  no  lack  of  these  constituentB 
in  the  system ;  the  difficulty  seems  rather  to  lie  in  some  want  of  power 
in  iho  tissues  to  retail n  them. 

The  ford  should  be  light  and  nutritious,  and  milk  one  of  its  chief 
constituents. 

Alcohol  should  be  avoiiled  ;  even  in  small  quantitie^s  it  invariably 
increases  the  diuresis.  The  same  may  be  Baid  of  coffee.  The  change  to 
dry  bracing  air  shoidd  be  obtained  if  possible.  The  clothing  should  be 
warm,  and  the  patient  caiefully  guarded  against  cold,  since  in  theise  cases 
a  reduction  of  Inxlily  tem]>crat>ire  is  always  noted. 

When  in  pursuance  of  these  therapeutic  and  hygienic  conditions  the 
diuresis  and  excretion  of  phosphoric  acid  continue,  though  the  general 
condition  of  the  patient  may  temporarily  improve,  there  is  rojison  to  fear 
that  phthisis  will  supervene,  or  that  the  disease  may  assume  the  features 
of  saccharine  diabetes. 

IIL  Baruria  is  the  name  applied  by  Dr.  Fuller  to  certain  urines  which 
are  characfceiised  by  a  general  increase  throughout  of  their  solid  constitu- 
ents, of  one  not  more  than  of  another,  M*hilst  the  aqueous  secretion 
remains  tolerably  constant.  The  specific  gravity  may  run  between  1'038 
and  r04ri,  and  at  that  it  may  remain  for  several  days.  If  there  were 
not  an  actual  increase  of  the  soli<l  constituents  one  would  attribute  the 
heightened  specific  gravity  to  dyspepsia,  or  to  a  los«  of  water  frum  some 
febrile  condition  ;  hut  in  many  cases  I  have  found  the  ureii,  chlorides  and 
sulphates  incre^ised  by  one  half.  This  state  seems  to  bo  brought  al^3Ut 
l>y  a  quickened  tissue  metiunorphosis,  which  may  result  in  the  formation 
of  more  acUl  toxins  in  the  proteolytic  cells  which  may  dissolve  out  the 
alkalinu  biiscs  too  rapidly.  However,  the  cases  I  have  met  have  been 
in  he^ivily  o\'erworked  persons.  These  patients  have  complained  of  much 
the  same  symptoms  as  the  polyuric  and  phosphatunc  classes,  and  have  btH?n 
reliLn^cfl  by  the  sjime  treatment,  especially  by  the  freqiient  use  of  the  sea- 
Bidt  te[>id  slouches.  Arsenic  also  seems  to  bo  of  special  value  in  this 
"  demineralisation."      A   medical    man   residing   in    the  Mdlands  who 
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Bufiered  from  this  disorder  dmnk  freely  of  **  La  Bourboule "  wat^r,  and 
said  ho  could  not  do  long  without  it 

Charles  Henry  Raij^e. 
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LARDACEOUS   DISEASE 

General  Pathology. — The  condition  to  which  this  name  is  now  gener- 
ally applied  hiis  tiecn  also  known  aa  waxi/  and  amiflold  disease.  The 
name  allot mttuml  hasi  Ijeeii  loosely  applied  l»oth  to  this  condition  and  to  the 
fioraewhat  similar,  but  esaentially  ciitiVrent,  change  m  certain  visccni  which 
occui-s  in  rickets  ;  the  name,  then,  ma^^  be  drupped  as  ciiuivocaL  The 
lardaceou8  condition  may  be  provisionaliy  described  us  an  iiiiiltration  ;  it 
is  a  special  addition  to  the  proper  structure,  the  nature  of  which  will  be 
preserttly  discusaed.  Cheniically  the  new  material  is  closely  allied  to 
some  of  the  normal  constituents  of  the  IkxIv,  but  is  distinguishable  from 
thera  and  readily  id  entitled  l>y  certiiin  conspicuous  reactions.  The 
change  is  ejssentiidly  general  or  constitutions! ;  it  is  not  local  to  any 
organ,  but  at!cets  many  organs  and  tissues  simultaneously,  though  un- 
cquiilly.  The  change  Ijc^ins  in  the  coat«  of  the  arteries,  but  soon  extends 
beyond  them,  presenting  itself  nither  as  an  incorporated  addition  to  the 
normal  orgaiuc  elements  than  as  a  recogiusahle  interstitial  intrusion. 
In  general  terms  it  may  be  sjiid  that  the  solid  organs  when  thus  affecterl 
at*e  increased  in  bulk,  sunietiiiies  enormously  ;  occasionally  the  enlarge- 
ment is  superseded  by  contraction,  so  that  the  affected  organ  may  become, 
as  sometimes  in  the  case  of  the  kidney^  smaller  than  normal  The 
special  alteration  is  genenilly  distributed  throughout  the  whole  of  the 
affectetl  organ,  though  limited  at  fii'st,  and  sometimes  indeed  altogether, 
to  certain  anatomicid  regions  :  in  the  liver  it  may  be  limited  to  the  inter- 
mediate zones  of  the  acini  or  territory  of  the  hepatic  artery  ;  in  the  sjdeen 
to  the  Mal|?ighian  liotlie^  ;  in  the  kidney  to  the  Malpighian  bodies  and  the 
straight  ve^els  of  the  cones  ;  in  the  mucous  membranes  to  the  arterioles. 
The  arterioles  are  usually  indeed  the  first  seats  of  the  change,  which, 
however,  extends  beyond  them  and  becomes  somewhat  general,  involving 
morltid  new  growths,  especially  when  of  syphilitic  origin  ;  and  sometimes 

Eeven    simple    exudations    such    as    urinary   c:iists.       The   epithelial   cells 
IpUally  esra|H\ 
■     Chemistry  of  the   Inflltration.- — Before  proceeding  to  any  minute 
consideration  of  the  affected  organs  and  structures,  I  will  say  as  much 


as  I  think  c-aii  be  mid  Buhly  with  regard  to  the  nature  of  the  infiltrating 
mate  rial 

The  ultimate  composition  of  the  lardriceous  superaddition  is  that  of 
the  protein  bKJies.  Organs  disphiyiog  it  in  Urge  amount  have  been 
subjected  to  ullimate  anidysiB  by  Pavy  and  Odiing,  with  the  conclusive 
result  that  the  morbid  addition  is  nitrogenous  and  allied  in  cotoposition 
to  the  protean  boilies.  The  addition  is  not  of  the  nature  of  starch  or 
cholostcrine,  as  has  been  supposed  ;  it  is  allied  to  al!mmin  and  tibriu, 
though  not  identical  with  either  of  these  bodies  as  presented  in  health,  or 
obfcdiied  from  bo^Jies  free  from  the  disease  in  question.  A  remarkable 
and  apparently  an  irnportiiiit  property  of  this  materialj  whether  it  be 
regartieil  as  a  new  substance  ov  as  a  moilificatinn  of  one  jirojuudv  lielong- 
ing  to  the  hoil\\  is  its  solubility  in  the  fix<*»l  alkabei?.  The  behaviour  of 
the  morbid  material  with  liquor  pot^issa*  (and  much  the  same  may  l)e 
said  of  liquor  sodte)  is  of  great  interest.  When  portions  of  lanlaceoua 
tissue  are  exposed  to  the  action  of  this  reagent,  even  in  a  dilute  form, 
they  lose  at  once  and  for  ever  their  distinguishing  reaction  with  iodinCt 
and  thi^  before  the  tissue  has  been  altered  in  any  other  respect  disco%*er 
able  \nth  the  naked  eye  or  the  nucn>8cope.  The  tissue  so  acted  on  iuav 
subsequently  be  saturated  with  acid — hydrochloric  or  acetic;  but  the 
power  of  reacting  in  the  characteristic  manner  with  iodine  is  not  restored. 
Either  the  material  to  which  the  reaction  is  due  has  lieen  dissolved  out 
of  the  tissue^  or  else  it  has  Ijeen  so  modified  by  the  alkali  as  permanently 
to  lose  its  sjjecial  distinction.  Something  certainly  is  di>s8<^4ved  out,  for 
a  bulky  precipitate  can  be  obtained  from  the  lirjuor  jwtassa?  by  the 
addition  of  an  acid.  A  very  similar  but  not  so  bulky  a  precijutute  eaji 
he  obtained  from  the  healthy  tissue  hy  a  paraUcl  process.  The  malenal 
thus  di8s<:)lved  out  of  the  Iarda<-eous  tissue  readily  absorbs  or  unites  with 
iodine,  as  do^s  that  obtained  from  healthy  tissue ;  but  it  docs  not  apjiear 
that  tlie  iodine  r'caction  is  decidedly  diHerent  in  the  two  cases.  Tho 
larflaccf*u^  precipiUite  takes  a  fawn  c*»lour,  iis  does  tlu^  [precipitate  yielded 
by  the  licakhy  organ  ;  the  distinguishing  iodine  reaction  does  not  survive 
the  solve) It  proce>s. 

The  matter  dissolved  out  of  the  liver  (vvhirh  affords  the  best  material 
for  exj>eriraent)  by  potiish  in  the  manner  described  was  fourni  by  Dr. 
Marcet  to  contain  nearly  the  same  pro|>ortion  of  nitrogen  as  Iwlongs  to 
albumin.  The  snbstancc  so  extracted  yielded  on  three  analyses  an 
average  of  IIIT  pei*  cent  of  nitrogen,  the  percentage  of  albiindu  helng 
15 '7.  The  iiiorljid  materi.d  so  obtained  could  scaicely  be  jhcHectly  pure, 
but  nevertheless  the  resemblance  lo  alliunun  is  fiigriificaiit.  But  however 
the  material  may  resendde  albumiri  in  ultimate  comp>sition,  it  dififeri 
from  it  in  some  important  ]K)inta :  one  of  these  is  its  sohd>ility  in  water. 
Albumin,  such  as  behrngs  to  the  healthy  body,  is  thus  soluble ;  the 
lanlact^oiis  matter,  or  at  least  as  much  of  it  as  can  be  iletected  by  iodine, 
ia  insobible  in  water.  The  tissue  msiy  be  macerated  in  water  without 
losing  it«  distinguishing  reaction  until  it  is  destroy e<i  l>y  decompf»sition. 
Another  and  apparently  a  very  important  difference  between  krdacoous 
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and  healthy  tissue  lies  in  the  deticirih  y  \\l  potash  in  the  liirdaceoiis.  I 
arrived  at  this  fact  as  the  result  of  iia-inemtiori  of  the  krdaceous  and  the 
eorreitpoTKling  healthy  tissues,  and  Dr.  Dupri^  operating  in  a  different 
nrnnner,  has  confirmed  the  observation.  I  annex  the  results  I  have 
referred  to  in  a  condensed  form  : — 


Mineral  Constituents  of  the  Liver  and  Spleen  under  Lardaceous  Disease 
and  other  Conditions.  The  amounts  are  given  as  percentages,  and 
as  the  means  of  the  number  of  estiiuaiiona  stated. 
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It  appears  that  the  lardaceous  organs,  both  liver  and  spleen,  are 
deficient  in  potash  while  they  superabound  in  the  e,'irthy  salts.  It  is  of 
interest  to  contrast  the  lardaeeous  change  with  that  of  rickets,  wherein, 
so  far  as  a  single  instance  can  he  relied  upon,  the  opposite  condition 
exists ;  the  diminution  in  rickets  falls  upon  the  earthy  &ilts,  not  on  those 
of  the  alkalies  (2,  3).  Thus  it  appears  that  the  lardaccona  element  (or  that 
part  of  the  tissue  which  gives  the  distingin'shing  reaction  with  ioiline)  is 
something  closely  aUied  to,  lait  in  some  res|>ects  ditfercnt  from  tlic  con- 
stituents of  the  he^althy  body.  It  is  something  superadded,  for  it  entails 
increase  of  bulk,  and  can  be  readily  remfivcd — though  in  the  process  of 
removal  by  alkdi  it  loses  its  characteristic  reaction.  It  may  be  presumed 
that  it  is  dcpo.sited  in  the  place  of  the  normal  material  as  the  result  of 
some  moiJification  of  the  process  of  nutrition,  of  some  chemical  change^ 
one  probaVtly  small  in  itself,  how^ever  imjwrtant  in  its  consequences. 

It  is  well  known  that  the  reaction  of  the  lardaeeous  tissue  wHth 
iixline  was  (Jisco\"ercd  by  F'rofessor  Virchow  in  searching  for  starch,  on 
the  hypothesis  that  products  similar  to  thrkse  belotiging  to  the  vegetable 
kingdom  might  under  certjiin  circurnstancea  of  disease  present  themselves 
in  the  animal  !H>dy.  Starch  is  indeed  abiimlantly  present  in  the  human 
body  as  belonging  to  the  healthy  process  of  assimilation  ;  but  we  do  not 
know  it  as  the  result  of  dic^ease,  and  it  certainly  has  nothing  to  do  with 
the  "amyloid  degeneration  '^  of  the  German  f>;ithologist. 

The   lardaeeous  condition  can   be   distinguished    by   several    colour 
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reactions ;  some  of  the  aniliii  colours  and  indigo  act  upon  it  differently 
than  up«in  healthy  tissue,  but  the  iodine  test  is  the  readiest,  and  in 
some  resjiects  tbe  most  interesting.  If  a  solution  of  iodine  be  brought 
into  contact  ^rith  the  affected  tissue  that  part  takes  a  specially  deep 
stain,  and  holds  it  longer  than  the  unaffected  intermediate  structures.  ■ 
The  colour  is  that  of  itKlino  itself,  siicli  as  might  be  supposed  to  result  I 
did  the  artected  tissues  absorb  the  reagent  more  freely  than  the  un- 
affected* For  the  purf)ose  of  the  test  the  itwliTie  may  be  dissolved  in 
pure  water,  in  spirit,  or  in  a  solution  of  iodide  of  potiissium.  To  obtain 
cleiirness  of  result  and  avoid  coraplit'atioua  the  most  satisfactory  solvent 
for  the  iodine  is  distilled  water,  by  which  it  is  dissolved  slightly  but 
appreciably.  The  water  should  lie  kept  charged  with  iotline  by  the 
presence  of  an  excess  of  this  substance,  and  the  tissue  long  suspended  m 
the  nearly  colourless  though  concentnited  solution.  The  water  will 
gr^wlually  transfer  the  iodine  to  the  tissue  and  produce  the  reaction 
simply  and  emphatically.  The  beauty  of  the  test,  as  thus  apjdied,  is  due 
to  the  deej)  coloration  of  the  lardaceous  i^arts,  which  is  as  intense  as  if  » 
strongly  coloured  solution  were  used  ;  while  the  non-lardaceous  parta, 
being  simply  wetted  with  a  virtually  colourless  lirjuid,  display  in  con- 
trast their  normal  colour.  Solutions  in  spirit  or  imlide  of  pot'issium  are 
prompt  in  action  and  suited  for  common  use.  Whether  the  solution  be 
in  iodide  of  potassium  ur  spirit  the  further  addition  of  sulphuric  acid 
to  the  lardaceous  tissue  produces  a  change  which  has  attracted  much 
attention.  The  lardaceous  tissue  stjiined  brown  with  the  iodine  becomes 
black,  or  nearly  so,  on  the  addition  of  the  sulphunc  acid.  This  coloar 
was  fonuerly  described  as  blue,  and  was  supposed  to  indicate  tlie 
presence  of  starch.  It  is  no  longer  necessary  to  insist  that  the  blue  14  a 
delusion  and  the  starch  non-existent.  The  change  of  colour  is  due  to  the 
action  of  the  acid  upon  the  reagent,  not  upon  the  tissue  ;  and  it  turna 
upon  the  fact  that  a  solution  of  iodine  in  either  iodide  of  potassium  or 
spirit  undergoes  precipitation  on  the  addition  of  stdphuric  acid.  This  lA 
easily  shown  iiy  plaeing  a  little  of  either  of  these  solutions  on  a  porcebun 
smiacG,  and  superadding  suljihuric  acid ;  the  precipitation  and  conse- 
quent darkening  are  suthciently  apparent.  A  similar  change  occurs  if 
lardaceotis  tissue  be  stained  by  one  of  these  solutions  and  the  same  add 
applied.  The  change  of  colour  does  not  appear,  then,  to  be  due  to  the  tissue, 
but  only  to  the  nuitiial  action  of  the  reagents.  The  lardaceous  tiamje 
absorbs  the  if>dine  solutions  abundantly,  and  displays  the  change  in  a 
corresponding  manner.  If  the  experiment  bo  made  upon  lardaceous 
tissue  Avhich  has  derived  the  ifKline  stain  fmm  a  ]>ure  watery  solution, 
so  that  there  is  nothing  involved  which  can  be  decomposed,  no  change  of 
colour  is  produced  by  the  acid. 

Assuming,  as  we  fairly  may,  that  the  exceptional  coloration  of 
lardaceous  tissue  by  iodine  is  due  to  a  special  aftinity  between  the  tissue 
and  the  test,  or  a  special  power  on  the  fiart  of  the  tissue  of  absorbing  the 
test,  it  l>ecome8  of  interest  to  look  at  the  relations  of  iwline  to  the  con 
stituents  of  th©  body  under  various  conditions,     A  solution  of 
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iodide  of  potash  gives  a  large  precipitate  with  a  solution  of  albumin — 
taking,  for  example,  the  serum  of  ascites,  which  is  alkaline  and  may  be 
taken  to  represent  the  usual  condition  of  albumin  in  the  body.  If  the 
bulky  chocolate -coloured  precipitate  thus  foiined  1>e  now  removed  by 
filtration,  and  an  acid — sa}^  acetic  luid,  which  does  not  by  itself  coagidate 
albumin^ — l>u  added  to  the  clear  liquid  which  conies  through  the  filter,  a 
second  Imlky  chocolate-cokmred  precipiUite  wdl  be  formed.  Thus  lodiue 
will  give  with  albumin  in  an  acid  state  a  precipiUite  in  addition  to  that 
which  it  gives  with  albumin  in  an  alkaline  or  normal  state.  In  other 
words,  the  affinity  of  iodine  for  albumin  is  increased  by  the  condition  of 
acidity. 

As  bearing  upon  acidity  in  relation  to  the  lardaceous  reaction  I  may 
'  wfer  to  the  behaviour  of  indigo,     A  solution  of  sulphate  of  indigo  loses 

"  ite  colour  at  once  when  alkalised  by  liquor  potasste ;  more  slowly  when 

alkalised  by  ammonia.     If  a  section  of  healthy  tissue,  say  of  the  Hver,  be 
I  stained  with  sulphate  of  indigo  the  blue   colour  will   gradually   become 

'  changed  by  the  action  of  the  tissue  to  a  faint   green.      If  a  lardaceous 

I  liver  be  similarly  de^lt  with,  the  l^luo  staining  of  the  lardaceous  parts  will 

I         remain  permanent.     Thus  sulijhate  of  indigo  is  decolorised  by  healthy 
j  tissue,  not  by  lardaceous, — a  difference  which  may  ^vith  probability  be 

;         attributed  to  the  deficiency  of  alkali  in  the  lardaceous.     For  illuBtrationa 
j  of  this  difference  see  (4). 

i  I  must  refer  in  particular  to  the  results  obtained  by  staining  with 

'  methyl  viulet     Violet  is  a  compound  colour  consisting  of  red  and  l>lue. 

1  For  some  unexplained  or  only  partially  explained  reason  the  parts  affected 

with  the  lardaceous  change  Uike  and  retain  the  red,  while  the  blue  is  more 
I  feebly  associated  with  the  portions  of  the  tissue  not  thus  altered,      With- 

I  out  affecting  wholly  to  ex]jljiin  the  decomposition  of  the  colour  by  the 

'  morbid   tissue,    it    may   bo   worth   while    to    note   that    among    healthy 

^  structures  some  may  be  fonnd  which  exhibit  more  or  less  of  this  pro]>crty. 

I  By  this  te«t  the  distribution  of  the  lardaceous  change  is  more  graphically 

I  and  instructively  displayed  than  by  any  other  process  I  know  of ;  and  it 

I  is  this  upon  which  1  shall  chiefly  rely  in  what  is  to  follow  with  regard  to 

»  the  minute  changes  in  the  several  organs. 

Pathological  anatomy* — ^I  \^ill  proceed  to  describe  in  brief  the 
changes  attenrlant  on  the  lardaceous  condition  in  several  of  the  more 
important  organs  without  pretending  to  include  all  the  structures  and 
tissues  in  which  a  more  persevering  search  might  detect  it. 

The  organ  which  is  most  extensively  affected  is  the  liver :  the  organ 
of  which  the  affection  is  most  productive  of  pathological  results  is  the 
kidney,  and  next  to  this  are  the  bowels  and  stomach,  I  will  take  the 
kidney  first  as  the  organ  which  is  most  frequently  affected^  and  also  as 
one  which  may  be  conveniently  consiflered  before  others ;  because  the 
special  change  in  it  is  more  easily  limited  and  defined  than  where  it  is  of 
greater  extent. 

The  AfWweu/  under  lai^aceous  disease  undergoes  changes,  to  speak  first 
of  those  evident  to  the  naked  eye,  w^hich  are  bo  various  that  they  comprise 


all  the  results  of  nephritis,  tuhal  and  interstitial  The  infiltration,  mdeed, 
appears  to  be  a  cause  of  both  kinds  of  renal  inflammation,  and  under 
it  the  disease  fcikes  so  many  sliapea  tkit  it  is  an  epitome  of  all  The 
lafflaceous  stJite  is  gradually  produced  so  that  the  early  departures  are 
scarcely  noticeable.  The  first  is  usually  an  exaggeration  of  the  Malpighian 
bodies,  which  become  conspicuous,  and  later  sparkle  like  grains  of  silver 
sand.  Art  the  dise^ise  progresses  the  cortex  enlarges,  and  many  of  the 
changes  occur  which  are  attendant  upon  tubal  and  iliffuse  nephritis.^ 
These  may  even  go  to  the  form  and  bulk  of  the  large  white  kidney,  which 
when  thus  produced  may  be  characteristically  whit«  and  smooth,  and  have 
a  weight,  for  the  pair,  of  over  20  ounces.  Sometimes  the  contractile 
process,  which  is  due  to  the  new  fibroid  tissue,  overcomes  the  tendency  to 
enlargement,  oiusos  the  organ  to  shrink  even  below  its  normal  size,  and 
gives  it  a  nodular,  puckered,  dimpled,  or  granular  exterior.  The  el 
tiona  and  depressions  are  apt  to  l>e  of  large  extent  and  gradual  slopa,.^ 
as  to  produce  an  undulated  rather  than  a  nodular  surface.  A  kidney 
which  has  thus  begun  to  show  signs  of  contraction  may  still  be  much 
enlarged  nevertheless.  In  a  case  of  long  standing  the  tissue  may  become 
somewhat  homogeneous  and  translucent,  so  as  to  suggest  the  companaan 
to  wax,  which  hiis  supph'ed  one  of  the  designations  of  the  disease.  To 
the  naked  eye  the  ultiraatcs  appeal  lies  in  the  action  of  iwline  most  con- 
veniently applied  as  liquor  iodi.  This  reagent  brings  out  the  Malpighian 
bodies  as  deep  brown  specks,  and  the  straight  vessels  of  the  cones  as  lines 
of  the  same  colour. 

Under  the  microscope  all  the  residts  of  tubal  and  interstitial  nephritic 
are  apparent  in  their  various  modes  and  degrees.  The  tubes  are  often 
distonded  ami  obstructed,  and  new  highly  nucleated  fibroid  tissue  is  some- 
times graphically  displayed  in  connection  with  the  su|>erficial  depressions. 
The  special  alteration  is  lH>st  seen  with  methyl  violet;  it  is  displayed 
most  constantly  and  conspicuously  in  the  Malpighian  bodies,  next  upon 
the  straight  vessels  of  the  cones,  and  less  frequently,  though  often  con- 
spicuously, upon  larger  arteries.  The  lardaccous  change  is  almost 
entirely  vasctilar,  and  is  intertubular,  excepting  that  the  Malpighian 
vessels  may  be  regarded  as  within  the  tubes.  The  special  change  never* 
so  far  as  I  have  seen,  extends  to  the  epithelium,  though  this  is  often  the 
subject  of  inflammation  or  c*itarrh.  The  iMalpighian  vessel  first  showi 
the  chsiractnristic  reaction,  the  capsule  remaining  to  the  last  unaffected, 
save  that  it  |»ai'ticipates  in  the  general  fibrosis  w^hich  so  often  accom- 
panies the  birdaeeous  change ;  the  arterial  knot  becomes  swollen  and 
blurred,  an<l  the  coils  ai-e  rendered  iTidistinct  as  if  by  some  dilfused 
exudation  ;  it  shows  the  reaction ^ — ^ whether  of  iodine  or  methyl  ^let — 
sometimes  in  patches,  sometimes  over  its  whole  extent.  The  straight 
vessels  of  the  cones  are  affected  scarcely  less  noticeal*ly ;  as  sometimet 
also  are  the  larger  arterioles,  especially  those  which  supply  the  Malpighian 
bodiefi  and  others  of  similar  size.  The  veins  usually  escape,  though  I 
liave  seen  nodules  op  granules  characteristically  aflected  about  the  larger 
'  I  tiftve  given  a  Ht^iogrAph  of  such  a  kiduey  lu  my  book  on  ASmmdnwria. 
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▼eins  on  the  attiu'hcd  side  of  tlie  endothelial  lining.  The  tuhea  are 
generally  unaflTectecl,  though  not  always ;  I  have  occasionally  seen  the 
special  reaction  in  their  walls.  Though  the  epithelium  does  not  partieipato 
ill  the  special  change,  I  have  in  one  instance  clearly  recognised  the  iodine 
reaction  in  fibrinous  cttsts  within  the  tubes. ^  The  interstitial  tissue,  apart 
from  the  blood -vessels^  is  usually  unaHected  by  the  special  change, 
though  I  have  recognised  it,  however  rarely,  in  nodules  or  minute  masses 
not  oh^donsly  connected  with  vessels. 

The  Uver  is  increased  in  size,  nearly  uniformly  so  ;  thus  there  is  little 
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alteration  in  shape.  The  surface  usually  remains  smooth,  and  the  capsule 
thin,  and  free  from  adhesions ;  unless  the  organ  be  the  seat  of  some  disease 
other  than  lardaceous,  though  possibly  antecedent  to  it  The  must  com- 
mon complication  of  this  kind  is  .vfphililir ;  nodidcs  may  present  them- 
selves in  the  liver,  impinge  upon  the  surface,  and  give  rise  to  adhesions. 
It  is  possible  that  an  abscess  which  has  become  effete  after  having  cjiused 
lardaceous  results  may  have  left  adhesions  and  irregularity  behind.  In 
size  the  liver  may  miige  from  an  inappreciable  incretise  up  to  one  such 

^  I  have  published  a  HtliogrBpk  jjb owing  this  In  mj  work  on  AUntminuria* 
VOL.  Ill  S 
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that  the  lower  etige  of  tht?  organ  will  be  below  the  umbilicus,  and  even 
below  the  spine  of  the  ileum.  The  weight  niiiges  up  to  twice  or  even 
thrice  that  of  health.  Five  or  six  pounds  are  not  iincomtnon  weights  for 
the  lardaceou3  liver  of  the  adult  The  largest,  in  relation  to  age  and 
Btuture,  was  that  of  a  child  (Argent)  whose  case  I  have  elsewhere  related  (2). 
Her  primary  diseiise  was  caries  of  the  spine.  Her  age  was  fifteen,  hut  her 
stature  not  more  than  that  of  eight.  The  liver  weighcsd  86  ounces. 
The  right  lobe  descended  t^j  the  fold  of  the  groin  \  the  left  came  down 
as  low  as  the  umbilicus,  and  lay  in  front  of  the  spleen,  from  which  during 
life  it  could  not  l)e  distinguished. 

On  section  the  lardaceous  liver,  which  is  often  also  fatty,  preaente  i 
very  characteristic  appearance,  the  waxy  transformation  of  the  acini  being 
conspicuous,  and  their  reaction  with  iodine  remarkably  extensive  ;  so  that 
in  an  extreme  case  the  reaction,  though  only  in  dots,  covers  the  major 
part  of  the  section. 

With  the  microscope  and  methyl  violet  the  distribution  of  the  change 
can  be  better  defined,  more  especially  when  it  is  not  extreme.  In  the 
liver,  as  in  the  kidney,  the  blood-vessels  are  the  parts  chiefly  affected 

The  lardaceous  tinting  is  often  seen  upon  the 

linings    of   the   arterioles   and   venules,    both 

hepatic  and  portsd^  as  if  to  convey  a  suggestion 

of  something  derived  from  the  blo<xL     The 

reaction,  however,  is  not  in  all  cixses  confined 

to  the  linings,  but  in  the  case  of  the  hepatic 

arterioles   sometimes    permeates    their    coata. 

The  middle  zone  of  the  acinus  is  early  affected ; 

but  in  advanced  cases  the  characteristic  colom'- 

itig  is  so  widely  spre^id  that  it  is  evident  that 

the  territories,  both  of  the  hepatic  anrl  portal 

veins,    are    invaded,    more    particularly    when 

these  liorder  on  the  region  of  the  hepatic  artery. 

In  a  very  extreme  case  so  large  a  proportion  of 

I  n  ji  I     the  section  takes  the  colour  that  it  is  not  easy 

i  viJ  /      '-'-*  ^^y  ^'li^*'  structures  are  affected  and  what 

I  jt  I      exempt.      In  such  a  case  the  smaU  proportion 

\  IV  !       ^^  ^^^  unchanged  glandular  tissue  remains  in 

\  1  ^  (       isolated  masses,  especially   around  the  ix>rtal 

canals.      The  ported  fibrous  tissue  is  usually 

free   from   the   special   change  which   mainly 

affects  the  blond- vessels.     The  minute  vessels 

in  a  very  extreme  case  may  be  swollen  and 

transformed  almost  beyond  recognition,   nnd   occupy   the  greater  part 

of   the    section.      The    epithelium    may   be   fatty   or   atrophied,   but  I 

have   never  been  able  to  make   out  with  certainty   that  it  gave   the 

lardaceous  reaction.      It  woidd   appear  that  the  liver  gives  lodgment 

to  a  larger  proportion  of  the  larclaceous  matter  than  aTiy  other  organ, 

and  its  distribution   suggests   that  the  priueij^l  channel  by   which  it 
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laced  18  the  he[^atic  artery.     It  is  remarkable,  considering  the 

%t  increase  of  Imlk  wliieh  the  liver  utidergoea  under  thia  disease,  and 
iio  extent  of  the  cbange  of  tissue  which  is  evident  to  the  naked  eye, 
und  is  revealed  by  reagents,  that  the  alteration  in  function  is  not  greater 
than  it  app*^ara  to  be^t-crtaiidy  it  is  less  thstn  in  the  kidney. 

The  stomach  and  hnvfh  participate  in  the  lardaceous  condition^  but 
they  are  less  obvioiisly  altered  than  are  the  solid  organs ;  and  indeed  less 
than  might  be  expected,  having  regard  to  the  pronounced  symptoms  which 
follow  the  extension  of  the  disease  to  the  alimentjiry  canal.  To  the 
naked  eye,  and  in  an  advanced  case,  the  mucous  membrane  presents  a 
certiiin  glossy  translucency,  urul  may  give  the  impression  of  being  some- 
what swollen ;  but  iodine  is  generally  needed  for  its  sure  recognition. 
This  brings  out  sjiots  and  lines  of  a  dark-brown  colour,  while  the  inter- 
mefliate  surface  Uikes  a  yellow.  It  is  necessary  to  guard  against  en-or 
in  this  respect,  for  the  contents  of  the  intestine  may  darken  the  reagent, 
while  injected  vessels  may  appear  to  do  so.  On  section  and  with 
methyl  violet  the  changes  appear  comparatively  slight.  Portions  of  the 
arterioles  under  the  mucous  coj^t  and  in  the  sniidl  intestine,  often  those 
belonging  to  the  villi,  take  the  red  colour.  I  have  seen  traces  of  this 
&Uo  in  the  mucous  structure  belonging  to  the  \illi,  though  it  may  l>e 
doubted  whether  the  faint  pink  colour  here  displayed  h  pjoper  to  the 
structure  of  the  Imwel,  or  due  to  matters  absorbed  from  its  interior. 

The  spktn  may  next  he  mentioned.  This  organ  umk^r  laidaceous 
disease  becomes  much  swollen  antl  haMened,  and  accjuires  thick  rounded 
edges,  Ha\ing  i^garcl  ti>  its  normally  smaller  bulk  than  the  liver,  it 
appears  to  be  enlarged  in  a  scarcely  smaller  ratio,  though  there  are 
difieaaee  other  than  lardaceous  in  which  the  spleen  undergoes  much 
greater  enlargement  than  with  this.  The  girl  Argent  already  referred 
to,  whose  liver  weighed  SB  ounces*  hud  a  spleen  which  weighed  14 
ounces.  Having  regard  t-o  the  small  size  of  the  siibjc^ft,  it  may  be 
considered  that  both  these  organs  were  increased  to  al>out  five  times 
their  normal  weight.  In  the  ciise  of  a  man  (George  Hall)  whose  lardace- 
ous liver  weighed  6  lbs.  2  ounces,  the  spleen  weighed  1 5  ounces ;  l>oth 
the  organs  in  this  case  having  attained  about  twice  their  normal  weight. 
The  section  of  the  lardaeeoua  spleen  commonly  presents  the  special 
alteration  most  conspicuously  in  the  Malpighian  bodies;  though  it  ia 
not  unusual  to  find  the  change,  as  declared  by  the  iodine  reaction,  more 
OF  less  diffused  (3).  The  lardaceous  condition  of  the  spleen  needs  to  be 
pointedly  distinguished  from  the  change  which  occurs  in  rickets,  which 
is  totally  diffirent ;  though  the  two  have  some  superficial  resemblance. 
With  the  aid  chiefiy  of  methyl  violet  the  minute  alterations  in  the 
larda«7eous  spleen  may  be  thus  descrilied. 

The  latHiaceous  change  affects  the  spleen  in  two  forms,  which  are  often 
intermixed.  In  one  the  Malpighian  bellies  are  chiefly  afiected,  and  what 
is  allied  the  "  sago  spleen "  is  produced  ;  in  the  other,  the  intervening 
tissue  is  affected  more  or  less  diffusely.  It  wiO  suflice  to  describe  the 
changes  which  occur  in  the  tissue  generally,  and  in  the  Malpighian  bodies 
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ill  particular*  The  small  \C8st:'Ls  which  so  clnsely  jjcrvade  the  splenic 
tissue  may  almost  universiiUy  Cake  the  characteristic  atain  ;  this  is 
abutidHnily  evident  in  the  small  arteries  of  iihont  the  dL-imeter  of  the 
uriucir^^  tubules,  while  those  of  large  81  ze  tiro  sometimes  aftect-ed  and  some- 
timea  not.  The  splenic  tissue  between  the  vessels  escapes,  the  delicately 
nucleated  structure  showing  blue  between  the  red  vessels.  The  Mai- 
pighian  bodies,  when  these  are  affected,  take  the  colour  in  a  striking 
manner,  especially  in  their  circumferential  parts ;  the  centres  usually 
remain  free.  The  affected  ring  presents  an  irregidarly  c<»ncentric  lineair 
arrangement,  in  which  it  is  difficult  to  distinguish  the  proper  orgsnic 
structure,  which  looks  blurred  or  run  together,  and  probably  consist* 
mainly  of  altered  capillaries.  Here  and  there  may  be  seen  what  loob 
like  separate  corpuscles  affected  by  the  special  change,  but  this  appearance 
may  admit  of  doubt.  It  is  clear  that  the  great  mass  of  the  special  change 
in  the  spleen  is  in  the  blood-vessels, 

Lkjmphiik  giamls  arc  less  conspicuously  affected  by  the  lardaceous 
change  than  are  many  other  structures ;  while  these  glands  are  much 
more  altered  by  other  pathological  i>rotesses  than  by  the  lardaceous. 
They  undergo  some,  but  slight  enlargement.  Methyl  \'iolet  shows  that 
the  change  is  chiefly  in  the  adenoid  tissue,  especially  about  the  circum- 
ferences of  the  masses  into  which  it  is  divided.  The  nuclei  of  the 
lymphatic  structure  mostly  escape,  while  the  interstitial  part  is  that 
chiefly  affected.  The  genenil  freedom  of  the  cells  or  nuclei  corresponds 
with  what  is  observed  in  the  spleen.  The  appearances  are  such  as  might 
be  attributed  to  a  general  interstitial  exudation.  The  small  arteries  an 
sometimes  characteristically  changed* 

The  mprarejial  mpstiks  are  among  the  organs  which  are  involved  in 
the  lesser  degree.  The  changes  which  1  have  recognised  in  th*'m  imder 
methyl  violet  have  amounted  to  little  more  than  a  somewhat  indefinit« 
tinting  of  the  cortical  part  and  more  distinct  pink  nodidatioo  of  the 
arterial  walls. 

The  following  statement  shows  the  frequency  with  which  lanhiceous 
change  was  detecteii  in  the  several  organs  and  structures  in  118  cases 
examined  post-mortem  at  St  George's  Hospitiil  from  1877  to  1894.  The 
examinations  were  made  by  careful  ohservers,  but  without  any  special 
purpose.  They  cannot  be  regarded  as  exhaustive,  but  may  be  accepted 
as  presenting  not  unfairly  the  distribution  of  the  disease  among  ths 
organs  where  it  is  commonly  looke<l  for.  It  is  seen  that  the  kidney  is 
most  subject  to  the  change,  then  the  spleen,  then  the  liver. 

Frequency  with  which  various  Organs  and  Structures  were  found  to  be 
Lardaceous  in  118  cases  of  Lardaceous  Disease  examined  postrmortem* 


Kidnty     . 

.       95 

Lymph atii?  ^Onmls    , 

5 

S^ileen 

.       76 

Pftncreas  . 

Liver 

.       65    ' 

Thvroid    . 

Intestines 

.       35 

CEsojihagiis 

,         \ 

Btoniftch  , 

9 

Teatos       , 

Sapnrenala 

.         .         9 

Etidocardium   . 
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^  JEtiology. — Of  the  tmraediate  cnuses  of  larrlaceoua  disease  only  two 
idi  ck^i^rly  itscerUiined,  though  it  is  notinipossible  that  others  exist  Tfae 
disease  has  often  been  vaguely  attribut-ed  to  **  cachexia " ;  it  has  been 
associated  with  rickets;  tubercle  and  cancer  have  b^en  thought  to  be 
capable  of  causing  it  irrespective  of  any  attendant  suppuration ;  and  chronic 
rheumatisni  and  alcoholism  have  been  included,  though  I  think  never  very 
confidently,  among  its  precursors.  Rickets  may  be  dismissed  at  once.  This 
disease  is  attended,  as  I  have  siiid,  with  certain  visceral  changes  which 
superficially  resembie  the  lardaceous  ;  but  the  conditions  are  essentially 
different,  even  in  some  respects  opposite  (3).  I  have  elsewhere  contrasted 
in  some  detail  the  rickety  state  with  the  lardaceous,  and  need  do  no 
more  here  than  reiterate  the  conclusion  that  these  conditions  have  nothing 
to  do  with  each  other.  The  two  groat  and,  possibly,  oidy  causes  of  the 
lardaoeous  change  are  suppuration  and  s\q>hiH8,  and  the  greater  of  these 
is  suppuration  (5).  In  the  year  1 866,  ivhen  analysing  the  antecedents  of  a 
number  of  cases,  I  was  led  to  the  belief  that  the  loss  of  pus  was  the 
essential  factor  in  the  morlnd  process ;  and  collateral  considerations 
seemed  to  indicate  that  the  special  product  was  some  part  of  the  blood 
which  was  left  behind  after  the  pus  had  been  taken  from  it.  To  empha- 
sise this  view  I  proposed  the  word  dtpurtitire  as  connecting  the  condition 
with  loss  by  suppuration  ;  but  the  term,  which  has  been  charitably  con- 
signed to  oblivion,  is  at  least  objectionable  in  this  respect,  that  if  it 
asserts  a  truth  it  does  not  assert  the  whole  truth,  for  it  fails  to  include 
the  action  of  syphilis. 

The  only  clearly  recognised  eaufies  of  the  disease  are  suppuration  and 
syphilis. 
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Causes  of  Ljiirlaceous  Disease  in  83  Cases  examiDed  post-mortem  at  St 
George's  Hospiul  from  1867  to  1875.  {This  table  was  piiJ>lisIid 
in  my  book  on  Aibmnmuriaj  2nd  edition.) 


?- ' '■ ■- — 

No>or 

Tatmrclft 

Syphilia 

C*iu» 

>' 

prvsetit 
In 

preMnt 

T" 

Continued  or  pro/vM  IHschnrge  of  Pus  oMcr- 

tftined  (58  fojiw*). 

Diaeaae    af  bone,    ijvith  discharge,   caries,   o 

r 

iiecrofli« 

21 

4 

3 

PhthisJa  with  vomicfle      .        .        .         , 

11 

11 

„               1,            +  disease  nf  bone      , 

3 

3 

,,              „            -f  tubercular  oxcavatioQO 

f 

kidney 

2 

2 

.,, 

„             ,,           +  anrofulous  Bores    . 

2 

1 

Scroftiloiis  pnetimonia  with  kfge  vomica! 

1 

1 

Super H(ial  ^erorulouH  absoeiies 

2 

1 

"i 

Tubercular  tlLseaae  of  kidney   . 

1 

1 

Houal  suppiiratioTip  probably  calculus 

1 

,,, 

... 

Abscess  of  ovary  diguing  into  vagiua 

1 

,., 

... 

Gangreoe  or  sioagliing  of  limbs 

2 

,. 

... 

Extensive  chronic  bed-sores     . 

2 

1 

... 

PcWio  ttbroesfl 

1 

Surgicsl  operation  with  pxinwsive  auppumtioti 

2 

i 

Ulc«mting  caucor  of  iiu^nis,  ute. 

2 

..» 

.. 

"i 

Ulcerating  tumour  of  labium   . 

1 

.. 

i 

... 

Dyaeutery+ syphilis        ,         .         .         ♦ 

,         1 

"i 

I 

... 

Postpharyngeal  absceaa,  probably  syphilitic 

1 

♦  n 

1 

Syphilitic  ulceration  of  periueum    . 
AceumulaHon  of  Fia  with&ut  Discharge  (2  cases] 

I 

... 

1 

58 

27 

8 

i 

. 

Large  coLloction  of  pus  in  peritonfium  ;  general 

tuberculosis          ..,,». 

1 

1 

Suppurating  ovarian  cystjs       .         .         ,         . 
Fresumpiion  of  past  Svppuration  (4  eases). 

1 

... 

2 

1 

... 

OM  phthisis  with  cicatricfia,  but  no  vomiwe     , 

3 

3 

Destryction  of  one  kidney  apparently  by  sup- 

purative process  ,,.,., 

1 

I 

...       1 

4 

4 

. 

(11  catei). 

Distinct  ayphilitic  aymptotns,  or  history 

8 

2 

8 

... 

Syphilis  with  toben^lc,  or  ciratrites  in  lung     . 

2 

2 

2 

... 

Syjjhilia  siisi«cted,  but  not  aMiuitaiiw4    , 

1 

1 

1 

...       , 

11 

G 

11 

... 

M  sMmet  ^  either  Suppuraiion  or  Sifphilis 

1 

(8  eases). 

1 

1 

Cause  unknown 

Totala,  1867  to  1875 

8 

... 

1 

S3 

37 

10               2 
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Causes  of  Lardaceous  Disease  in  118  Cases  examined  post-mortem  at 
St.  George's  Hospital  from  1876  to  1894. 


No.  of 

Tubercle 

Syphilis 

Cancer 

cases. 

present 
in 

present 
in 

present 
in 

Continued  or  pro/use  Discharge  qf  Pus 

ascertained  (96  cases). 

Phthisis  with  vomics          .            .            .            • 

41 

41 

3 

Phthisis  with  vomicse  and  bone  disease 

2 

2 

Empyema  dischar^ng  by  surface  or  bronchi 

3 

Disease  of  spine  discharging  superficially    . 

12 

"i 

„        hip-joint  or  pelvis            „ 
„        skull,  knee,  femur,  tibia ,, 

18 

6 

6 

i 

Scrofulous  disease  of  kidney  causing  lumbar  abscess 

and  empyema     ..... 
Scrofulous  abscesses  of  testicles,  excision  of  both    . 

1 
1 

"i 

Extensive  bed-sores  of  long  standing 

1 

... 

Tropical  dysentery  with  much  ulceration    . 

1 

j      ... 

Dysentery  +  abscess  of  liver  discharging  super- 

ficially     

2 

1 

Dysentery  +  abscess  of  liver  and  empyema  (pus 

! 

shut  up) . 
Hydatid  anscess  of  liver  opened  superficially 

1 

1 

Albuminuric  ulcer  of  bowel,  abscess  in  peritoneum 

and  profuse  discharge  by  bowel 
Faecal  abscess  discharging  su|)erficially 

1 

1 

1 

Pelvic  abscess  discharging  superficially 

Calculous  pyelitis.     IVephrotonaiy    . 

Stones  in  kidneys  and  bladder.  Cfystitis.   Lithotomy 

1 
1 

... 

1 

Long-standing  cystitis  ;  final  sloughing  of  bladder 
Accumulation  of  Pus  vnt?wtU  Escape  (1  case). 

1 

"i    .    '.'.'. 

96 

66 

5 

Empyema  in  child  of  2^  years,  not  discovered  in  life 
Presumption  or  Evidence  o/past  Suppuration  (6  cases). 

1 

1 

Scroftdous  destruction  of  one  kidney 

2 

1 

Sinus  oj)enin^  into  rectum  leading  from  old  mass 

of  cicatricial  tissue  in  place  of  ovary 

1 

... 

Scrofulous  abscesses  about  neck  thirty-one  years 

before  death        ..... 

1 

1 

... 

Destruction  of  one  kidney  by  old  disease  of  uncertain 

character             ..... 
Syphilis  vnthout  considerable  Suppuration  (12  cases). 

•      2 

1 

... 

6 

•^ 

1      '      ... 

Syphilis  with  gummata  or  gummatous  cicatrices    . 
History  of  syphilis,  but  no  gummata 

8 

1 

8 

... 

3 

1 

3 

Syphilis  suspected,  but  not  ascertained 

Xo  Evidence  of  either  Suppuration  or  Syphilis. 

1 

1 

... 

12 

2 

12 

... 

Cause  not  ascertained           .... 
Totals,  1876  to  1894 

3 

... 

118 

60 

18 

... 

Summary  of  the  two  preceding  Tables,  showing  the  Causes  of  Lardaoeous 
Disease  in  201  cases  taken  from  the  Records  of  St  George's  Hospital 
from  the  year  1867  to  the  year  1894. 


Tabercle 

Sjiihilto 

Cuieer 

caneA. 

pFMent 
in 

present 
in 

in 

Continual  o-  i^^^'-fuac  Diacliarge  of  Pus 

aaoii'taiiiixL  ^154  cases). 

Phthisis  with  vomicffi,  including  excavating  pneu- 

monia    . 

53 

58 

8 

,,         ,,          M     +  bone  disease 

6 

5 

... 

... 

,,         „          1,     +  tubercular    ezcayation    of 

kidney    . 

2 

2 

... 

j          „         ,,          „     +  scrofulous  sores 

2 

1 

... 

... 

Disease  of  bone  with  consequent  discharge . 

57 

16 

4 

... 

1  Scrofulous  disease  of  kidney 
,,             ,,            testicle 

2 

1 

... 

... 

1 

1 

... 

... 

Superficial  scrofulous  abscesses 

2 

1 

1 

... 

Discharging  empyema         .... 

8 

... 

Pelvic  or  ovarian  abscess     .... 

8 

... 

... 

... 

Pyelitis  or  cystitis,  with  or  witho  :    tcmo  . 

4 

1 

... 

... 

Dysentery    ...... 

2 

1 

1 

... 

,,        +  abscess  of  liver . 

3 

... 

1 

Hydatid  abscess  of  liver      .... 

1 

... 

... 

... 

Peritoneal  abscess  from  albuminuric  ulcerations  of 

bowel      ...... 

1 

... 

... 

... 

Fecal  abscess           ..... 

1 

... 

... 

Cancer  of  uterus       ..... 

2 

... 

2 

Syphilitic  ulceration  or  al)ace«8 

3 

8 

... 

Gangrene  or  sloughing  of  limbs 

2 

Surgical  operations  ..... 

2 

i 

... 

.. 

Bed-sores      ...... 

Accumulation  of  Pus  without  Exit  (3  cases). 

3 

1 

... 

... 

154 

83 

13 

2 

Empyema     ...... 

1 

... 

Pus  in  peritoneum    ..... 

1        1 

"i 

,  Suppurating  ovarian  cysts   .... 
Presumption  of  past  Suppuration  (10  cases). 

' 

... 

!        3 

1 

... 

... 

Old  phthisis  with  cicatrices,  but  no  vomicffi 

3 

8 

Destruction  of  one  kidney  presumably  by  suppura- 

tion        ...... 

5 

2 

1 

... 

Sinus  Oldening  into  rectum  .... 

1 

Scrofulous  al>8cesses  about  ne6k  thirty -one  years 

before  death        ..... 
Syphilis  without  considerable  Suppuration  (23  cases). 

1 

1 

... 

10 

6 

1 

.. 

Distinct  evidence  of  syphilis 

19 

4 

19 

Sypliilis  with  tubercule  or  tubercular  cicatrices  in 

lungs       ...... 

2 

2 

2 

... 

Syphilis  suspected  but  not  ascertained 

No    evidence    of    either    suppuration   or   syphilis 

2 

1 

2 

'      23 

7 

23 

1 

(cause  unknown)              .             .             .  '          . 

11 

"joi 

"97"" 

... 

.     87 

2 
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Summary  of  preceding  Table,  showing  causes  of  Lardaceous  Disease 

in  201  cases. 

Naof 
Cues. 

Diacharg^  of  Pus  ,,,....     164 

AcvumulatioD  of  pus  without  discharge  *  .  ,  .         S 

Presumption  of  \aLst  suppuration         .  .  »  ,  ,10 

Syiihilis  without  cousideruble  suppuration      ,  ,  .  «      23 

dauw  unkjiowu  (no  evidence  of  suppuration  or  syphilis)        .  .11 

201 

The  present  sketch  of  the  etiology  of  the  disease  ia  based  on  a  collection 
of  201  cases  obtained  from  the  post-mortem  and  case-books  of  St.  (reoige^s 
Hospital  between  the  years  1S67  and  1894.  The  cases  are  in  two  sets, 
the  first  of  which,  from  1807  to  1875,  was  piibHsbed  in  the  second 
edition  of  my  book  on  Alhummm-yi ;  the  second  senes,  from  1876  to 
1894,  was  compiled  for  the  pnrpose  of  this  article  :  it  is  believed  that  the 
two  together  give  a  fair  account  of  the  genesis  of  the  disease  as  it  occni-s 
in  a  general  hospital  It  is  to  be  noticed  that,  Iveing  based  on  post- 
mortem observation,  many  of  the  lesser  degrees  of  the  change  are 
includeil  which  could  not  have  been  discovered  clinically.  During  the 
comi*aiYitively  recent  period  covered  by  the  cases  adduced  considerable 
attention,  f  think  I  may  say  eapecially  at  St.  George's^  has  been  directed 
to  the  mortiid  change  in  question  ;  and  I  believe  that  the  reconls  concern- 
ing it  are  fairly  trustworthy.  Ti >  proceed  to  the  examination  of  the  tables : 
first,  as  regards  suppuration  it  will  be  seen  that  this  process,  with  or 
without  escape,  recent  and  obvious,  or  ancient  and  presumed,  m  presented 
in  167  of  the  201  cases;  that  is,  in  over  tbree-Jifths.  Pulraoimry  phthisis 
and  disease  of  bone  are  both  extremt?ly  fretjuent,  and  about  eifually  so  in 
this  relation  ;  ejich  accounts  for  over  a  quarter  of  the  total.  Syphilis 
presents  itself  as  the  ostensible  cause  in  23  of  the  201,  or  in  about  one- 
ninth.  If  we  take  all  the  cases  in  which  syphilis  was  recognised  as  in 
any  way  mixed  up  with  the  case,  though  possibly  not  its  main  feature, 
we  must  give  it  a  place  in  37  of  the  201,  or  aliout  a  fifth.  It  is  not 
easy  to  estimate  exactly  the  influence  of  syphilis  in  this  matter ;  it  is 
obvious  that  a  person  may  have  had  this  disease  and  may  die  of  another 
entirely  unconnectt?d  with  it ;  on  the  other  hand,  it  is  certain  that  this 
change,  though  {lossibly  an  important  factor,  nnist  lie  often  overlooked. 
Tubercle  and  cancer  do  not  apjicar  i\&  larchiceous  antecedents  excepting 
with  suppuration  as  an  in  terrace  h*ar  v.  Cancer  may  l»e  briefly  dismissed  ; 
it  occurred  but  in  two  instances.  Tubercle,  on  the  other  hainl,  was 
exceedingly  frequent ;  it  was  present  in  nearly  half  of  the  whole  nimiber. 
Associated  as  tubercle  is  with  chronic  suppurative  processes  this  could 
hanlly  be  otherwise ;  but,  independently  of  purulent  fonnation,  there  is 
Tio  evidence  that  it  causes  larrlaceous  flisense.  There  is  aliundant  ewJence, 
on  the  other  h.'tnd,  that  suppuration  without  tubercle  or  any  recognised 
constitutional  taint  is  effective  in  this  respect;  witness  the  considerable 
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number  of  instances  in  which  the  organic  change  has  ensued  upon  non- 
tuberculous  empyema,  abscesses  originating  \dthin  the  abclomen,  alj«ccB*es 
of  the  Hveiv  dysentery,  and  extensive  bed-8ore.s  in  which  there  has 
no  complication  of  the  kind  referred  to. 

Among  the  probUimatical  causes  of  the  lardaceoiis  change  is  mal« 
Malariii  is  common  in  India,  so  is  the  lanlaceous  disease,  if  we  may  jii4 
by  the  frequency  mth  which  it  is  displayed  by  returned  Indians.  Malarial 
fevers  c^vuse  wasting  and  cachexia,  and  hare  a  special  eftect  in  dc*stiwing 
the  corpuscles  of  tbe  bIoo«b  Lanlaceous  disease  would  seem  to  h^  a  po^ 
sible  result,  but  I  can  find  no  evidence  that  it  is  an  actual  one.  Malaris 
appears  to  exert  its  destructive  influence  mainly  upon  the  red  corpuscles; 
lar^aceous  diseiise  when  prtKiuced  by  suppiuation  must  )>e  due  X^  the  low 
of  the  white.  1  bavo  ha<l  especial  regard  to  ague  and  remittent  fever  in 
examining  the  reconis  to  which  I  have  so  often  rcfen-ed,  and  out  of  the  201 
cases  I  can  find  but  three  where  there  was  a  distinct  malarious  history; 
in  one  of  these  there  was  a  history  also  of  dysentery,  in  another  of 
dysentery  together  with  abscess  of  the  liver;  so  that  only  in  one 
instance  is  malaria  presenftid  as  the  oateiisil)le  cause,  and  even  in  this  vre 
have  no  assurance  that  it  was  the  actual  one. 

While  \\\My\\  the  topic  of  malaria  a  t|ueation  presents  itself:  Does  tho 
influence  of  a  tropical  climate,  irrespective  of  any  special  disease,  pno 
duce  or  promote  lardaceous  change?  I  think  there  can  Ije  no  doubt 
that  the  influence  of  the  tropics  acts  as  a  predis|M)8ing  or  co-operating 
CJiuse,  though  not  in  itself  suflicicnt ;  suppuration  is  apt  to  be  profuse  in 
hot  climates ;  there  are  many  facilities  for  the  acquirement  of  syphilis. 
and  the  imperfect  nutrition  of  the  European  must  lessen  his  power  of 
resistjince  where  nutrition  is  concerned. 

Another  question  arises  on  the  etiology  of  lardaceous  disease  :  Doei 
this  condition  ever  ensue  as  the  consequence  of  protracted  albuminuria 
apart  from  suppuration  or  syphilis  %  Lanlaceous  kidneys  take  almort 
every  shape  which  is  covered  by  the  name  of  Bright.  A  chronic  granukr 
kidney,  which  looks  at  first  sight  \\&  if  it  might  be  gouty,  or  a  large 
white  kidney  which  without  testing  might  pass  as  the  residt  of  simple 
nephritis,  may  give  the  lardaceous  reaction-  Is  the  pithological  change 
which  this  indicates  a  mere  supemddition  to  disease  of  another  kiiul,  or 
is  it  always  to  be  regarded  as  the  primary  or  at  least  an  independent 
condition  T  in  shorty  is  long-con tinuecl  albuminuria  to  be  reckimed  among 
the  causes  of  the  lardaceous  change  t  I  think  this  question  must  lie 
answered  in  the  negative.  The  lardaceous  infiltnition  is  capable  of  causing 
renal  inflammation,  chronic  and  acute,  tulial  and  interstitial ;  and  it  may 
be  at  the  bottom  of  almost  any  type  of  albuminuric  disease.  The  history 
of  such  cases  as  appear  mixed  will  almost  always  rlisplay  some  connec- 
tion with  suppuration  or  syphilis;  while,  on  the  other  hand,  even  the 
most  protracted  cases  of  renal  disease  which  distinctly  originate  in  other 
causes  fail  to  acquire  any  lardaceous  complication. 

Stippuration,  to  give  rise  to  laitlaceons  consequences,  must  as  a  raid 
be  long  continued ;  hence  it  comes  to  pass  that  so  many  cases  of  this 


■connected  with  tiil)ercle  find  disease  of  bone.  In  la<^king 
thrnngh  it  large  numl^er  of  ca.ses,  I  find  that  the  suppumtive  process  wiis 
(Lnttid  back  from  ileath  fur  peritxla  ranging  in  the  majority  from  one  year 
to  ten :  though  these  limits  in  a  few  wer*5  fallen  short  of,  or  exceeded* 
As  an  instance  in  which  comparatively  l>rief  snppuration  was  thns  eftec- 
tive»  I  niay  mention  one  in  which  I  satisfiwl  myself  that  the  Malpighian 
bodies  of  the  kiilncy  gave  the  reaction  after  only  three  weeks  of  snppnra- 
tion  connected  with  ampntation  of  the  thigh.  The  discharge  was  most 
profuse.  The  snbject  wits  a  previonsly  healthy  young  man,  whose  limb 
was  removed  immediately  after  a  compound  fractm^e.  Death  was  due  to 
pyiPHiia  (0),  The  lardaceotis  change  evidently  comes  on  during  the  presence 
of  the  suppiiration;  though  it  may  iu)t  be  discovered  until  it  has  continued 
for  many  years^  or  even  until  many  yt^ars  after  it  has  ceased*  A  [witicnt 
who  died  of  reual  disease  of  this  nature  had  had  a  discharging  sinus  for 
twenty-four  years ;  another,  whose  death  was  mainly  due  to  phthisis,  hut 
ha<:l  also  lartlaceoiis  symptoms,  albuminuria,  and  diarrhtea,  had  a  history 
of  phthisis  extending  over  twenty  years.  In  a  case  in  \vhich  the  renal 
resfults  of  the  disease  proved  fatal  at  the  age  of  5S^  nothing  more  recent 
was  found  to  account  for  it  than  suppurating  cervical  glands  at  the  ago 
of  27,  and  ancient  lung  disease  which  had  been  attended  with  habitual 
winter  cough ;  it  was  represented  at  death  only  by  caseous  deposits. 

In  regaixl  to  this  effect  of  suppunition»  it  is  striking  how  individuals 
ditier  in  their  jwwer  of  resisting  it ;  wasting  and  exhausting  processes  tell 
so  differently  upon  different  persons,  that  what  is  harndess  to  one  may 
be  fatal  to  another.  It  is  obvious  that  suppuration  occurring  together 
wdth  acute  illness  or  general  disturliance  of  health  is  more  mischievously 
effective  than  where  the  constitutional  state  is  less  involved  ;  and  one 
man  is  more  resistive  than  another,  according  to  his  strength  of  constitti- 
tion,  the  goodness  of  his  stomach,  or  the  advantages  of  his  surroundings. 
When  the  condition  arises  from  syphilis,  which  it  may  do  quite  inde- 
pendently of  any  suppurative  process,  the  organic  change  is  a  late,  or 
what  I  suppose  would  be  called  a  tertiary  result.  Among  the  cases  (118 
in  Tiumber)  which  I  have  abstracted  frrmi  the  St.  George's  records  for 
the  purpose  of  this  pJtper,  I  find  that  the  time  of  the  infection  before 
death,  so  fiir  as  it  couhi  he  ascertained,  ranged  from  three  years  to  thirty- 
two  years ;  and  it  is  possible  that  a  larger  experience  might  increase  the 
range  in  both  directions.  A  patient  in  whom  the  syphilis  was  apparently 
oongenital  died  of  laidaceous  disease  at  the  age  of  21. 

Subjects  of  Lardaceous  Disease. — The  subjects  of  the  disease  as 
presented  in  hospital  practice  are  more  often  male  than  female,  in  the 
proportion  shown  below*  It  is  not  to  b©  supposed  that  the  dii^ease  has 
any  aexnal  preference,  l>ut  many  of  the  causes  to  which  it  has  been  traced 
affect  the  male  more  than  the  female.  Men  are  more  amenable  to  violence 
and  exposure  than  women,  and  are  more  often  syphilitic. 

With  regard  to  age  the  disease  is  rare  under  10  or  after  50;  it  is 
commoner  between  20  and  40.  It  may  be  said  that  its  chosen  march  is 
the  prime  of  life.     As  the  alow  result  of  antecedent  mischief  it  seldom 
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presents  itself  very  early  in  life  ;  while,  since  the  diseases  which  it  follow* 
mostly  belong  to  the  early  and  middle  periotis,  advanced  age  m  usually 
exempt. 

Sex  of  118  Fatal  Cases  of  Lardaceoua  Disease  examiued  post-mortem 
at  St.  George^s  Hospital. 

Males,  87.  Females,  31, 

Age  at  Death  of  11 6  Cases  of  Lardaceoua  Disease  examined  po«t-mortem 
at  St  George's  Hospital. 

Agt»atD«th,  NmaljorofCttei. 

0  to  10  ,         .         <         .      '   .  4 

11  „  20 20 

21  ,.  30 SI 

31  ,,  40  .         .         .         .         .36 

41  ,,  5a 17 

61  ,,  ao 8 

61  „  70 0 

Over  70 0 

]16 


Symptoms. — As  the  lardaceons  condition  is,  in  the  first  place,  general 
to  the  blood,  and  the  tisaue  localisations  secondary  or  consequent,  so  there 
are  constitutional  manifestations  of  the  disease  irrespective  of  the  seveml 
organic  lesions.  Syphilis  has  fretfuently  left  its  mark.  Together  with 
this,  or  apart  from  it,  the  effects  of  the  tropica  are  often  to  be  diseemed 
in  the  leanness  and  brownness  which  testify  alike  to  both  influences.  The 
wasting  results  of  various  chronic  and  exhausting  diseases  are  apparent* 
and  sharp  featiu^es  and  spindle  shanks  are  often  conjoined  with  a  prominent 
aMomen.  The  jHiUor  ittUiu  is  more  common  than  the  ivory  pallor  of 
recent  and  simple  renal  disecise,  though  this  form  of  white  swelling  is 
sometimes  to  be  noticed  when  the  lardaceoua  change  is  purely  renal^  k 
recent,  and  of  suppurative  origin.  The  condition  is  often  U^  be  recognised 
at  a  glance  :  the  crooked  back  or  obvious  joint  dise^ise,  the  look  of  travail 
or  of  sad  experience,  supply  a  ready  explanation  to  the  albuminuria,  the 
dropsy,  or  the  visceral  enlargements  which  are  perhaps  the  ostensilile  e\iU 
which  have  brought  the  patient  and  the  physician  into  contact.  It 
rarely  happens  that  the  diagnosis  is  a  matter  of  donht ;  apart  from  the 
antecedents,  diarrhoea,  polyuria,  and  thirst  are  indicative,  as  also  is  tbe 
distribution  of  the  oedema,  which  is  more  like  that  of  heart  disease  than 
of  kidney  dise^ise  in  the  respect  that  it  affects  the  ankles  more  than  the 
face. 

The  symptoms  of  lardaceous  disease  as  proper  to  the  separate  organs 
will  b«  disi:us8etl  in  connection  with  the  dise^ises  of  each  ;  here  it  is  only 
ncccssaiT  lo  provide  a  somewhat  general  description  with  but  brief 
reference  to  the  organs  in  particular. 
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The  outset  of  the  disease  is  usiuilly  gradual  and  eyen  imperceptible. 
The  most  prominent  consequences  are  albuminuria, diuresis,  thirst,  diaiThcEa, 
vomiting,  oedema  or  wasting  according  to  circumstitnces,  or  possibly  both 
together ;  cnkrgement  of  the  liver  and  spleen,  and  prostration.  In  the 
majority  of  cases  the  renal  changes  are  the  ejirliest,  as  they  are  the  most 
constant.  An  analysis  of  118  cases  from  the  post-mortem  records  of 
St.  Greorge*s,  which  were  collected  without  special  regard  to  any  particular 
organ  but  included  all  in  which  the  lardaceous  change  was  found  after 
death  in  any  situation^  presented  32  in  which,  though  the  special  change 
was  apparent  after  de^ith,  no  symptoms  of  it  were  detected  during  life. 
Of  the  8€  crises  in  which  syropioms  had  been  noted  which  were  attribut- 
able to  the  special  change,  these  symptoms  were  referriblo  to  the  kiilneys 
in  76.  In  G7  of  these  the  urine  was  recorded  as  albuminous  ;  in  57 
(Jt^delDa  was  present.  Though  there  were  several  cases,  Boma  of  them  in 
surgical  wards,  in  which  renal  symptoms,  mostly  oedema,  were  jj  re  sent, 
but  in  which  the  state  of  the  urine  was  not  observed  or  rccoixied, 
there  ia  but  one  instance  among  them  in  which  the  nrine  was  definitely 
stated  as  not  containing  albumin  ;  this  was  a  case  of  phthisis,  and  though 
the  kidneys  showed  lardaceous  change,  it  is  possible  that  the  o?dema  may 
not  have  been  truly  renal.  In  very  early  renal  changes  of  this  nature 
the  urine  may  be  not  yet  all >umi nous  ;  an  early  state  of  the  transformation 
may  be  discoverable  after  death  where  no  symptoms  had  as  yet  reached 
the  surface. 

Next  in  frecjuency  to  the  renal  symptoms  come  those  which  point  to 
the  intestinal  complication.  Dianhcea  was  recoixled  in  52  of  the  118 
crises  of  which  1  have  written,  and  was  largely  concerned  in  causing  death 
in  21,  Of  all  the  symptoms  of  lardaceous  disease  diarrhiea  has  the 
greatest  diagnostic  significance  and  the  greatest  vital  importance.  It  is 
not  possil»le  ipdte  to  separate  the  diarrhira  due  to  a  lardaceous  state 
of  the  bowel  from  a  condition  with  which  it  is  often  associated, 
namely,  tubercular  ulceration.  Vomiting  is  a  less  frequent  accompam'- 
ment  of  lardaceous  disease  than  diarrhoea ;  it  is  generally  due  to  the 
special  change  in  the  stomach  itself,  sometimes  it  belongs  to  the  iireemia 
which  pertains  to  the  renal  complication.  In  the  series  of  cases  I  have 
referred  to,  vomiting  was  noted  in  28  instances ;  in  5  of  these  it  was 
probably  uraemic. 

In  the  lardaceous  process  the  liver  and  spleen  are  apt  to  become 
enlarged,  seldom  extremely,  but  enough  to  be  erident  to  the  hand,  and 
to  come  within  the  clinical  purview  of  the  disease.  At  page  261  is  an 
outline  showing  what  may  be  considered  the  maximum  of  hepatic 
swelling  from  this  cause  ;  other  figures  are  annexed  which  display  such 
moderate  visceral  enlargements  as  are  more  commonly  met  with. 
Tangible  or  at  least  great  enlargement  of  either  of  these  organs  is 
present  only  in  a  minority  of  cases — that  of  the  spleen  less  often  than 
J  that  of  the  liver ;  and  it  may  be  added  that  though  tangible  organic 
^  enlargement  is  by  no  means  common,  yet  symptoms  in  connection  with 
the  hepatic  or  splenic  changes  are  more  infrequent  still.     It  is,  indeed, 


li  matter  of  surprise^  when  we  see  the  extent  and  frequency  of  the 
alterations  in  the  liver  and  spleen  (more  particularly  of  the  hver)  as 
displayed  in  the  post  -  mortem  room,  that  corresponding  symptoms 
are  not  more  conspicuous.  It  is  not  difficult  (as  will  be  elsewhere 
shown)  to  gather  from  a  Tvide  experience  many  instances  of  hepatic 
enlargement  with  some  of  which  there  have  been  diaturl)ances  nf 
function;  but  iis  compared  with  renal  or  bowel  symptoms  those  i'  ' 
ing  to  the  liver  are  in  a  very  small  minority.  Jaundice  and  1»  i 
cythiemia,  as  the  resultfi  of  lardaceous  disease,  are  both  extremely 
uncommon.  In  the  series  of  118  cases,  putting  aside  mere  enkrgemont, 
there  were  but  six  in  which  symptomis  occurred  which  could  bo  attribute! I 
to  the  liver.  In  one  case,  complicated  with  hydatid  abscess  of  the  liver, 
which  was  also  lardaceous,  there  was  jaundice ;  there  was  none  in  ftn>' 
other  case.  In  all  the  six  there  was  ascites ;  but  in  four  of  them  it  ? 
that  this  symptom  may  have  been  partly  renal ;  for  in  them  i 
oedema,  apparently  of  this  nature,  together  with  albuminuria,  W  »t| 
regarti  to  the  spleen,  the  enlargement,  if  present,  is  not  extreme,  nor  •!' 
it  approach  what  is  commonly  found  with  leucocythiemia :  the  sympn  > 
of  the  splenic  pLirticiimtion  are  not  marked  beyond  the  gont?ral  » 
tion  that  this,  together  with  the  he|jatic  change,  is  concerned  in 
about  the  general  look  and  state  which  is  expressed  by  a  woni 
the  more  useful  because  not  too  exact — cachexia. 

Death  is  more  often  directly  duo  to  the  antecedent  di-^- 
the  lardaceous  consequence.     Talcing  cases  aa  they  present  il 
the  post-mortem  room,  it  appears   that  in  a  conaiderable  v 
them  no  laniaceous  symptoms  had  as  yet  d 
evidences   of    the   change  were  apparent  aft. 
that  the  raorUiil  process  muist  reach  a  certain  pfim 
noticeably  with  function.     The  following  table  in  : 
cause   of    death    in    118   caaoa  where  the   lard/i' 
covered  afterwards.     It   is   seen    that   the   liinl 
chief  cause  of   dcjith  in   about   a  thirtl  of   tl 
the    rest    it   wiis    brought    about 
phthisis,  and  disease  of  bone  being  tL 
understood  that  as  lardaceous  disease  wa& 
must  have  contributed  to  the  fatal  issue  i  i 
as  the  main  or  chief  cause*      In  otk 
obviously  a4  I' 
order  ; . 
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place,  that  the  lardnceous  deposit  may  be  removed  spontaneously,  or  the 
eaiiclition  rectified  by  the  efforts  of  nature.  A  tendency  to  recovery  is  to 
be  recognised,  though  not  much  reckoned  on.  After  death  organs  are 
occasionally  found  to  display  all  or  nearly  all  tlie  lardaceous  characters 
except  the  reaction  which  appears  to  have  been  abolished  as  the  disease 
receded.  A  marked  hi^story  of  renal  disease  of  lardaceous  origin  may 
eventuate  in  a  fibrotic  kidru\v  which  no  longer  presents  tlie  special 
reaction;  the  kidney  in  this  case  has  been  permanently  damaged,  though 
no  longer  lardaceous :  there  is  reason  to  believe  that  this  change  may 
present  itself  to  a  slight  but  decided  extent  and  pass  away,  leaving  neither 
fnncdonal  tlisturbanco  nor  visible  change.  I  have  often  thought  that 
temporary  suppuration  may  produce  temporary  krdacity.  These  con- 
siderations enct>nrage  stu-gical  etideavours  to  abolish  suppiu-ative  lesions, 
Lardaceotis  patients,  unless  the  disease  be  extreme,  retain  a  considerable 
amount  of  hesding  capacity,  and  often  do  well  after  operations.  It  is 
certjiin  that  lardaceous  conditions  are  now  less  frequent  and  less  extreme 
than  they  used  to  be  twenty  years  ago  ;  a  change  which  may  be  attributed 
to  the  increased  use  of  if>dide  of  potassium  and  the  introduction  of  anti- 
septic sm'gery.  IcKlide  of  potassium  is  not  only  of  obvious  use  in  eon- 
troUing  the  later  eftecta  of  syphilis  and  preventing  the  lardaceous  and 
other  complications,  but  it  exerts  a  distincth^  curative  action  upon  lard- 
aceous disease  which  has  been  left  behind  or  has  ensued  upon  a  remote 
specific  infection.  When  renal  or  other  visceral  disease  of  this  nature  can 
be  traced  even  remotely  to  syphilis,  exfierience  gives  us  encouragement  to 
urge  the  reined}'  in  considerable  doses  and  for  a  long  time  ;  chronic 
and  apparently  hopeless  renal  disease  sometimes  yields  to  such  perse- 
verance. The  treatment  must  extend  over  years,  beginning  with  sub- 
stantial doses — say  20  or  30  grains  a  day,  reducing  as  time  goes  on  or 
the  patient  becomes  intolerant.  I  often  give  irxlide  of  iron  wkh  the 
potash  sjdt.  I  have  seen  the  best  results  in  retial  cases  from  the  combined 
influence  of  iodide  of  pf:>tassium  and  a  southern  winter  resort — the  Riviera 
or  Egypt,     In  such  a  climate  the  iron  may  be  dispensed  with. 

Supposing  there  be  no  question  of  syphilis  or  of  surgery,  the 
lardaceous  state  must  be  generally  treated  with  restomtives,  which  may 
be  the  more  hberally  administered  the  less  renal  the  stress  of  the  disease. 
Should  nnemia  threaten,  it  is  not  necessary  to  insist  that  it  may  he 
hastened  by  ovei -die ting.  But,  as  a  rule,  the  diet  may  bo  liberal,  and 
all  the  means  employed  in  favour  of  the  general  health,  on  general  prin- 
ciples, which  are  within  reach.  Sea-air  and  country  air  are  beneficial, 
especially  sea-air — of  the  *niracing"  kinds  of  which  Margate  may  be 
taken  as  an  example.  Medicines  of  the  tonic  class  are  beneficial — iron, 
perhaps  best  as  iodide^  quinine,  and  cod-liver  oil ;  especially  if  the  case 
be  tubercular. 

Looking  at  the  solubility  of  the  morbid  deposit  in  alkalies,  and  at  the 
deficiency  of  potash  in  its  composition^  I  formerly  gave  potash  with  a 
remedial  aim.  If  so  given  it  should  be  as  liquor  potassse  upon  an  empty 
Stomach ;  but  the  good  is  less  apparent  than  is  th^it  of  the  drugs  before- 
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mentioned,  and,  perhaps,  of  all  remedies  the  most  effective  are  those 
which  come  from  the  laboratory  of  Nature,  and  are  brought  by  the  sea- 
breezes. 

W.  HowsHiP  Dickinson. 


REFERENCES 

1.  GoHNHEiM*8  LtduTti  ou  General  Pathology,  vol.  ii.  p.  687.  New  Sydenliam 
Society.— 2.  Cornil.  Archives dephysioL  1875,  p.  671.— 3.  Dickinson,  W.  H.  Med.- 
Chir.  Trans,  vol.  liii.  p.  370.— 4.  Idem.  Mcd.-Chir.  Trans.  1867,  vol.  1.  p.  39,  plate 
2. — 5.  Idem.  Path.  Sac.  Trans.  1879,  vol.  xxx.  p.  511. — 6.  Idem.  Albuminuria,  2nd  edit. 
pp.  234-275  ;  1877.— 7.  Ddpr£.  Path.  Soc.  Trans,  vol.  xxxii.  p.  3.-8.  Fagge,  C. 
Hilton.  Path.  Trans.  1876,  p.  324.-9.  Frerichs.  Diseases  of  Liver,  vol.  ii.  p.  167. 
Translated  by  New  Sydenham  Society.— 10.  Friedrich  and  Kekul^.  Firch.  Arch. 
Bd.  xvi.  S.  50.-11.  Grainger  Stewart.  British  aiui  Foreign  Malico-Chirargical 
Review,  1866.— 12.  Idem,  Bright  s  Disease,  2ud  edition,  1871. — 13.  Hamilton,  D.  J. 
Text-Book  of  Pathology,  vol.  i.  p.  167.-14.  Jurgens.  Vircti.  Ardiiv,  Bd.  Ixv.  S. 
189. — 15.  Kahlden,  Von.  Methods  of  Pathological  Histology,  p.  65.  Translated  by 
H.  M.  Fletcher.- 16.  Krawkow.  Centralhlatt  f  allg.  Path.  u.  path.  Anat.  May  20, 
1895.-17.  Kyber.  Virchow'sArchiv,  Bd.  Ixxxi.  S.  270, 420.— 18.  Lea.  Chemical  Basis 
of  the  Animal  Body,  p.  47. — 19.  Mar^'ET,  \V.  "Report  of  Committee  on  I^ardaceous 
Disease,"  Path.  Trans.  1871,  vol.  xxii.  p.  1.— 20.  Meckel,  H.  ChariU-Annalcn, 
1853,  iv.  2.— 21.  Pavy,  F.  W.  Guys  Hospital  Reports,  1884,  vol.  x.  series iii.  i>.  315. 
—22.  RiNDFLKiscH.  A  Manual  of  PathoU^jical  Histology,  vol.  i.  p.  43.  New  Syden- 
ham Society.— 23.  Rokitansky.  Lehrh.  d.  path.  Anat.  1846,  i.  S.  445. — 24.  RiD- 
neff  and  KI^hne.  Vireh.  Arch.  Bd.  xxxiii.  S.  QQ. — 25.  Virchow.  Virchoics 
Archiv,  Bd.  vi.  S.  268,  416  ;  viii.  S.  364.-  26.  Idem.  Cellular  Pathology.  Translated 
by  Dr.  Chance,  p.  367.-27.  Waonkr,  E.  Arefi.  d.  Hcilk.  ii.  S.  481.-28.  Wkber, 
F.  P.  American  Journal  of  Medical  ScicjiceSf'Sov.  1895. — 29.  Wichmann,  G.  Beitr. 
path.  Anat.  v.  allg.  Path.  1893,  Bd.  xiii.  S.  487,  with  extensive  bibliography. — 
30.  WiLKS,  S.  Qv,y'8  Hospital  Reports,  1856,  series  iii.  vol.  ii.  p.  105  ;  1865,  series  iii. 
vol.  ii.  p.  65. — 31.  Zeigler's  Text-Book  of  Pathological  Anatomy,  vol.  i.  p.  90,  trans- 
lated by  MaoAlister. 

W.  H.  D. 


VOL.  Ill 


DISEASES  OF  ALIMEXTATION  AND  EXCRETION 


GENERAL   PATHOLOaY   OF  DIGESTION' 


^l*HE  process  of  fligostion  is  in  part  mechanical  and  in  part  chemical. 
The  first  part  of  the  process  is  required  to  reduce  the  less  sohihle  portions 
of  the  food  to  a  state  in  which  the  digestive  secretions  can  act  upon  them. 
Moreover,  it  ensures  the  due  propulsion  of  the  alimentary  mass,  and  the 
aubmission  of  it  to  the  several  agentii  which  affect  it  in  turn  as  it  traverses 
the  whole  length  of  the  digesti\  e  system.  The  chemical  changes  are 
effected  by  the  action  of  vaiious  digestive  secretions,  poured  out  by 
special  glands  at  di Herent  parts  oi  the  alimentary  canal.  These  secretions 
subject  the  constituent  of  the  food,  chielly  the  hydrocarbons  and  pro- 
teids,  to  changes  which  convert  them  into  bodies  easy  of  absorption  and 
fit  for  assimilation.  So  intenlependent  are  the  various  jxarts  of  the 
process  that  faibire  cither  of  the  mechanical  or  of  the  chemical  factors 
leads  sooner  or  later  to  disturliance  of  the  whole.  It  is  therefore  con- 
venient to  consider  septirately  the  several  portions  of  the  digestive  tract 
in  which  the  chief  alterations  of  the  foodstufls  occur  ;  yet,  when  use  is 
made  of  such  expressions  as  '*  oral/'  **  gastric,"  or  **  intestinal  iligestion," 
it  must  be  remembered  that  a  disturbance  of  any  one  of  these  three 
processes  will  in  more  or  less  measure  disturb  the  integrity  of  the  rest 

L  Oral  DltiESTnjN. — In  the  month  the  coarser  portions  of  the  food 
are  broken  up  and  subjected  to  a  process  of  trituration,  wliiist  the  softer 
masses  become  more  thoroughly  disintegrated,  and  are  incoi-porated  with 
the  saliva  by  means  of  the  teeth,  the  tongue,  and  the  buccal  nniscles. 

The  Saliva,  as  it  appears  in  the  mouth,  is  not  the  pure  secretion 
derived  from  the  three  pairs  of  true  salivary  glands — the  {)arotid,  the 
submaxillary,  and  lingual,  bnt  is  largely  mixed  with  mucus  from  the 
glands  of  the  buccal  nnicous  mend>rane,  with  portions  of  foi>d  in  a  states 
of  decomjKXsitiotj,  ari<l  with  numerous  micro-organisms.  When,  however, 
as  in  the  physiological  laboratory,  sjdiva  is  obtained  pure,  it  appears  as  a 
frothy,  viscid,  and  transpu*ent  fluid  of  a  specihc  gravity  ranging  from 
1002  to  1006.  Its  norma!  reaction  is  alkaline,  but  sometimes  owing 
to  decomposition  it  is  acid.  Under  the  microscope  certain  so-called 
**  salivary  corpuscles"  are  seen.  These  chielly  consist  of  altered  leuco- 
cytes and  s^piamous  ejjit helium  from  the  oral  mucous  membrane.  Large 
numbers  of  micro-organisms  are  also  visible.  The  average  composi- 
tion of  saliva  may  be  stated  as  yielditig  in  iOOO  parts:  water,  994^4; 
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solids,  5*6.  The  solids  consist  of  about  3  5  of  soltible  organic  matter 
and  epithelium  and  1*6  of  salts,  Tlio  soluble  organic  matter  comprises 
a  prutuid  resombliug  scrum  allmmin,  mucin,  globulin^  a  dmstatic  enzyme 
(ptyiiin),  traces  of  a  proteolytic  fcriiient  probably  pepsin,  and  certain 
extractive  matters,  such  as  urea  and  leucine.  Lactic  acid  is  occasion- 
ally found  but  is  indicative  of  disease.  The  sails  consist  of  the 
alkaline  and  enrthy  pho.sphateSj  carbonates  and  chlorides  ;  sulphocyanate 
of  potassium  is  an  occasional  ingredient  of  human  saliva.  Free  ammonia 
can  nearly  always  be  found  in  oml  saliva,  being  probably  tbe  result  of  decom- 
position.  It  is  said  that  nitrates  are  also  to  be  found.  Hie  three  pairs 
of  salivary  glands — the  parotid,  Bubmaxillaryj  and  liri^ial — -arc  alone  con- 
cerned in  furnishing  the  diastatic  enzyme  of  sab  vary  iligi?stion.  A 
mixture  of  the  secretions  of  all  three  jmirs  of  glands  is  more  active  than 
the  secretion  of  any  one  pair  taken  alone,  but  the  secretions  of  these  pairs 
differ  one  from  another.  The  stiliva  obtained  from  the  pirotid  is  rich  in 
diastatic  enzyme,  but  contains  otily  a  trace  of  mucin  ;  the  submaxillary 
secretion  is  rich  in  mucin,  and  contains  hut  traces  of  the  tliastatic  ferment. 
The  sublinguiil  saliva  in  the  hinnan  subject  has  not  lioen  investigated ; 
but  in  dug-i  it  has  l>ccn  obtained  in  a  visc«»ns  mass  rcsi^niltling  frogs* 
spiwn.  The  physiological  etiecta  of  the  stimulation  of  tlic  nerves  sup- 
plying these  two  glands  have  been  thoroughly  investigated  and  are 
recorde<l  in  the  physiological  text-books.  Here  it  is  only  necessary  to 
summarise  tlie  results.  Stimulation  of  the  fKarotid  by  J:icobHon's  nerve 
proiluccs  a  watery  secretion  containing  little  proreid  matter,  diastatic 
ferment  f>r  s^dts.  Irritation  of  the  sympathetic  causes  no  secretion  ;  but 
irrittition  of  Jacobs<:>n'B  nerve  and  the  8ymi>athetic  at  the  same  time  gives 
rise  to  an  abundant  supply  in  which  the  organic  constituents  abound. 
The  salts,  however,  are  but  slightly  incre^ised.  Stimulation  of  the 
chorda  tympani  produces  an  increased  flow  of  sidiva  from  the  sidmiaxillary 
gland  J  if,  hmvever,  the  stinudaiion  be  directed  exehifjively  to  the  sympa- 
thetic lilariient,  the  secretion,  though  abundant,  becomes  thicker  and 
more  gelatinoiia  than  tliat  which  flows  on  stimulation  of  both  tilaments. 
Section  of  the  nerves  without  stimulation  often  leads  to  the  discharge 
of  a  thin  aqueous  secretion  for  days  and  weeks  together— the  so-called 
*  *■  para  1  y  ii  c  Siil  i  v  a. " 

(tj)  AUfmiifm  of  rmdhm. — -The  normal  alkaline  re>action  of  the  saliva 
has  an  undoubted  effect  on  the  gastric  secretion.  Claude  Bernard 
found  by  experiment  thsit  it  is  the  best  stinudant  to  excite  the  flow  of 
gfistiic  jniee.  On  the  other  hand,  tlie  anorexia  that  at tentla  all  cases  of 
salivation  may  be  due  to  the  dilution  and  neutralisation  of  the  gastric 
juice  by  lai'ge  quantities  of  alkaline  saliva.  The  reaction  of  the  saliva  is 
sometimes  acid,  even  in  persons  of  apiwirent  health.  This  is  probably 
due  to  iicid  ferraentation  occurring  in  the  mouth.  It  has  repeatedly  been 
Btate<i  that  in  diabetes  the  reaction  is  acid,  and  that  this  is  tbie  to  the 
presence  of  lactic  acid.  Dr.  Gam  gee  from  ol  (.nervation  of  two  ron  firmed 
cases,  in  both  of  w4uch  he  found  a  marked  alkaline  reliction,  has  denied 
this  statement     One  of  us  (Ealfe)  has  noticed  an  acid  reaction  on  several 
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occasions,  but  tbe  pbenomenon  is  not  constant :  when  it  occurs  it  is 
probibly  duo  to  acid  ferinentfition,  and  not  to  the  secretion  of  acid  saliva. 

{h)  Aitttaixon^  in  quantiti/  are  apparent  in  the  dripping,  rooist,  dvy\  or 
parched  moutli,  according  as  the  secretion  is  profuse  or  scanty.  The 
average  daily  quantity  ia  about  1500  grains.  Under  norm:i.l  circum- 
stances an  increased  flow  of  sahva  follows  reflex  stimulation  by  the  sight 
and  em  ell  of  food,  but  there  may  also  be  more  direct  causes.  A 
form  of  sahvatiorij  which  in  ita  exaggeration  resembles  "  the  watering  of 
the  chaps"  of  a  healthy  appetite,  is  the  profuse  watery  discharge  which, 
with  a  similar  discharge  from  the  gastric  glands,  constitutes  **  water 
brash/'  In  certain  lesions  of  the  nervous  systi^m  the  secretion  is  at  times 
thiu,  watery,  and  paralytic,  or  thick  and  viscous^changes  which  may  be 
demonstrated  experimentally  by  the  section  of  nerves.  Salivation  often 
occurs  in  hysterical  and  in  pregnant  women.  It  also  occurs  io  diseases 
and  injuries  to  the  mcmth,  such  as  thrush,  scorbutic,  tuberculous,  syphiliticj 
malignant  ulcers ;  or  from  corrosive  poisons.  Certain  drugs  (mercury, 
iodine,  jaborandi),  acting  through  the  nervuus  system,  have  like  cITects.  In 
insanity,  again,  and  in  teetliing  children  salivation  is  no  imusual  symptom. 
Cases  of  api^rent  salivation  may  be  due  to  difficulty  of  swallnwing^  of 
which  an  instance  may  be  cited  in  cases  of  bulbar  piralysis;  although  the 
quantity  and  the  long  continuant e  of  the  flow  in  this  disease  prevent  us 
from  regcirdiiig  it  as  ef|uiv.i.lent  to  the  so-cidled  *^  paralytic  se>'retiocL" 
The  evils  uf  long 'Continued  salivation  have  been  attributed  to  (a)  a 
diminution  of  the  amount  of  diastatic  enzyme,  which  certJUnly  has  a 
low  percentage  ratio  in  this  condition ;  (p)  the  draiti  of  water  from  the 
body ;  (y)  the  dilution  and  neutralisation  of  the  gastric  juice  l>y  the 
constant  swallowing  of  largo  quantities  of  alkaline  saliva.  These  are 
perhaps  the  most  important  factors  at  work  in  causing  the  weakness  and 
emaciation  of  long-continued  s^divation. 

Diminution  of  the  sjilivary  secretion,  as  Cohnheim  suggests,  Ciin  only 
occur  as  a  subortliiiate  pathf>logical  incident.  He  points  out  that  to  stop 
all  secretion  either  the  destruction  of  all  the  glands  or  the  destruction 
of  all  nervous  influence  upon  them  would  be  neces.sary.  The  only  inter- 
preting symptoms  of  which  wo  have  any  positive  knowledge  is  that 
pyrexia  checks  thts  piirotid  secretion.  But  even  thou  the  ixnver  of  con- 
verting stiirch  into  sugar  is  never  quite  absent,  and  the  diminution  of 
the  secretion  is  probably  in  respect  only  of  its  watery  constituent.  A 
similar  diminution  of  the  secretion  is  seen  in  the  thirst  and  dryness  of 
mouth  that  attend  any  profuse  drain  of  water  from  the  system,  as  for 
instance  in  diabetes.  In  this  case  the  thirst  is  not  caused  by  the  presence 
of  sugar  in  the  circulation,  but  l>y  the  diuresis;  for  if  we  crmtrol  the 
diuresis  by  opiates,  the  thirst  and  dryness  of  the  mouth  and  the  urinary 
excretion  fall  together,  though  the  sugar  excretion  may  atill  continue 
excessive. 

(c)  Acfimly  of  the  aiadalk  mzf/mf^  eomjmnhj  mlhd  ptijidhi,—\n  new- 
born children  this  ferment  appears  only  in  the  parotid  ;  it  is  not  devck^pcd 
in  the  submaxillary  gland  or  pancreas  till  after  two  months  of  age.     Kecent 
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investTgations  have  shown  that  the  sugar  whii-h  results  from  the  action 
of  saliva  on  starch  is  maltose  ;  the  reaction  may  be  expressed  by  the 
following  formula : — 

10  Cj^H^Oi^  +  8  n^O  =  8  CjgHaaOu  -h  2  Cj^H^Oio 
dt&rch  IIftlto««  l>(?xLiin 

Whether  any  sugar  other  than  maltose  is  formed  by  the  action  of  saliva 
on  sttirch  is  not  yet  known.  Dr*  Sheridan  Lea  in  his  experiments  did 
not  obtain  any  positive  evidence  that  such  is  the  case.  The  diastatic 
action  of  saliva  is  proved  by  the  disappeaninco  of  the  starch  and  its 
conversion  into  sugar. 

Alitratitttiii  in  amimnt  and  actmtif  of  pit/alin, — As  we  are  unable  to 
obtain  the  ferment  in  an  absolutely  pure  state,  so  as  to  determine 
it  by  weight,  we  have  to  ascertain  its  "diiistatic  value"  by  means 
of  Sir  William  Roberts'  methfxi  of  "diastJisimetry.*'  This  method 
depends  upon  the  final  disiippearance  of  all  dextrins  (which  are 
coloured  yellow  liy  iodine),  the  solution  containing  only  maltose  and 
achroo- dextrin,  which  are  not  so  aflecied.  This  method  of  estimat- 
ing the  activity  of  a  diastaiic  solution  on  a  given  standardised  starch 
solution  is  proljably  the  most  aciurate  which  we  possess.  The  salivary 
ferment  acts  best  in  neutral  solutions,  but  it  is  elhcient  also  in  alkaline 
and  even  in  slightly  acid  media,  when  the  dogi'ce  of  acidity  does  not 
exceed  0*0 23  per  cent  of  mineral  acid  and  3  per  cent  of  organic.  Stronger 
solutions  than  these  put  a  stop  to  its  action.  The  ferment,  therefore, 
retains  its  power  of  converting  starch  in  the  stomach  so  long  as  the  gastric 
juice  does  not  rise  beyond  a  certain  point  of  acidity.  Even  if  the  degree 
of  acidity  be  so  high  aa  to  arrest  it,  it^  activity  may  be  restored  by  cai-eful 
neutralisation.  The  action  of  the  saliva  on  the  starches  Aaries  with  the 
amount  of  cellulose  they  contain,  and  also  with  their  state  of  solubility  ; 
as,  for  instance,  whether  boiled  or  raw.  Certain  other  sulistances  hinder 
its  action :  tea»  by  virtue  of  the  tannin  it  contJiins,  has  a  strong  inhibitive 
eflfect  upon  it;  but  the  retailing  influence  of  coffee  and  cocoa  is  but 
slight.  Alcohol,  if  taken  in  large  quantities,  puts  a  stop  to  staich  conver- 
sion. Sir  William  Koberta  has  fjointcd  out  a  rational  way  of  dealing 
with  the  inhibitory  efi'ects  of  tea  and  alcohol  by  guggesting  wo  should  eat 
first  and  drink  afterwards.  There  are  certain  dnigs^  also^  which  arrest' 
and  soon  destroy  the  action  of  the  s^divary  ferment :  coninK>n  salt,  am- 
monium chloride,  and  gome  other  snhstances,  on  the  other  hand,  increiise 
its  activity.  These  points  will  be  considered  further  on  when  the  action 
of  drugs  on  the  salivary  secretion  is  discussed  more  fully.  The  fermenta- 
tive influence  of  saliva  upon  starch  in  the  mouth  is  so  xery  l>rief  that  we 
shall  defer  a  consideration  of  the  results  of  the  malassimilation  of  thi« 
substance  until  we  treat  of  its  further  digestion  in  the  stomach,  and  of  the 
action  of  the  pancreatic  ferment  in  the  intestine. 

(d)  i//fri 71  is  secreted  in  abundance  by  the  submaxillary  and  sublingual 
glands ;  it  gives  to  saliva  its  viscidity,  and  consequently  aids  in  the  act 


of  deglutition.  The  secretion  of  nmciis  is  increaeed  when  the  mouth  is 
inflamed,  and  in  cases  of  mumps.  Such  catarrlial  mucus  contains  an  excess 
I  of  albumin,  lymph  corpuscles,  and  epithelial  debris.     The  same  vaiiiiion 

is  observed  in  the  earlier  stages  of  ptyalism.  An  increase  of  mucus, 
however,  as  CohRheim  points  out,  ia  not  so  important  a  factor  in  ill 
health  as  the  opposite  condition  of  diminution,  since  buccal  digestion  ia 
not  interfered  with,  A  dry  mcjith^  however,  has  always  been  considered 
a  sign  of  serious  illness.  Fever  jmtients,  Cohnhcim  adds,  can  keep  their 
mouths  moist  so  long  as  they  are  freely  supplied  %vith  water ;  a  loss  of 
the  sense  of  thirst  or  inability  to  satisfy  it  ia  ominous  of  approaching 
coma.  The  mucin  of  the  saliva  has  the  fuither  property  of  forming  the 
peculiar  stringy  masses  hawked  up  fmm  the  stomach  in  some  forms  of 
dyspepsia,  chieily  the  alcoholic ;  but  this  regurgitation  may  occur  when- 
ever acetic  acid  fermentation  is  set  up  by  the  ingestion  of  substances 
prone  to  give  rise  to  it.  From  its  occurrence  in  the  early  morning,  after 
first  rising,  Frerichs  was  led  to  suppose  that  it  is  due  to  the  action  of  free 
acetic  acid  upon  the  mucin  of  the  saliva  swallowed  during  the  night,  con- 
verting it  into  string)''  and  rnpy  masses.  It  speedily  subsides  on  the 
administration  of  remedies  which  stop  the  fermentative  changes  in  the 
stomach, 

(f)  Salts. — These  chiefly  consist  of  alkaline  chlorides,  mixed  with 
earthy  phosphates  and  occasionally  also  with  carbonate  of  lime.  Sulpho- 
cyanate  of  potassium  is  a  variable  constituent  of  the  saliva.  Dr. 
Fen  wick  has  made  some  important  observations  which  point  to  this 
salt  being  a  product  of  the  secretion  of  the  salivary  glands,  and  has  found 
that  it  is  much  increased  in  quantity  in  gout  and  rheumatism,  but 
deficient  in  chorea,  acute  atrophy  of  the  liver,  and  inanition.  Other 
observers  believe  that  the  salt  arises  from  decomposition  in  the  oral  and 
buccal  cavities.  The  characteristic  test  for  the  presence  of  sulpho- 
cyanate  of  potassium  is  the  production  of  a  blood-red  colour  by  the 
addition  of  percldorido  of  iron,  which  colour  is  immediately  destroyed  by 
a  solution  of  perchloride  of  mercury, 

(/)  Actum  of  diinjs  an  salimrf/  secreiimi. — ^The  salivary  secretion  can 
be  increased,  diminished,  or  altered  in  chemical  composition  by  the 
administration  of  certain  drugs  i  (a)  An  increase  in  the  amount  of  saliva 
may  be  bruuglit  about,  cither  in  a  reflex  manner  by  means  of  such 
substances  as  ether,  chloroform,  acids,  alkalies,  mustard,  pellitory^  g^'^ger, 
and  horse-radish,  which  stimulate  the  mucous  membrane  of  the  mouth  or 
stomach,  or  by  the  direct  stimulation  of  the  secretory  nerves  or  of  the 
glandular  structures  by  such  drugs  as  pilocarpine,  nicotine,  muscarine, 
physostigmine,  mercury,  and  iodine ;  {/3)  in  like  manner  the  reflex 
excitability  of  the  nervous  centre  controlling  the  secretion  can  be 
diminished  by  opium,  morphine,  codeine,  and  bromides;  or  the  nerve- 
endings  in  the  glandular  tissue  may  be  paralysed  by  atropine ;  (y)  lastly, 
certain  drugs  are  habitually  excreted  by  the  salivary  glands ;  of  these  the 
most  important  are  the  iodides,  which  can  be  detected  in  the  saliva 
within  fifteen  minutes  of  their  entrance  into  the  stomach.     It  ia  also 
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noteworthy  that  both  iron  and  quinine,  when  combined  with  iodine,  are 
eli  mi  Hilled  in  the  saliva.  Pilocarpine  rend  ens  the  secretion  more 
liquid,  but  at  the  same  time  diminishes  its  diastatic  action. 

(17)  Injfitence  of  disease  071  the  salimrt/  secrdum. — ^In  addition  to  the 
alterations  in  quantity  and  quality  which  the  salivary  secretion  is  prone 
to  exhibit  in  various  diseases,  it  is  also  foimd  that  the  amount  of  the 
Bulphocyanide  of  potassium  contained  in  it  varies  consideraldy  in  different 
disorders.  Thus  in  the  early  stages  of  all  acute  febrile  diseases,  and  in 
gouty,  rheumatic,  and  litha^mic  conditions,  the  addition  of  a  few  drops  of 
perchloride  of  iron  to  the  saliva  produces  an  abnormally  vivid  reaction ; 
while  in  cases  of  chorea,  lead  poisoning,  severe  jaundice,  dyapepsiii,  and 
marasmus,  the  salt  may  be  entirely  wanting,  and  fail  to  reappear  until 
general  improvement  has  set  in  (Fenwick). 

{/<)  The  mino-organmm  of  the  mouth. — Numerous  species  of  micro- 
organisms are  constantly  present  in  the  buccal  secretions  and  upon  the 
moist  surface  of  the  mucous  membrane  of  the  mouth.  Some  of  these  are 
only  occasionally  encountered,  and  may  be  regarded  as  accidental ;  others 
appear  to  have  their  natural  habitat  in  the  buccal  cavity*  The  non- 
pathogenetic  organisms  posseijs  various  properties  j  some  curille  milk, 
others  dissolve  albumin ;  others,  again,  give  rise  to  fermentation  in 
solutions  of  glucose  and  hicto«e,  or  invert  cane-sugar,  Oi  the  patho- 
genetic series  the  bacilli  of  cholera,  typhoid,  and  diphtheria,  the  coccus  of 
sputum  septicemia,  and  the  diplococcus  of  pneumonia,  are  the  most 
important.  The  saliva  of  healthy  persons  has  the  |>owor  of  destroying 
or  retarding  the  growth  of  the  above-mentioned  bacilli,  but  it  constitutes 
an  excellent  medium  for  the  development  of  the  cocci  (Sanarelli). 

IL  Gastric  DiGE8TioN,^Process  of  digestion  in  the  stomach. — 
The  food)  more  or  less  triturated  and  incorporated  with  the  saliva  according 
to  the  cfRciency  of  the  dental  apparatus,  passes  through  thi^  pharynx  into 
the  oesophagus,  and  thence  into  the  etomack  The  time  occupied  by  this 
passage  is  so  short  that  hardly  any  conversion  of  starch  into  sugar  can 
take  place.  Arrived  in  the  stomach  the  alimentary  mass  is  subjected  to  a 
kneading  process,  which  still  further  suhdivides  it^  particles  and,  with  the 
addition  of  the  gastric  juice  and  swallowed  fluids,  helps  to  reduce  it  to  a 
liquid  state.  Some  part  of  this  matter  is  absorbed  directly  through  the 
walls  of  the  stomach  itself,  but  the  larger  part,  when  thonmghly  pre- 
pared, passes  out  through  the  pylorus  into  the  duodenum  as  chifrnt.  The 
duration  of  the  digestive  process  in  the  etomacb  varies  with  the 
individual,  with  the  kind  of  food,  with  the  activity  of  the  gastric  juice, 
and  with  the  contractile  power  of  the  muscidar  walls  of  I  he  organ. 
Speaking  generally,  the  process  is  completed  in  from  five  to  seven  hours ; 
though  from  the  earliest  period  of  gastric  digestion  small  quantities  of 
the  softer  and  more  easily  digested  portions  of  the  food  pa^-^s  through  the 
pyloric  orifice,  leaving  the  more  solid  residue  to  undergo  further  kneading 
and  rotation,  and  to  come  under  the  influence  of  fresh  supplies  of  gastric 
juice.     The  chyme  k  an  acid  fluid  which  passes  from  the  pylorus  into  the 


duodenum,  there  to  bo  minglod  with  the  alkaline  secretions  of  the  liver  and 
pancreas,  It  consists  of  tho  various  elements  of  the  food,  reduced  to  a  soluble 
condition  and  altered  by  tho  gastric  juice.  These  changes  may  bo  briefly 
Bummarised  aa  follows :  (a)  The  conversion  of  starch  into  sugar,  begun  in 
the  mouth,  is  carried  to  a  farther  point ;  (h)  Much  of  the  [iroteid  and 
albuminoid  material  ia  converted  into  peptones ;  (r)  Fat,  by  tho  digestion 
of  its  cell  walls,  ia  partially  emulsified  j  (ci)  Milk  is  curdlotl.  The  proper 
performiince  of  gastric  digestion  may  be  disturbed  mtichunically  by  a 
delay  in  the  reduction  of  the  alimentary  mass  to  a  fluid  state,  by 
feebleness  of  the  muaciilar  movements,  by  any  obstruction  to  the  onward 
passage  of  the  digested  proflucts  through  the  jiylorus — such  as  stenosis  of 
its  canal,  or  tbickening  of  the  mucous  walls  of  the  stomach  itself ;  or  by 
chemical  changes,  qualitative  or  quantitative,  in  the  composition  of  the 
gastric  juice,  such  as  to  impair  or  binder  the  process  of  solution.  But 
although  tho  factors  of  delay  are  chiefly  concerned  in  the  production  of 
gastric  derangements,  yet  those  which  unduly  hurry  on  the  food  before 
its  complete  digestion  also  play  some  part  in  causing  intestinal  indigestion* 
These  consist  of  an  unduly  active  peristalsis  of  tho  muscular  walls,  or  a 
feebleness^  cjualitative  or  quantitative,  of  the  gastric  juice.  The  gndiic 
juio\  which  can  only  be  obt;iined  mixed  with  mufus,  through  a  gastric 
fistula,  has  an  acid  reaction  and  a  slightly  acid  taste ;  its  specific  gravity, 
when  at  first  secreted  under  excitation,  is  1  *00 1  to  1  '003,  but  becomes 
higher  as  the  process  of  secretion  continues,  when  it  also  contains  more 
corpuscular  eleraenta.  It  has  the  property  of  converting  proteid  bodies 
into  diffuaiUle  peptones, — a  property  due  to  the  coml>iried  action  of  an 
enzyme,  called  *' pepsin,"  and  hydrochloric  acid,  which  latter  appears  either 
free  or  in  combination  with  some  organic  body.  In  addition  to  pepsin,  the 
gastric  juice  contains  another  ferment,  namely,  **rennin,'*  a  milk-curdling 
ferment.  Besides  these  two  ferments,  and  tho  acid  which  gives  the 
secretion  it-s  norma!  reaction,  the  remiuiiing  constituents  are  of  slight 
importance  j  they  consist  of  mucus,  fat,  traces  of  organic  acids  resulting 
fi*ora  digestion,  and  of  certain  salts,  such  as  alkaline  chlorides  and  earthy 
phosphates.  Gastric  juice  exposed  to  the  air,  by  its  natural  antiseptic 
properties,  retains  its  activity  for  some  considcrablo  time  without 
putrefaction.  The  secretion  is  only  poured  from  the  peptic  glands  under 
stimulation ;  when  digestion  is  complete  no  more  juice  is  secreted. 
From  thia  it  would  seem  that  the  process  of  gastric  digestion  is  im- 
mediately under  tho  control  of  the  nervous  system.  Jt  is  iirnl>abli\ 
however,  that  the  excitatioTi  is  not  due  to  a  direct  nervous  action  on 
the  digestive  glands,  but  rather  to  the  muscular  movements  of  the  walls 
of  the  stomach.  On  this  point  it  is  well  to  recall  Bence  Jones's  experi- 
ment, which  shows  at  least  how  poorly  the  stomach  is  supplied  with 
sensory  nerves.  This  observer  found  that  on  ticking  a  strong  solution  of 
tartaric  acid  he  experienced  a  violent  burning  pain  all  down  the  gullet, 
which  ceased  to  be  felt  in  the  regi<m  of  the  stonmch  till  about  two  hours 
later,  wlien  acute  pain  arose  about  the  region  of  tho  pylorus,  owing, 
presumably,  to  the  acid  passing  out  into  the  duodenum.     It  may  be,  as 
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Heidenhain  has  suggested^  that  the  eecretion  of  the  gastric  glands  oceurs 
under  mechanical  irritation  without  any  nervous  intliience  at  all.  Of  all 
atimuli  afiplied  to  the  secreting  epithehiim  saliva  is  the  most  powerful ; 
next  to  this,  according  to  Claude  Bernard,  are  dilute  solutions  of  alcohol 
and  of  the  alkaline  carbonates.  The  act  of  deglutition  also  has  the  effect 
of  increasing  the  How  of  gastric  juice,  apparently  hy  exciting  those 
l>eristaltic  nioveuifrits  of  the  stomach  which  are  supposed  to  firomote  the 
activity  of  the  ]K"plic  cells.  For  this  rcuson  dyspejptics  have  been  advised 
to  masticate  small  portions  at  a  time  and  to  e wallow  frcrjuenlly. 

Chemical  examination  of  the  contents  of  the  stomach* — Of  late  I 
years  much  attention  has  been  given  to  the  variations  in  the  quantity  1 
and  quality  of  the  gastric  secretion  during  the  course  of  different  diseases  ; 
and  the  knowledge  which  has  been  gained  by  the  systematic  examimi- 
lion  of  the  process  of  digestion  in  disorders  of  the  stomach  has  not 
only  resulted  in   the  distinction    of  several  forms   of  dyspepsia  which 
were   formerly  included   under   a   single    denomination,    but    has  also  J 
brought  to  light  certain  facts  of  diagnostic  and  prognostic  vahie.     We  J 
shall  now  give  a  brief  description  of  the  principal  methods  which  arei 
in  use  at  present  for  the  chemical  examination  of  the  coutenta  of  the 
stomach. 

The  activity  of  the  gastric  secretion  is  at  all  times  dependent  to  a 
great  extent  upon  the  quantity  and  quality  uf  the  food.  Thus,  in  order  to 
obtain  results  which  are  capable  of  compirison^  it  is  necessary  in  every 
case  to  administer  to  the  empty  stomach  a  meal  the  composition  of  which 
is  constant  and  accurately  determined,  and  to  evacuate  the  stomach  after 
a  definite  interval  of  time.  For  this  purpose  several  **  test  meals  "  have 
been  recommended,  of  which  the  following  are  those  most  commonly 
employed : — 

L  A  breakfast  (8  o^clock)  consisting  of  7t)  grammes  of  %vhite  bread 
and  300  c.c.  of  weak  tea.  The  stomach  is  emptied  after  the  lapse  of 
an  hour  (Ewald). 

2,  A  breakfast  composed  of  70  grammes  of  white  bread  and  500  c.c,  ] 
of  milk.     The  stomach  ia  emptied  after  the  lapse  of  two  hours  (Elem-i 
perer)* 

3.  A  lunch  (11  o'clock)  composed  of  150  grammes  of  bread,  80 
grammes  of  minced  meat,  and  half  a  tumblerful  of  cold  water.  The 
gtomach  is  emptied  in  two  hours  (Germain  S^e). 

4*  A  dinner  (2  P.M.)  composed  of  100  c.c.  of  soup,  60  grammes  of 
beef-steak,  and  50  grammes  of  white  bread.  The  stomach  is  emptied  in 
five  hours  (Riegol). 

Of  all  these  the  most  convenient  ia  Ewald'a  breakfast,  since  digestion 
is  at  its  height  at  the  end  of  an  hour,  when  the  contents  of  the  stomach 
are  comparatively  clean  and  easily  evacuated. 

Exiradion, — The  stomach  is  usually  emptied  by  means  of  a  soft  india- 
nibber  tube,  but  it  is  sometimes  convenient  to  direct  the  patient  to 
tickle  the  fauces  with  his  finger  or  a  feather  eo  as  to  excite  reflex 
vomiting. 


: 


An  hour  after  Ewald  s  meal  about  30  c.c.  of  serai-digested  material 

usually  he  obUinerL  The  mixture  bas  a  peculiar  mbur,  like  that 
Exhaled  by  raw  t>eef ;  but  in  oase^  where  fe lamentation  has  beeri  aetive  in 
the  stomach  the  smell  is  sour  and  disagreeable. 

FiltralUm, — The  first  procedure  is  to  filter  the  mixture  tbmn^h  paper. 
The  rate  at  which  this  can  be  accompbshed  varies  in  difibrrnl  cases ;  it  is 
rapid  and  complete  when  the  material  is  diffluent  and  contains  a  large 
quantity  of  hydrocMoric  acid,  but  extremely  slow  if  much  mucus  be 
present.  The  filtrate  consists  of  a  limpid,  ydlow,  and  sliglitly  o^ialescent 
finid  possessing  a  characteristic  wlour  and  capable  of  resisting  decom- 
position for  Bome  time.  Untler  |witbologicul  conditions,  lu>wcver,  the 
colour  may  be  green  from  admixture  with  l>ile  ;  or  red,  or  brown,  if 
blood  be  present.  In  such  cases  also  the  otlotir  may  bo  sour  (lactic 
acid),  pungent  (excess  of  hydrcjchloric  acid,  acetic  acid),  rancid  (InUyric), 
ethereal,  saccharine,  or  offensive.  The  residue  left  upon  the  filter  con- 
sists entirely  of  the  materials  which  have  escaped  8ohitn>n»  If  digestion 
has  been  active  the  amount  is  small,  and  the  masses  of  bread  appear 
swollen  and  gelatinous  ;  btit  if  the  ga.stnc  aeerctiou  has  been  deficient  the 
residue  is  considerable  in  amounts,  and  its  several  constituents  are  little 
altered  in  appearance. 

Rmciion. — The  filtrate  always  gives  an  acid  reaction  to  litmus  paper. 
This  may  depend  upon  the  presence  of  (a)  hydrochloric  acid,  free  or 
comhined  ;  {h)  organic  acids  ;  (fr)  acid  salta  The  presence  of  a  free  acid 
can  easily  be  determined  by  testing  the  fluid  with  a  piece  of  congo  red 
paper,  which,  when  brought  into  contfict  either  with  a  mineral  or  an 
organic  acid  in  an  uneombined  stat«,  acquires  a  blue  colour. 

T^jtid  widUif, — The  next  step  is  to  ascertain  the  total  acidity  of  the 
fillere*!  Huid.  This  is  rea^lily  accomplished  by  triturating  10  c.c,  with 
the  decinormal  solution  of  caustic  s<3da  (4  grammes  per  litre)  until 
neuti-alisfitiou  bas  been  effected.  The  result  can  either  be  expressed  in 
terms  of  hydrocliloric  acid»  or  more  simply  by  the  number  i»f  cubic  centi- 
metres of  the  soda  solution  which  w^ere  reipiired  to  neutralise  100  c.c. 
of  the  filtrate.  Thus,  if  7*5  c.c.  of  the  alkaline  solution  were  sutfieient 
to  neutralise  the  10  c,c,  of  the  filtrate,  then  the  toUd  acidity  of  the  gastric 
fluid  is  said  to  be  75. 

Under  normal  conditions  the  tot^al  acidity,  after  Ewuld's  meal,  varies 
between  50  and  Oo.  An  excessive  acidity  u^inally  inrlicates  an  abnormal 
amount  of  hydrochloric  acid  ;  a  (liminished  acidity  generally  depends 
upon  a  dcfieicncy  in  the  secretion  of  this  acid. 

Qualitative  tests  for  the  various  free  acids. — 1.  Free  hyiroMorir  arid, 
—The  presence  of  this  mineral  acid  in  a  free  state  is  most  easily  recognised 
by  means  of  the  reaction  deserilM'd  l>y  Giinzburg.  A  few  drops  of  the 
filtrate  are  mixed  in  a  poredain  di.sh  with  an  equal  tjuantity  of  a  sohition 
composed  of  phloroglucine,  2  pirts ;  vanillin,  1  pjii  t ;  absolute  alcohol, 
30  parts.  If  free  hydrochloric  acid  is  present,  on  the  appbcati<in  of  heat 
a  ring  of  a  crimson  colour  appears  around  the  site  of  evaporation,  the 
irj tensity  of   the  colour  being  directly  proportionate   Uy   the  degree  of 


acidity*  This  test  is  an  extrt^mely  diilicate  one,  and  is  capable  of  detect- 
ing 0'U02  per  cent  of  (free)  byrlroiLluric  acid. 

Boas  recommends  a  test  solntion  for  hydrochloric  acid  com]x^8ed  of 
resorcine,  5  grammes;  wliile  sugsir,  3  grammes;  alisolute  alcohol,  100 
CO.  The  test  u  applied  in  the  8;ime  manner  aa  the  former  one,  lait  to 
pruduce  tlic  red  colour  evaporation  must  bo  con  finned  to  dryness.  As 
the  diish  couls  the  colour  disappears.  This  reaction  is  snfticiently  delicate 
to  reveal  the  presence  of  0005  per  cent  of  the  acid. 

ilany  other  colour  rc-agenta  vary  in  tint  in  the  presence  of  a  free 
mineral  acid  ;  bnt  they  ako  relict  in  a  similar  manner,  thon|^[i  in  a  less 
ilegrce,  to  organic  acids.  Thus  congo  red,  methyl  violet,  and  benzo- 
purpnrine  each  become  blue,  while  tropreoline  (00)  turns  a  carmiru'-red. 

2.  l/ictk  {ifi^i — This  acid  is  readily  distingtiished  by  meaui*  of  the  tei5t 
proposed  by  Ueffelmann.  To  20  c.c.  of  distilled  water  containing  one 
drop  of  the  tincture  of  the  perchlonde  of  iron,  10  c.e.  of  a  4  per  cent 
solution  of  cai  Itolic  acid  are  added  ;  the  mixture,  now  uf  an  amethyst  Idue 
colour^  on  the  addition  of  lactic  acid  will  immediately  change  to  a 
c^mary  yellow.  This  reaction  is  a  very  delicate  one,  but  is  hindered  by 
the  presence  of  phosphates,  alcohol,  glucose,  or  an  excess  of  hydrochloric 
^u^id. 

3.  Buipic  arid,  — This  acid  produces  a  turbid  brown  precipitate  with 
UofTelmanns  test,  and  possesses  a  characteristic  rancid  smell.  If  the 
filtrate  be  treated  with  an  excess  of  ether,  and  the  latter  be  separated 
uml  evapi crated,  tlie  rcsiilue  will  contain  the  greater  portion  of  the  butyric 
aci<l  whieh  wa^  originally  [jresent.  If  this  residue  lie  ilissoived  in  water, 
and  a  few  piecesi  of  chloride  of  calcium  afldcd  to  it,  butyric  acid  will 
separate  in  the  form  of  oily  droplets,  which  are  readily  recognised. 

4.  Acf'tic  add. — To  detect  the  presence  of  this  acid  a  small  quantity 
of  th«  filtrate  is  exU-acted  with  ether,  the  ether  is  evaporated,  ami  the 
residue  is  dissolved  in  water  and  carefully  neutralised  with  the  decinormal 
solution  of  scKla.  If  any  acetate  of  su<iiinn  be  present  the  addition  of  a 
drop  of  the  tincture  of  perchloride  of  iron  to  the  solution  strikes  a  blood 
red  colour. 

Quantitative  estimation  of  the  various  acids. — 1.  ffifth'tH'Idarit  arid, 
— This  acid  exists  in  the  stomach  T>oth  in  a  free  state  and  also  combined 
\nth  various  forms  of  proteid.  It  is  oecessaiy,  therefore,  to  be  able  to 
estimate  it  in  each  condition. 

The  (piantitiitive  (letermiuatiou  of  //vr  hydrochloric  arid  is  most  easily 
and  cjuickly  performed  by  means  of  a  method  introduced  by  Mintz.  This 
method  is  Iwiscil  tipon  the  fact  that  when  a  solution  of  soda  is  added  to  a 
mixture  of  mineral  and  organic  aciils  the  alkali  will  completely  neutralise 
the  f<ji'mer  I>efore  entering  into  chemical  comliinrition  with  the  latter. 
To  ]mt  this  methml  into  practice,  10  c.e.  of  the  tikered  contents  of  the 
stomach  are  placed  in  a  p<*rceljiiu  dish,  and  the  decinormal  solution  of 
soda  is  allowed  to  fall  into  it,  drop  by  drop,  from  a  gradnat^^d  burette. 
The  mixture  is  repeatedly  stiiTcd  with  a  glass  rod,  and  from  time  to  time 
a  few  drops  are  removed  to  a  clean  dish  and  tested  with  the  phioro- 
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glucine  vanillin  aolution.  As  soon  as  the  latter  fnils  to  give  the  charac- 
teristic reaction  it  is  ob\ioiis  that  all  the  froe  hydrochloric  acid  has  been 
neutralieod,  find  its  percentage  anionnt  can  readily  be  determined  by 
nndtiplying  the  number  of  cubic  eeutimetres  of  the  soiia  solution  which 
h.ive  been  ^-^ed  by  the  number  "0365.  It  is  wise  to  perform  this  estima- 
tioa  twice,  and  to  tttke  the  mean  of  tho  two  observations, 

2.  Free  ami  comhhifd  hiftirochhrk  acid, — Sevenil  methods  have  been 
devised  for  the  detei-miiiation  of  tho  total  quantity  of  hydrochloric  acid 
(froo  and  comliined)  in  thcs  contents  of  the  stomach  (Hehnerand  Secmann, 
Sjoquist,  Ciihn  and  v.  Meriii^,  Leci,  Ilayem  and  Winter).  The  first 
methwl  is  the  most  convenicnij  and  this  only  therefore  will  lo  describeiL 

Meihod  of  Hthner  aitd  Snmttun, — Ten  cubic  centimetres  of  the  jL,'aslric 
filtrate  are  exactly  neutralised  with  the  decinormal  solution  of  stHla,  and 
the  quantity  of  the  alkahne  solution  used  for  this  puiposc  is  carefully 
noted.  By  this  pmcedure  all  the  acids  present  in  the  filtrate,  both  free 
and  combined,  are  converted  into  the  corresprmding  sjilts  of  sodium,  ao 
that  tho  mixture  contains  only  lactates,  buty rates,  acetates,  anil  chlorides 
of  sodium.  The  mixture  is  now  evaporated  to  dryness  and  tho  residue 
collected,  placed  in  a  platinum  cnierble,  and  carefully  calcined.  The  in- 
cinerated material,  which  consists  entii-ely  of  the  carbonate  and  chloride 
of  scxlium,  is  dissolved  in  a  sufficient  <|uantity  of  diBtilled  water,  and  to 
the  solution  is  addeil  an  amount  of  the  decinoiTnid  solution  of  hydro- 
chloric acid  exactly  equal  to  that  of  the  coiTesponding  soda  so  hit  ion 
which  was  originally  employed  to  nentmlise  the  acid  filtmte.  A  certain 
portion  of  this  fresh  acid  is  neutralised  by  the  carbonate  of  sodium  derived 
from  the  lactates  and  Imty rates,  while  the  suiyjlus  corresponds  exactly 
to  the  amount  of  chloride  of  sodium  present ;  that  is,  to  the  tot^d  amount 
of  hydrochloric  acid  which  was  contained  in  the  original  10  c.c.  of  the 
filtrate^  In  onler  to  detemn'ne  this  quantitatively,  the  mixture  is  tritu- 
rated with  the  standard  solution  of  soda,  and  from  the  quantity  of  the 
ktter  required  to  effect  neutralisation  the  amount  of  the  mineral  acid 
is  calculattstl  Thus,  if  this  second  neutral isa lion  has  required  5  c.c. 
of  the  sfxia  solution,  the  10  c.c.  of  the  filtrate  must  have  contained 
5  X -00365  =  0  01825  gramme  of  hydrochloric  acid.  In  other  words, 
the  total  quantity  of  hydrochh:>ric  acid  present  in  the  filtered  contents  of 
the  stomach  was  0*18*25  per  cent. 

It  has  already  been  shown  that  by  the  method  of  Mintz  the  amount 
of  free  acid  can  be  measured  si^parately  ;  in  order,  then,  to  determine  the 
quantity  of  hydrochloric  acid  which  exists  in  chemical  combination  with 
the  proteids  of  the  ftx)d,  it  is  only  necesstiry  to  subtract  the  result  of  the 
first  examination  from  that  of  the  second.  Thus,  if  in  tho  c^ise  abovo- 
Hientioned  tho  free  acid  was  found  to  be  equal  to  OO^j  per  cent,  the 
amount  of  the  combined  acid  must  be  01 225  per  cent  {0"1825  -0'06  = 
0  1225). 

3.  Di die  add. — In  order  to  estimate  the  quantity  of  this  acid,  10  c.c. 
of  the  filtrate:?  are  boiled  with  a  few  drops  of  dilute  sulphuiic  acid  in 
order  to  coagulate  any  albunnn  which  may  be  present.     After  filtration 
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the  fluid  is  evaporated  until  it  iicquires  a  syrupy  consistouce ;  it  is  then 
mixed  with  10  ex*  of  distilled  water,  and  evaporated  to  dryness  in  order 
to  expol  all  the  volatile  acids.  The  residue  m  extracted  with  an  excess 
of  ether,  and  the  ethereal  aolution  is  sejmrated  and  carefully  e^ajKinited. 
The  solid  material  which  remains  in  the  flask  consists  entirely  nf  Lictic 
aci«L  This  is  dissoh-\Ml  in  water  and  triturated  with  the  deeiiioriiial  smla 
solution  until  neiitralisation  is  complete.  Then,  since  1  c.c.  of  the  soda 
solution  corresponds  to  0  009  gramme  of  lactic  acid,  it  is  only  necessary 
to  multiply  this  decimal  by  the  numl>er  of  cubic  centimetres  of  the 
alkaline  solution  which  were  used  in  order  to  determine  the  amount  of 
lactic  acid  contairuxl  in  the  onpnal  10  c.c.  of  the  filtrate  (Cahn  and  v. 
Mering). 

4,  Bufijric  ami  Acdk  odds. — The  quantitative  estimation  of  these  acids 
has  no  practical  value.  However,  it  can  be  accomplished  by  the  method 
described  by  Cahn  and  v.  tiering,  which  hits  already  been  referred  to. 

Tests  fop  the  grastric  ferments. — 1.  Pepsin. — The  presence  of  the 
lieptic  ferment  in  the  gastric  contents  is  evidenced  by  the  power  of  the 
iiltnite  to  digest  albumin.  In  orxJer  to  determine  this^  a  tpuintity  of 
hydrochloric  acid  is  added  to  20  c.c.  of  the  filtered  contents  of  the 
stomach,  in  order  to  endow  it  with  a  degree  of  acidity  equal  to  02  per 
cent*  llie  mixture  is  then  placed  in  a  fJjisk  containing  several  small 
cuhcs  of  egg  albumin  or  shreds  of  fibrin,  and  set  aside  in  a  wann 
chamber.  If  tbo  ferment  is  active  the  albumin  will  undergo  solution, 
80  that  at  the  end  of  an  h^mr  its  hulk  will  have  appreeial*ly  diminished. 
The  rapidity  with  which  this  change  takes  place  aflbrds  a  rough  in- 
dication of  the  quantity  of  pepsin  present 

2.  Iieuiu't — This  ferment  is  always  present  in  a  gastric  juice  which 
contains  pepsin.  To  demonstrate  its  presence  10  c.c.  of  the  filtrate  are 
carefully  neutralised  antl  mixed  with  an  equal  quantity  of  sterile  milk. 
After  exposure  to  a  temperature  of  38"  C.  for  half  an  hour  the  milk  will 
have  undergone  coagulation,  while  the  mixture  still  retains  its  neutral  or 
alkaline  reaction. 

The  soluble  products  of  digestion. — In  addition  to  the  various  acids 
and  ferments  which  have  been  enumerated,  the  filtered  contents  of  the 
stomach  always  contiin  some  of  the  sohible  products  of  digestion.  Thus 
small  quantities  of  achroo-ilextrin,  maltose,  and  dextrose,  restdting  from 
[the  action  of  ptyaliti  upon  the  staieh^  can  usually  be  recognised  ;  while 
[the  action  of  the  gastric  juice  upon  the  albuminous  constituents  of  the 
foo<l  is  indicated  by  the  presence  of  syntonin,  piopeplone  and  ])eptonev 
Miuubo  i|iuuitititj3  of  fatty  acids,  arising  from  abnormal  fermentation  of 
the  fat«,  may  also  be  present. 

The  insoluble  residue  left  upon  the  filter  consists  mainly  of  starch, 
cellulose,  fot»d  debris  of  all  kinds,  fat,  epithelium,  mucus,  and  various 
forms  of  bacilli  and  micrococci. 

Micro  organisms  of  the  stomach.— Numerous  bacilli  and  micro- 
cocci are  habitually  present  in  the  stomach  of  heidthy  persons ;  they  gain 
access  to  the  organ  cither  through   the  medium  of  the  food  or  by  ro 
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gurgitation  from  the  small  intestine.  Rome  of  these  are  r<»lativelj 
inert,  but  the  mnjoHty  are  certainly  endowed  with  a  specific  fermentative 
action  upon  the  various  food-stuils.  Untie r  normal  conditions  the  growth 
and  influence  of  these  micro  organisms  are  controUed  hy  tlie  aritiscjitic 
properties  of  the  hytirochUjnc  acid  of  the  gastric  juice,  which,  111  the  pri)- 
portion  of  0'2  per  cent,  is  ciipable  of  inhiliiting  most  of  the  processes  of 
fermentation.  But  in  certain  pathological  states,  either  from  a  deficient 
secretion  of  the  acid  or  an  atonic  condition  of  the  walls  of  the  stomach 
which  permits  stagnation  of  the  food,  bactenal  fermentntions  are  1x3 th 
numerous  and  active,  and  their  pro<lucts  are  res[>onsible  for  most  of  the 
symptoms  characteristic  of  dyspepaia. 

Alieloua  was  able  to  isolate  at  least  sixteen  distinct  species  of 
microb»es  from  the  gastric  contents  of  healthy  persons,  including  such 
diverse  organisms  as  Sarcinae,  B.  kctis,  B,  pyocyaneus,  B.  subtilis,  B. 
lactis  erythrogenes,  Vibrio  rngiila,  B.  amylobacter,  B.  niegathenura,  and 
many  otbers.  Several  of  these  micro-organisms  possess  similar  fermenta- 
tive properties. 

There  are  four  principal  fomis  of  fermentation  in  the  stomach  : — 1. 
Jjidir  itcM,  produced  by  the  B.  lactis  and  other  varieties  upon  lactose 
and  glucose.  2.  Butyrk  add^  also  produced  by  many  diiTerent  species 
of  iMicteria,  but  especial Jy  by  the  B,  butyricus.  This  acid  is  formed  from 
lactic  acid,  two  molecules  of  the  latter  being  transformed  into  one  of  the 
former,  with  the  li Iteration  of  four  volumes  of  hydrogen.  3.  AaHc  ticM. 
The  ordinary  agent  in  the  production  of  this  acid  is  the  mycrxlerma 
aceti,  but  it  may  also  arise  as  a  secondary  product  of  lactic  fermentation. 
4.  AtcohoL  This  is  occ^asionally  manufactured  in  dilated  stomachs  by 
the  fermentation  of  sugar.  The  B.  alcoholicus  la  introduced  into  the 
organ  in  fermenled  f«x>ds  and  new  bread. 

Acetone  is  also  sometimes  encountered,  while  the  action  of  the 
various  Imcteria  ujion  the  nitrogenous  constituents  (if  the  foo<l  occasion- 
ally gives  rise  to  forms  of  peptone  which  possess  highly  poisonous  pro* 
perties. 

The  gases  of  the  stomach. — In  many  cases  the  gaseous  contents  of 
the  stomach  consist  entirely  of  atmospheric  air  which  has  been  swallowed  ; 
this  air,  however,  tends  to  lose  the  greater  part  of  its  oxygen  l^y  absnrption. 
Occasionally  the  eructated  giis  proves  to  be  indamma!>le,  an<l  umler  these 
circumstances  it  usmilly  consists  of  a  mixture,  in  varying  proportions,  of 
oxygen,  hydrogen,  nitrogen,  carbonic  acid  and  marsh  gas.  In  the 
majority  of  the  cases  uf  atony  of  the  stomach,  with  fermentiition,  the  gas 
consists  of  hydrogen  and  carbonic  acid,  with  traces  of  nitrogen  and 
oxygen.  Snlphurettetl  hydrogen  is  produced  by  the  decomposition  of 
albumins,  and  is  more  commonly  present  in  the  intestine  than  in  the 
stomach.  It  is,  however,  often  enictatcd  after  large  ^piantities  of 
mineral  watei*s  or  substances  contiiining  sulphides  or  sulphates  have  been 
taken. 

The  Physlolog'y  of  digestion.— The  introduction  of  foml  mixed  with 
iva  at   once  excites   the  secretion  of   gastric    jince,  which  continues 
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without  intermission  untQ  gastric  digestion  is  complete.  But,  althougli 
hydrochloric  acid  is  secreted  from  the  outset>  the  presence  of  free  aeid  in 
the  cont43nts  of  the  stomach  can  Beldora  be  detected  until  after  the  hipee 
of  a  perioil  of  time  which  variea  ^rith  the  sixe  and  quality  of  the  meal 
Recent  investigations  have  afforded  a  complete  explanation  of  this 
peculiar  circumst^uice.  It  ha^  licen  shown  that  a  strong  affinity  exists 
between  all  forms  of  alliumin  and  free  acids,  each  variety  of  proteid 
possessing  a  definite  and  constant  acid  equivalent.  Thus,  100  grms. 
of  milk  are  fotind  to  iwiturate  or  '*fix"  0208  grm.  of  hydrochloric  aeid, 
while  the  same  quantity  of  meat  requires  0"fc!43  grm,  of  the  acid;  the 
resulting  chemical  componnd  is  possessed  of  some  stal»iiilyj  btit,  though  acid 
in  reaction,  it  never  affords  the  colour  reactions  of  a  free  at* id.  It  may^ 
therefore,  be  accepted  that  tlie  contents  of  the  stomach  will  appear  to  be 
devoid  of  free  hydrncliloric  acid  until  the  whole  of  the  albuminous 
portions  of  the  fooii  have  been  completely  saturated.  This  curious 
phenomenon  helps  to  exjdain  the  constant  presence  of  lactic  aeid  during 
the  early  stages  of  normal  digestion.  Ewald  and  Boas  were  the  first  to 
show  that,  if  the  contents  of  the  stomach  are  examined  at  short  intervals 
after  a  test  meal,  the  percentage  of  lactic  acid  undergoes  a  steady 
augmentation  for  the  first  twenty  minutes ;  after  this  time  it  remains 
stationary  for  another  twenty  minutes,  then  rapidly  tlinnnishes  and 
finally  disappears.  The^e  observers  also  noted  the  significant  fact  that 
the  diminution  in  the  production  of  the  organic  acid  coincides  in  point 
of  time  with  the  first  appearance  of  free  hydrochloric  acirJ.  Although 
this  so-called  antagonism  between  the  mineral  and  organic  acid  is  prob- 
ably more  apparent  than  real^  since  lactic  acid  is  often  introduced  with 
the  breiKl  of  the  test  meal,  tliere  can  be  little  d^uibt  that  lactic  acid 
fermentation  habitually  occurs  during  the  preliminary  stages  of  gastric 
digestion.  The  process,  however,  is  kept  within  moiierate  bounds 
(O'l  per  cent)  by  the  timely  appearance  of  free  hytlrochloric  acid,  which, 
as  soon  as  it  attains  the  proportion  of  007  2>er  cent,  inhiljits  the  further 
activity  of  the  various  micro-organisms. 

Variations  In  the  chemical  constitution  of  the  gastric  Juice,— 
Hifdrochhfrk  Jnd. — Sudden  and  transient  failure  in  the  secretion  of 
this  acid  occiu^s  in  cases  of  overloading  of  the  stomach  with  fermentable 
gubstances  (embarras  gastri^iu/').  Free  acid  is  generally  absent  when 
the  stomach,  especially  in  it«  pyloric  portion,  is  the  seat  of  carcinoma. 
The  total  output  of  acid  is  found  to  be  constantly  diminished  in  cases 
where  the  gastric  mucous  memlirane  is  affected  with  catarrhal  inffamma- 
tion,  cirrhosis,  or  f  itty  and  lardaccous  degenerations.  It  is  also  diminished 
in  quantity  in  many  instances  of  profound  anaemia  and  neurasthenia. 

An  excessive  secretion  of  hydrochloric  acid,  as  the  result  of  the  in- 
troduction of  fowl,  is  encountered  in  all  cases  of  hyperacidity,  whether 
the  disortler  be  dependent  upon  direct  irritation  of  the  mucous  membrane 
of  the  stomach  by  the  ingesta,  or  upon  indirect  irritation  from  disease  of 
the  central  nervous  aystem*  An  abnormal  degree  of  acidity  is  also 
present  in  most  instances  of  hypersecretion  and  of  ulcer. 
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The  secretion  of  the  peptk  fcrmeui  is  rinich  more  constant  than  that 
of  the  acid»  and,  even  when  the  stomach  is  the  seat  of  grave  organic 
disease,  the  introduction  of  a  dilute  solution  of  hydrochloric  acid  ^^ill 
iigually  procure  the  elimination  of  pepsin.  Indeed,  it  is  only  in  those  cases 
in  %vhich  the  mucous  membrane  has  l^con  destroyed  almost  comfiletely  hy 
chronic  inflammation  that  this  ferment  is  ahaent  from  tlie  gastric 
sei^retion. 

The  rennet  ferment  is  the  most  constant  of  all  the  active  constituents 
of  the  gastiic  juice,  and  only  ceases  to  be  secreted  when  the  stomach  is 
the  seat  of  chronic  and  severe  atrophy, 

III.  Intestinal  DiGESTtON.— Under  normal  conditions  the  digestive 
rctions  of  the  stomach,  and  those  which  operate  within  the  small 
intestine,  are  maintained  in  a  stiite  of  physiological  er|uilibrium,  the 
entrance  of  the  chyme  into  the  duodenum  provoking  a  reflex  secretion  of 
the  pJincreatic  and  biliary  fluids  to  an  extent  exactly  sufficient  to  neutralise 
the  acid  contents  of  the  stomach,  and  to  estid>lish  the  degree  of  alkalinity 
in  the  mixture  which  is  most  suitable  for  the  action  of  those  ferments*  which 
complete  the  processes  of  digestion.  A  moflerate  increase  in  the  acidity  of 
the  gasti-ic  contents  is  followed  by  an  increased  elimination  of  the  bile  and 
pancreatic  secretion  ;  while  in  certain  ftinctional  disordenj  of  the  liver  (and 
perhaps  also  of  the  pancreas)  hyperacidity  of  the  gastric  juice  is  occasionally 
encountered — a  phenomenon  which  may  be  explained  upon  the  hypothesiH 
that  a  more  active  stimulus  than  usual  is  required  to  qxiW  forth  the  tardy 
secretion  of  the  biliary  fluid.  It  foUow^s  from  these  factJs  that  the 
digestion  and  subsequent  absorption  of  food  in  the  small  intestine  depend 
not  only  upon  the  integrity  of  the  liver  and  pancreas,  but  even  to  a 
greater  extent  upon  the  due  perfomiauce  of  the  functions  of  the  stomach. 
Intestinal  indigestion  may,  therefore^  originate  either  ae  a  primary  or  a 
secondary  disorder :  but  sooner  or  lat4*r  in  every  case  an  aberration  of 
function  in  one  portion  of  the  digestive  tract  is  followed  by  derangement 
of  the  other  parts. 

Bile. — The  composition  and  amount  of  the  bile  is  naturally  difficult  to 
estimate  in  man,  but  it  can  be  ascertained  in  the  case  of  a  long- established 
iiiliaiy  fistula.  Even  in  this  instance,  however,  the  gall-bladder  may  store 
up  a  considerable  quantity  of  bile  before  it  is  poured  into  the  common 
duct.  Physiologists  have  often  wondered  why  carnivorous  animals  should 
passess  such  a  receptacle  for  storage,  and  w^hy  most  herbivorous  animals 
are  irithout  it.  But,  clinically,  it  appears  that  it  is  not  an  essential 
i)rgan»  as  the  gall  bladder  is  often  found  obliterated  or  obstructed  after 
lieath,  although  no  had  symptoms  had  been  observed  previously.  Indeeil, 
it  has  been  remarked  that  when  the  cystic  duct  ha^  been  occluded  by 
a  calcidna  jaundice  is  of  rare  occurrence.  It  would  seem,  therefore,  that 
the  bile  which  flows  direct  from  the  hepatic  duct  is  the  best  to  make 
observations  upon. 

(>fwni/t7y.— According  to  Profes^^or  Gamgee,  who  has  made  a  critical 
analysis  of   the   observations   of  different   authors,  those  of   Copeman 


jj 


296 


SYSTEM  OF  MEDICINE 


and  Winston  and  of  ^Fayo  Rohson  possess  an  iriiportanco  which  cannot 
be  atU^ehed  to  any  previously  recorded.  From  these  rese^irches  we 
may  conclude  that  the  amount  of  bile  secreted  by  the  healthy  human 
subject,  when  reabsorption  of  the  bile  from  the  intestine  is  prevented, 
varies  from  1  pint  to  H  pint  a  day;  whilst  the  solids  exci'otiid  in  the 
twenty-four  hours  amount  to  fiom  3*r>  drachms  to  half  an  ounce. 

General  rJiaraders.  —The  bile  as  it  flows  from  the  hepatic  duct 
difters  from  that  retained  in  the  gall-blnddcr.  As  it  flows  from  the  liver 
it  is  a  thin  transparetit  fluid  of  golden  yellow  coloiu%  like  yolk  of  egg»  of 
bitter  taste  and  alkaline  reaction.  In  the  gall- bladder  and  common  duct 
it  acquires  a  viscidity  from  the  secretion  of  the  glands  of  that  portion 
of  the  mucous  membrane,  and  often  loses  much  of  its  alkaline  reaction. 
Such  liile  is  destitute  of  odour,  and  has  a  mawkish,  hitter  taste  due  to 
the  bile  acids*  The  specitie  gravity  of  the  bile  varies  considerably  accord- 
ing to  di  lie  rent  observations.  Frerichs  gives  it  as  high  as  1*03,  whilst 
the  more  recent  observations  of  Noel  Faton  and  Balfour  have  recordeti 
variations  between  F0054  and  F008.  This  dilference  may  depend  on 
the  fact  that  some  of  the  earlier  observers  did  not  distinguish  between 
a  biliary  flstnla  of  the  common  duct  and  a  fistula  communicating 
directly  with  the  gall -ghidder ;  yet  the  specific  gravity  of  the  bile  from 
the  gall-bladder  is  always  much  higher  than  that  obtained  tlirectly  from 
the  hepatic  ducts.  After  being  withdra\v'n  from  the  body,  bile  has  a 
brown-yellow  tint,  but  by  exposure  to  the  air  it  gradually  assumes  a 
greenish  colour,  duo  to  chemical  alterations  in  the  pigments, 

ClwUskrin  (C^ll^/))  u  a  constant  clement  of  bile.  Accoixling  to 
Iloppe-Seyler  0  35,  and  to  Frerichs  0*26  represents  the  amount  in  100 
parts,  and  later  obsen^ers  have  not  altered  these  figures.  It  is  still 
doubtful  whether  to  regard  cholesterin,  the  chief  fatty  constituent  of  the 
bile,  as  formed  in  the  liver  or  merely  excreted  from  the  blood.  In  form- 
ing an  opinion  on  this  ]x)int  we  must  bear  in  mind  that  in  cert^^in  forms 
of  liver  dise^ise,  particularly  cin-hosis  in  which  there  is  a  great  destruction 
of  liver-cells^  the  termination  is  by  coma,  which  has  Ijcen  attributed  to  the 
retention  of  cholestefin  in  the  blood  (cholestera?mia).  We  have  no 
evidence,  buwe\'or,  to  show  that  cholesterin  has  any  toxic  influence. 
Krusenstern  injected  from  0*005  to  0*045  gramme  of  cholesterin  daily  into 
the  veins  of  dogs,  and  found  the  animals  unatfected.  Pag^s  arrived  at 
the  same  results.  Looking  at  the  question  from  a  purely  clinical  side 
one  WDidd  expect  cholestertemia  in  all  eases  of  jaundice  where  there  is 
considerable  real)sorpiion  of  bile.  If,  as  is  generally  held,  the  liver  is  the 
seat  of  the  destruction  of  the  blocnl  cnrpu^iclcs,  which  contain  nearly  all 
the  cholesterin  found  in  the  blood  in  the  normal  state,  we  might 
naturally  suppose  that  the  cholesterin  of  the  bile,  re-absorbed  in  a  free 
state  into  the  bl<H>d,  would  rapidly  induce  c holes terjemia  ;  but  as  a  matter 
of  faet  the  phenomena  attendant  on  this  condition  are  not  common  in 
obstructive  jaundice,  howovi^r  complete;  urdeas  there  be  also  considerable 
destntctiou  of  liver  tissue  and  dist^ase  of  the  kidneys. 

Again,  in  acute  yellow  atrophy,  where  there  is  rapid  destruction  of 
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the  liver-ccIls  but  comparatively  plight  jaundice,  tho  comA  is  preceded 
i.nd  attended  by  symptonxs  much  resembling  those  witnessed  when 
phosphorus  is  injected  into  tho  veina  of  animals,  and  in  patients  dying 
from  ttcute  dialxuic  coma  (acetoniemia). 

From  these  considerations  it  appears  possible  that  the  coma  attendant 
upon  hepatic  discAso  a-^sociated  with  considcrahle  destruction  of  liver-cells 
18  not  due  to  the  accumulation  of  cholesterin,  but  to  a  geneml  increase  of 
the  excretory  matters  in  the  blood ;  and  this  supposition  is  strengthened 
by  the  fact  that  the  condition  is  never  \ntnessed  unless  there  be  also 
&ome  impairment  of  the  renal  functions, 

(Jbolesterin  is  insoluble  in  water  and  dilute  saline  solutions.  It  is 
solulile  in  ether,  from  which  it  may  be  obtained  in  an  amorphous  state 
after  evaporation.  Treated  with  hot  alcohol  it  is  deposited  on  evapora- 
tion in  characteristic  rhombic  plates,  with  notched  edges,  which  Hoat 
on  water.  Choiesterin  is  soluble  in  solutions  of  the  sjilts  of  the  bile 
acids,  of  soaps  and  neutral  fat5,  which  are  piol^ibly  tho  factors  that 
keep  it  in  solution  in  the  bile.  The  chief  tests  for  cholestenn  are— (i.) 
Ready  solubility  in  ether  ;  (ii.)  When  heated  wHth  nitric  acid,  the  mixture 
gives  off  yellow  fumes  of  cholcsteric  acid,  and  the  residue,  on  the  addition 
of  ammonia,  ac<iuires  a  brick-red  colour.  The  latter  reaction  is  some- 
what similar  t-o  that  which  occurs  with  luic  acid,  and  has  led  to  deposits 
of  cholesterin  in  the  cardiac  valves  and  vessels  of  the  brain  being  mistaken 
for  uratic  concretions. 

Lecithin  is  an  organic  fatty  body  which  exists  in  the  bile  in  the  pro- 
portion of  0*25  per  cent.  In  combination  with  cerebrin  it  was  supposed 
to  form  protagon,  but  the  recent  researchers  of  Gamgee  Bcem  to  show 
that  the  latter  is  a  dutinitu  chemical  compound.  According  to  this 
author,  protagon,  although  it  cannot  be  separated  by  the  action  of 
solvents  into  non-phosphorised  cerebrin  and  a  phosphorised  body,  can 
nevertheless  by  tho  use  of  caustic  baryta  be  made  to  yield  non-phos- 
phorised  substances.  The  fact  that  the  bile  contains  so  large  a  per- 
centage of  cholesterin  and  feci  thin  ap|>ears  to  denote  that  the  liver  plays 
an  important  part  in  elimination  of  tlie  metalK:>lic  products  oi  the  nerve- 
centres.  The  other  fatty  constituents  of  the  bile  consist  of  siiijonifiable 
fats,  especially  the  oleates  and  stearates.  The  latter  possess  a  certain 
amount  of  interest,  since  in  combination  with  the  earthy  bases  they  form 
tho  crust  of  many  of  the  biliary  calculi.  In  the  case  of  the  large  solitary 
stone,  which  sometimes  completely  fills  the  galbbhidder,  as  much  as  two- 
tliiiTis  of  the  outer  crust  may  be  composed  of  stearate  of  lime, 

Mmoid  TJUcko-^lbiimiiL — Bile  owes  its  viscidity  to  this  body,  which 
it  acquires  during  residence  in  the  gall-bladder*  Fonner  investigations 
seemed  to  show  that  the  material  to  which  the  viscidity  was  due  was  mucin, 
but  subsequent  obsen  ation  proved  that  the  reactions  did  not  correspond 
with  that  body.  Following  up  the  subject,  Paijkull^  under  the  direction 
of  Hammarsten^  discovered  that  it  belongs  to  the  nucleo-albimiins,  and  that 
in  character  it  is  like  the  nucleo  albumin  discovered  by  Hammarsten  in 
synovial  fluid     The  methods  for  the  separation  of  this  body  are  distinct 
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from  those  used  for  Iho  precipitation  of  niuciii,  but  ns  these  aro  t«?d]0U8, 
and  of  no  use  to  the  practical  physiriiin,  the  reader  is  referred  to  the 
excellent  account  of  them  g!Vi?n  l>r  Professor  tjamgee.  The  faet,  nlrc^uly 
stat€d,  that  this  mucoid  substance  is  derived  from  the  gidl-bladiler  and 
ducts  ia  proved  by  treating  an  aqueous  extract  of  the  secretion  of  these 
structures  with  acetic  acitl^  when  a  body  is  obtained  which  In  all  respects 
reseml>les  the  niieleo- albumin  obtained  from  the  bile  itself.  Ordinary 
mucin  exists,  nevertheless,  in  small  quantities  in  the  bile,  and  is  prakdjly 
derived  from  the  hepatic  ducts. 

Bdt  acids. — In  carnivorous  animals  the  taurocholic  acid  is  often  the 
solo  bilo  acid,  whilst  in  the  herbivora  the  glyeocholic  acid  is  met  with 
almost  exclusively.  In  man  the  glyeocholic  acid  is  the  chief  constituent, 
taurochoh'c  acid  being  usually  present  in  traces  ofdy. 

GhfCochoJic  IV id  (Co^di^gNO^^).  Several  methoila  of  isolating  this  eub- 
stanco  are  described  in  the  physiological  text-books.  Gamgee  recomraonds 
Illifrier's  method  as  yielding  the  best  results^  when  successful ;  but^  as  he 
points  out,  an  excess  of  taurocholic  acid  in  the  bile  prevents  the  precipit^i- 
tion  of  the  glyeocholic  acid.  This,  however,  should  constitute  no  practical 
objection  to  its  use  in  separating  glycocholie  acid  from  human  bilo,  in  which 
taurocholic  acid  is  present  in  sm:ill  quantities  only.  Glyeocholic  acid 
separates  out  in  fine  transparent  ner<llcs.  These  are  highly  insolul>le  in  cold 
water  (1-300),  but  less  so  in  hot  water  (1-102),  They  are  almost  wholly 
insoluble  in  ether,  but  are  freely  sol  able  in  alcohol  and  glycerine.  They 
have  an  acid  re;w:tion  and  a  bitter  sweet  tiste.  Both  the  acid  and  its  salts 
are  dextrogyroua.  Sodium  glycoehofate  may  bo  obtained  l»y  dissolving  the 
acid  in  a  solution  of  sodium  carlpor^ite,  then  evaporating  to  dryness,  dis- 
solving the  resiiJiio  in  absolute  aleohi»b  and  adding  anhydrous  ether,  when 
the  salt  sepiratea  out  in  fine  transparent  needles  which  arc  readily  soluble 
in  alcohol  and  in  water.  An  a<pieous  solution  is  precipitated  by  neutral 
lead  acotato,  and  its  solution  has  a  partiid  action  on  aiponifiable  soups. 
The  test  for  glyeocholic  acid  and  its  derivatives  has  long  been  known  as 
*'  Pettenkofor's/*  the  principle  of  which  is  the  development  of  a  fine 
purple  colonr  on  the  admixture  of  cane-sugar  and  the  very  gradual 
addition  of  strong  sulphuric  acid.  Several  modifications  have  since  been 
introduced  to  prevent  the  earbonising  of  the  sugar,  which  is  very  apt  to 
occur  if  the  sulphuric  acid  be  added  too  hurriedly,  or  the  temperature 
allowed  to  rise  above  70^  C.  Thus  Dreschel  has  proposed  the  use  of 
phosphoric  and  instead  of  stilpburic,  and  My  bus  has  sujigesttd  the 
adoption  of  furfurol  in  water  instead  of  sugar;  fiufnrol  being  a  jiroduct 
of  the  action  of  sulphuric  aciil  on  sugar.  A  very  useful  modifica- 
tion of  Pettenkofer*8  test  was  proposed  by  Mr.  Francis,  formerly 
demonstrator  of  chemistry  at  Charing  Cross  Hospitnl ;  but,  as  he  did  not 
publish  it,  it  is  but  little  know^n.  A  few  pieces  of  glucose  are  taken  and 
dried  thoroughly  (when  anhydrous  they  are  to  be  placed  in  a  well-dried 
stoppered  bottle,  and  kept  in  tlie  drying- chamber  til!  wanted) ;  then 
a  small  powdori^d  fragment  is  placed  in  the  bottom  of  a  test-tube,  and 
strong  suipliuric  acid  (1  c.c)  added  very  gradually  ;  on  the  surface  of  this 
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a  small  quantity  of  urine  i^  poured^  when  tho  zone  of  contact  of  the 
two  fluids  will  bfoome  opiiqiie,  und  then  a  bright  red  gi-adiially  deepooing 
into  piu'ple.  If  large  i|naiititit'S  are  required  for  clinic*^.!  purposes  the 
glucose  and  sulphuric  acid  may  T>e  mixed  together  and  kept  in  a  stiippered 
lx>ttle  in  a  cool  place.  The  mixture  forms  sidpho- saccharic  ucitl,  of  a 
pale  straw  tint^  which  gradually  blackens ;  but,  if  kept  at  a  low  tempera- 
ture and  in  the  dark,  it  may  be  preserved  for  three  or  four  days.  As  many 
other  subst".ncea  —  notably  niorphia,  albumin,  and  the  phenols  ^ — give 
almost  similar  reactions  with  Pettenkofer's  test,  it  is  useful  to  employ  the 
spectroscope  for  the  identification  of  glycocliolic  acid  and  its  derivatives. 
Taurochdk  acid  (C2f,H^.NS0-.}  occurs  ordy  in  small  qnantities  in  htiman 
bile,  and  is  sometimes  absent  j  but  in  the  dog  it  is  the  only  acid 
present ;  for  experimental  purposes,  therefore,  recoiu^o  must  bo  had 
to  the  liile  of  this  animal.  For  the  preparation  of  taurocholic  acid  the 
bile  must  be  freed  from  all  traces  of  glyeocholie  acid  by  precipitation 
with  neutral  fejid  acetate^  after  which  the  taurocholic  acid  is  precipitated  by 
means  of  a  solution  of  aiumordaand  Imsic  lead  acetate  in  the  form  of  lead 
taurochohite.  This  precipitate  is  well  wa^shed,  boiled  with  absolute 
alcohol,  filtered,  and  then  treated  with  li,8.  The  sulphide  of  lead  is 
separated  by  filtration,  the  filtrate  concentrated  and  then  mixed  with  an 
excess  of  ether.  The  final  precipitate,  which  is  syrupy  at  fii-st,  is  grarlually 
converted  into  a  mass  of  needle  -  shaped  crystals  (Hoppe  -  Seyler). 
TaiD'ocholie  acid  is  less  stable  than  the  glycochoJic  ;  its  salts  are  less 
unstable,  but  still  are  not  so  stable  as  the  glycocholates.  Although 
taim>choHc  acid  is  intensely  acid  its  alkaline  salts  are  neutnd,  and  are 
soluble  in  water  and  alcohol ;  their  arjueoua  solutions  foam  like  soap. 
Acidified  with  dihUe  hydrochloric  acid  solutions  of  the  tjuiroeholic  acid 
and  it^  salts  precijdiate  album m,  arid  albnmin,  and  ])arapeptone  ;  whilst 
the  albiimoses  and  peptones  precipitate  the  acid.  Both  the  bile  acids 
yield  by -prod  nets  which,  however,  are  not  inij>or!:ant  clinically ;  the  most 
interest! nc|j  of  them  is  Cholaip'  acid ^  which  is  not  found  in  normal  liile,  lait 
in  bile  that  bus  undergone  decomposition ;  it  is  said  to  occur  iu  small 
quantities  in  the  small  and  large  intestines. 

The  bile  pigments  must  be  regarded  as  middle  products  in  a  series 
of  reducing  processes  which  convert  the  blood  pipuent  into  the  colour- 
ing matter  of  the  urine.  Fresh  bile  owes  its  golden  yellow  colour  to  one 
of  its  constituents,  bilirubin,  which  can  be  obtained  in  a  pure  state  in  the 
form  of  an  omnge-yellow  powder  endowed  with  a  characteristic  Bjx^ctrum. 
By  exposure  to  the  air  or  to  the  influence  of  other  oxidising  agents, 
bilirubin  can  be  converted  through  aevenil  intermediate  stages  (biltprasin, 
bilifuscin)  into  a  green  subst*ince  termed  biliverdin,  the  speetnim  of  which 
is  quite  distinct  from  that  of  the  onginal  material  The  presence  of 
bile  pigment  is  easily  recognised  by  the  display  of  colours  whieh  ensues 
Tlpon  the  addition  of  fuming  nitric  acid  (Gmelin).  So  far  as  our  present 
knowledge  goes,  the  pigments  of  the  bile  exert  no  influence  whatever 
upon  the  processes  of  digestion, 

Salts. — Besides  the  large  quantity  of  alkaline  sodium  salts  that  are 
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conibiiKHl  with  the  bile  aeida,  bile  contiins  a  considentble  rjimntity  of 
soilium  cblurlde  and  sodium  pliosphate,  traces  of  calcium  and  nuig- 
nosium  pliosphate,  and  also  traces  of  copper.  Iron  in  variable  quantities 
is  always  found  in  bile  ash,  and  this  fact  is  rendered  more  imiM>rtaiit  by 
the  researches  of  Dr.  William  Hunter,  who  discovered  small  deposits  of 
iron  in  the  biliary  cells  in  diseases  which  lead  to  rapid  destruction  of 
the  bluud,  such  as  pernicious  antemia»  etc*  [i^ida  article  "Liver,''  vol,  iv.] 

The  Pancreas. — The  normal  secretion  of  the  pancreas  is  a  clear, 
viscid  fluid  which  iwssesscs  an  alkaline  reaction,  and  froths  when 
shaken.  It  contains  very  few  structural  elements,  or  none.  Its  most 
imp<3rtant  constitnenta  are  alkali-albumin,  small  quautities  of  fats  and 
aoaps,  a  trace  of  lencin  and  ty rosin,  and  a  comparatively  large  amount 
(1  per  cent)  of  carbonate  of  sodium. 

Action  ujxm  the  vanaus  fotd'stiijl's. — On  starch,  whether  raw  or  boiled, 
the  pancreatic  juice  exerts  a  specific  action^  converting  it  into  erythro- 
dextrin  and  achroo-dextrin,  and  finally  into  maltose  and  glucose.  This 
diastatic  property  clLjienrls  upon  the  presence  in  the  secretion  of  a 
special  ferment  closely  allied  to  ptyalin,  and  named  amylopsin.  From 
the  juice,  or  by  the  glycerine  method  from  the  fresh  gland  itself,  a  pro- 
teolytic fennent  named  trypsin  can  be  isolated ;  this  in  the  presence  of 
carbonat-e  of  sodium  rapidly  reduces  albuminous  subsuinces  to  a  soluble 
state.  The  first  elTect  of  the  ferment  is  to  convert  the  proteid  into  the  form 
of  alkali  albumin,  the  final  stage  of  its  chemical  action  being  the  production 
of  peptone.  Some  of  the  intermediate  compounds  are  capable  of  being 
changed  by  the  continued  action  of  the  secretion  into  a  series  of  by-pro- 
ducts of  which  th'3  most  important  are  leucin,  tyrosin,  indol,  and  skatol. 

The  pancreatic  juice  possesses  also  the  power  of  coagulating  milk  :  it 
contains  a  special  ferment  for  this  pur  jiose,  which  can  be  chemicallysepiirated 
from  trypsin.  It  dilfers  from  the  latter  in  that  it  is  able  to  exert  its 
specific  action  in  the  presence  of  an  acid. 

The  action  of  the  secretion  of  the  pancreas  upon  oils  and  fats  is  to 
produce  emulsification  and  finally  saponification,  and  in  this  way  to  pr<jmote 
the  absorption  of  these  siibstJinces  by  the  intestinal  mucotis  membrane. 

L  Primary  inU,4iiml  dt/spep.nn. — This  may  arise  from  (a)  changes  in 
the  quantity  or  quality  of  the  bile  ;  {b)  an  insufficient  secretion  of  the  pan- 
creatic juice  ;  (c)  disease  of  the  mucous  membrane  of  the  small  intestine. 

(ft)  Obstruction  to  the  flow  of  bile  into  the  duodenum  is  usually 
accompanied  by  certain  subjectiv^e  symptoms  which  are  included  under 
the  name  dyspepsia*  They  comprise  a  sense  of  fulness  or  discomfort  at 
the  epigastrium  after  a  meal,  nausea,  acidity,  and  flatulence.  I'he  Wvels 
are  confined,  and  the  stools  are  hard  and  clay -coloured.  These  symptoms 
probably  owe  their  origin  to  an  excessive  fermentation  of  the  food  con- 
sequent upon  the  loss  of  tho  antiseptic  functions  of  the  bile,  and  on  the  i 
stagnation  of  tho  contents  of  the  intestine  from  the  lack  of  the  samo] 
Bee  ret  ion. 

Although  it  IS   true  that  persons  with   biliary  fistula  may  live  fori 
many  years  without  suffering  any  deterioratioii  of  tho  general  health, 


caroful  examination  shows  thiat  the  absorption  of  fat  in  these  cases  is  con- 
sitieniijly  affected,  iis  much  as  55  to  78  per  cent  of  the  totiil  qiittiitity  in- 
gested being  sometimes  cHmiriated  with  the  faeces.  Very  little  is  known 
oonceming  the  alterations  which  tiike  place  in  the  quality  of  tli'e  biliary 
secretion.  It  is  certain^  however,  that  many  substances  whkh  would 
act  injju'iously  upon  the  organism  are  ehminated  by  tljt5  livi'i\  and  are 
thus  disehargetl  by  the  bowel.  It  has  alsij  been  suggested  that  in  si*nio 
cases  where  the  hilo  contaitrs  tvoxic  material  the  sccretinij  may  irritate 
the  duodenum  directly  and  lead  to  Ciitarrh  of  the  mucous  membrane,  and 
finally  to  ulceration. 

(6)  Carcinonjatous  disease  of  the  head  of  the  pancreas,  obstruction  of 
its  duct  by  a  st4»ne,  or  atrophy  of  its  glandular  tissue,  are  all  associated 
with  a  diminution  or  absence  of  the  pincreatic  juice.  Under  these 
conditions  it  is  sometimes  possible  to  fleteet  an  excess  of  fat  or  of 
crystids  of  fatty  acids  in  the  fa?ce3.  According  to  the  researches  of 
Abelmann  upon  the  digestion  of  food -stuff's  after  excision  of  the 
pancreas,  starch  is  readily  absorbed  by  the  intestine,  though  only  a 
portion  of  it  is  converted  into  sugar  ;  about  44  per  cent  of  the  albumins 
is  absorbed  during  the  same  period  of  time ;  while  the  greater  {lortion 
of  the  ingested  fat  is  split  up  int-o  fatty  acids  which  ap|>ear  in  the 
dejecta.  Emulsions  of  fat  in  the  form  of  siwip  and  guia  emulsions  are 
not  absorbed.  These  figures  are  all  much  more  favomuible  when  the 
pancreas  is  only  extirpiited  in  pjirt,  even  though  the  flow  of  the 
secretion  into  the  intestine  be  entirely  prevented.  It  must  be  accepted, 
then,  that  the  active  agents  of  the  jiancreatic  juice  are  citpal>le  on 
emergency  of  undergoing  vicarious  excretion  with  the  other  intestinal 
ffiuds.  Total  excision  of  the  ghuid  in  dogs  is  usually  followed  by 
glycosuria,  but  the  exact  significance  of  this  fact  has  not  yet  been 
definitely  settled.     [Ude  art.  ** Diabetes  Mellitus,''  p.  208.] 

(c)  Diseases  of  the  small  intestine  may  l>e  acconipanied  by  dyspepsia 
if  the  lesion  deprives  the  mucous  membrane  of  its  fHjwer  of  absori)tion. 
Thiis  is  chieffy  the  case  when  the  lining  membrane  of  the  bowel  is 
affected  with  a  chronic  foi'm  of  caUurh  leading  to  atrophy,  a  condition 
particularly  apt  to  occur  in  children  placed  under  unfavourable  dietetic 
conditions,  and  in  persons  affected  with  chronic  pulmonary  tuberculoaia 
(Fenwick). 

IL  Stjcomlanj  ijUestifml  dtfsp^pda.  —  Any  form  of  gastric  dyspepsia 
may  give  rise  to  deratiL'cmcnt  of  the  intcstina!  functions,  (tf)  In  cases  of 
hyperacidity  of  the  gastric  juice  the  alnionnally  acid  state  f>f  the  chyme 
may  conqjletely  neutralise  the  alkaline  secretions  which  it  encounters  in 
the  duodenum  and  thus  put  a  stop  to  the  digestive  functions  of  the  pan- 
creatic juice.  The  unaltered  starch  which  is  thus  allowed  to  accumulate 
undergoes  acid  fermentation  under  the  influence  of  the  various  micro- 
organisms which  inhabit  this  pfu-tion  of  the  ImjwoI.  Tlic  absorption  of  fat 
is  also  delayed.  The  loss  of  the  laxative  properlies  of  the  bile  increases 
the  existing  tentlency  to  constipation,  and  at  a  later  period  the  iriitation 
due  to  the  abnormally  acid  contents  of  the  intestine  gives  rise  to  chronic 


catan^li  of  the  nnicoiw  oi  crab  rani?  of  the  colon  with  dysenteric  symptoms. 

(b)  A  ck^ficient  secretion  of  the  gastric  juice  also  exerts  a  detrimental  effect 
upon  thq  com-se  of  intestinal  digestion,  owing  to  the  fact  that  fernienta- 
tion  of  the  food  takes  place  in  the  stomach,  and  the  dnodennm  con- 
sefjuontly  receives  a  large  quantity  of  an  extremely  acid  and  tintHgested 
form  of  cliymo.     The  nltiniato  le.-^nlt  is  the  same  as  in  the  previous  case. 

(c)  Atony  of  the  stomach,  with  loss  of  power  in  its  muscular  walls,  leads 
of  necessity  to  stagnation  of  the  food,  acid  fermentation,  and,  tiruilly,  to 
the  same  effects  upon  duodenal  digestion  which  occur  in  cases  of  hyper- 
or  fiubaeidity. 

FiBces. — The  average  daily  quantity  of  faeces  passed  l«y  a  healthy 
man  is  abijut  five  ounces,  and  conBtitutes  nearly  one-seventh  of  the  total 
quantity  of  tlie  forKl  ingested.  In  early  infancy  tin's  proportion  is  some- 
what greater,  but  it  dei^lrnes  consideratily  with  the  approach  of  old  age. 
Diseases  of  the  stomach  associated  with  vomititig  and  loss  of  appetite  are 
accompanied  by  a  marked  diminution  in  the  tlaily  output  of  fasces  ;  but 
those  disorders  of  the  digestive  system  which  are  characterised  by 
iiTitation  of  tlio  intestinal  tract  are  usually  accompinied  by  the  frequent 
passage  of  stools  in  which  the  liquid  clement  |>re<hj  ma  nates. 

Con^'ii.'ilrncf*. — During  the  first  six  months  of  life  the  stools  present 
&  peculiar  homogeneous,  butter -like  consistence;  at  a  later  period 
they  assume  the  solid  and  cylindric^il  form  of  excrement  which 
resnltjs  from  the  use  of  a  mixed  diet.  Inerejtsed  fluidity  of  the 
stools  rarely  arises  fmra  insuflicient  absorption  of  the  ingested  fluids 
(lienteric  diaiTbo?a) ;  more  often  it  is  the  result  of  an  excessive  secretion 
by  the  mucous  mend  mine  of  the  inteijtine  due  to  catarrhal  iiifiamnmtionj 
ulceration,  or  the  ?iid ministration  of  purgative  drugs.  An  abnormally 
dry  or  tenacious  state  of  the  dejecta,  on  the  other  hand,  may 
result  from  the  undue  absorption  of  t!ie  fluid  contents  of  the  bowel 
during  its  protracted  residence  in  the  intestine  (constipition),  or  from  a 
lack  of  secretion  on  the  part  of  the  nnieous  membrane  of  the  gut,  which 
ma}^  l»e  clue  Uy  the  astringency  of  such  drugs  as  opium,  bisnnitl^  lead, 
and  chalk.  Sometimes  the  fsBcal  masses  present  a  uniform  coating  of 
thick  nun:us,  or  the  excreta  may  constat  almost  entirely  of  this  mati^rial 
These  almormsd  ap|Kmrances  indicate  a  catarrhal  condition  of  the  mucous 
membrane  of  the  largo  intestine,  and  therefore  frequently  aecom|mny 
functi'iual  disordej's  of  the  digestive  orgjins,  especially  in  early  life. 
Finally,  it  may  be  observed  that  in  those  forms  of  dyspep.sia  in  which 
excessive  fermentation  occurs  among  the  contents  of  the  gastrointestinal 
tract,  the  stools  may  present  a  pidtaeeous,  frothy,  or  yeast-like  apjH'arance. 

TJw  readkrti  of  healthy  stools  is  usually  acid,  but  its  degree  depends 
to  a  great  extent  upon  the  nature  of  the  food.  Increased  acidity 
accompanies  an  excessive  secretion  of  the  gastric  juice  (hypersecretion, 
hyperacidity),  as  well  as  those  numerous  forms  of  disordered  digestion 
which  are  associate! I  with  fermentative  changes  in  the  contents  of  the  intes- 
tine. rJiminished  aciility  of  the  stools  is  sometimes  observoti  in  the  drarrhoaa 
of  infants,  and  in  that  which  accompanies  cholera  and  typhoid  fever. 
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Colour.— The  stools  derive  their  j^ellow  colour  from  certiiiii  pignients 
mfiTitifactiired  fmm  the  bile  hy  a  process  of  oxidation  (stercoliilin,  hydro- 
bilinibin).  The  intensity  of  thtj  colour  varioa  directly  with  the  activity  of 
the  l>iliaTy  six-retion,  and  with  the  length  of  time  the  undigested  portions 
of  the  food  h.ivo  been  ret/iiiied  lu  the  intestine,  F^ale  orculoiuiess  f.Tces, 
on  the  other  hand,  indicate  a  dciicii^nt  entry  of  bile  into  the  bowel ;  and 
aoeonlingly  ^ay,  white,  or  putty- like  motions  usually  accompany  those 
functional  and  organic  diseases  of  the  liver  which  are  as^soctated  with 
a  diminished  activity  of  the  hepatic  cells,  aa  well  as  those  dise^ises 
which  mechanically  obstitict  the  bile-ducts.  Green  stools  arc  frcqnciitly 
obgerved  n^  a  result  of  digestive  disorders  in  infancy.  The  jjcculiar 
colour  has  lieen  aseril>ed  to  the  presence  of  a  chnjmogeiietic  bacillus 
(Haycm,  Lc  Sage)  ;  but  it  appears  to  depend  rather  upf>u  an  alkaline 
decomposition  of  the  contents  of  the  small  intestine  (PfeitTer). 

Black  coloration  of  the  fteccs  occasionally  arises  when  altered  Idood 
is  present  (mehena) ;  but  it  is  more  frequentiy  observed  as  the  result  of 
the  ailniinistration  of  such  drugs  as  bismuth,  iron,  and  cliarcoaL 
Certain  aiticles  of  diet  and  a  few  medicinal  remedies  are  also  apt  to 
impart  tfieir  characteristic  colour  to  the  motions ;  thus  claret  and 
logwood  produce  reddish  or  \iol»?t  dejecta ;  coffee  and  beef  tea  a 
brownish,  and  ihubarh  and  santnnine  a  bright  yellow  tint. 

Odour, — The  faecal  odour  depends  U|k>ti  the  presence  of  certain 
volatile  producis  of  foo<l  decom|josition  (Bkatol,  iiidol).  It  is  cun- 
scqucntly  exaggerated  in  all  cases  of  intestinal  indigestion  associated 
with  excessive  putrefaction  of  the  contents  of  the  howd,  whether  this 
depend  npou  a  primary  disorder  of  the  stomach,  liver,  or  pancreas.  The 
60Ur  smell  of  the  motions  in  infancy  is  due  to  the  presence  of  organic 
acids  derived  from  femienUtiou  of  the  milk  sugar. 

Chewisiri/.  —  Hoalihy  fteccs  consist  approximately  of  about  25  per 
cent  of  soliils  and  75  per  cent  of  water  ;  but  the  relative  proportion  of 
these  two  constituents  varies  considerably  both  in  health  and  disease. 
Among  the  norniid  constituents  must  be  reckoned  such  prodticts  of 
jkancreatic  digestion  as  leucin,  tyrosin,  indol  and  skatol  ;  butyric, 
pmprionic,  h*ctic  and  valerianic  acids  ;  alkaline  phosphates  and  other 
salts ;  neutral  fats  and  solulile  soaps ;  urobilin  and  stercoiiilin,  and  small 
quantities  of  ferments  the  chemical  action  of  which  is  similar  to  that  of 
pepsin  and  ptyaliu, 

Mkr^iscnpk  ejvmmtition  of  the  stooh  seldom  affords  any  trustworthy 
indication  of  the  nature  of  the  digestive  derangement.  It  may  be  state^l, 
however,  that  an  excess  of  starch  in  the  imcos  indicates  a  defective 
action  of  the  diastatie  ferments  secreted  by  the  salivary  glanrls  and 
pancreas ;  while  an  undue  amount  of  undigested  proteids  points  to  the 
functional  failure  of  the  gastric  and  pfinci*eatic  secretions.  Blood,  pus, 
mucus,  foreign  Iwdies,  outozoa  and  bacteria  if  they  occur  in  the  stools  are 
easily  i^cognisable. 

Charlks  IIkxry  Eau^. 
W.  Sl>ltau  Fenwick. 
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GENEP.AL    PATHOLOGY   OF   SECRETION 

Sboretion  IB  one  of  the  fundaraental  phenomena  exhibited  by  living  proto- 
plasm. In  secretion  the  cell  protoplasin  elaborates  certain  substances, 
and  these  arc  subsequently  extruded  iVom  the  ceils.  In  the  higher 
fonns  of  life  aecn^tory  processes  are  specialised  su  tliat  the  function  of 
secretion  becimies  ^>cali^ed  in  certain  cell  aggregates  kninvn  a^  'Vglands." 
The  substances  elaborated  by  the  activity  of  gland  C4.1ls  are  usually,  but 
not  always,  extruded  from  the  gland  by  solution  or  sus|KJtision  in  water ; 
hence  the  discbarge  of  water  becomes  the  most  obvious  and  one  of  the 
most  imp<*rtant  of  the  cotniitions  of  secretion.  In  a  tnie  secretion  the 
gland  eluboiiiti'S  the  pcciihar  elements  contained  in  the  sccivtion  ;  It  does 
not  simply  reranve  them  from  the  blood.  The  salivary  cells  make  ptyalin 
and  iiinein,  and  the  gastric  cells  pej>8iti  ;  tlic  kitlney  cells,  on  the  other 
liand,  .simply  n^move  urea  from  the  blood  :  thus  the  elimination  of  urea 
by  the  kidney  is  not  a  tnie  secretion,  but  rattier  an  excretion.  Other  con* 
stitucnts  of  the  luine,  however,  such  as  Jdppuric  acid,  are  made  by  the 
renal  cells.  Some  physiologists  consider  that  a  ftindamental  distinction 
between  a  secretion  and  an  excretion  lies  in  the  fact  that  the  latter  is 
passed  to  the  exterior,  without  playing  any  further  part  in  the  economy  ] 


aer,  even  if  ultimately  vofdeii,  fulfils  soine  more  or  less 
important  fmiction  meanwhile.  A  more  vital  dLsiinrtidii,  liovvover,  is  that 
previously  mimtioneil,  namely,  that  in  a  st'cretion  tlie  essential  constituent  is 
elabomteii  b}'  the  glund  cell;  whereas  in  the  excretion  it  is  simply  rentovni 
hy  the  ghiiid  cell  from  the  blood  or  lymph  circiilitting  in  the  glainK 
Glands  may,  therefore,  secn^e  or  excrete  ;  or  again  the  same  gland 
may  do  both.  Tins  douhic  function  is  more  especially  s-een  in  pathologiciil 
conditions,  when  secitnory  glands  not  uncommonly  excrete  certain  more  or 
less  toxic  and  abnonnal  coni<tiuients  preseut  in  the  hh>od  jilasma.  The 
biliary  function  of  the  liver  is  in  part  a  Becretion  and  in  part  an  excretion  ; 
some  of  the  characteristic  constituents  of  the  bile  are  elaliorateil  by  the 
liver  itself,  and  other  constituents  of  thi^  bik%  the  pigments,  for  exiimpk\ 
l>eing,  as  it  would  seem,  more  or  less  effete  products  of  metabolism,  and 
of  no  further  use  to  the  economy,  are  thrown  out. 

Glands  are  generally  provided  with  ducts  by  means  of  which  the 
secretions  or  excretions  are  passed  either  to  the  organ  where  they  are 
u^ed,  or  to  the  outside.  Certain  glands,  however,  anch  as  the  thyroid, 
8i4iriirenal,  and  pitnitr^ry,  have  no  ducts;  and  tlio  function  of  these 
ductless  glands  hass  aluaya  been  a  difTicult  problem.  At  one  time  their 
function  was  supposed  to  be  the  destruction  of  certain  mtire  or  le^s  toxic 
substances  produced  by  the  acti^nty  of  the  tissues,  and  this  view  is  still  held 
by  mme  physiologists  ;  by  others  it  is  held  that  these  ductless  glands  also 
pro<luce  substances  necessary  either  to  certain  tissues,  or  to  the  body  at 
large,  for  the  maintenance  of  jihysiolo;,'ical  ei:juilibrium.  This  function 
hm  been  called  an  **  internal  secretion,"  which  denotes  that  the  specific 
material  elaborated  by  the  gland  is  distributed  to  the  tissues  of  the  body, 
not  by  ducts  but  by  the  blood-vessels  c*r  lymphatics  of  tie  gland.  It  has 
been  tlefinitely  proved  that  certain  glands,  such  as  the  thyrnid  and  supra- 
renala,  elaix>rate  peculiar  substances  necessary  for  the  maintenance  of  life  ; 
theae  glands  at  any  rate  have  internal  secretions.  Further,  it  is  highly 
probable  tliat  many  glmds  w^th  external  secretions  liave  internal  secre- 
tions also;  the  glycogenic  and  sugar-forming  ftinctifina  of  the  liver  supply 
an  instance  in  point.  Th<t  formation  of  su^^ar  in  t!ie  liver,  imd  the  sub- 
sequent  distribution  of  this  sugar  to  the  body  through  the  hepatic  vein, 
IS  really  an  illustration  of  an  internal  secretion.  Th*^  material  elaborated 
by  the  suprarenals  h  mainly  of  service  to  the  vascular  system  ;  that 
produced  by  the  thyroid  is  probably  destined  for  the  nervous  system,  and 
it  would  seem  that  the  sugar  produced  by  the  liver  is  mainly  required  by 
the  muscular  system.  Some  physiologists  do  not  consitler  the  liver  a 
pugar- forming,  Init  rathrr  a  sugar* stopping  organ.  If  this  latter  view 
wtre  confirmed,  the  liver  could  no  longer  be  regarded  as  having  an 
internal  secretion. 

Certain  glands  have  nn  external,  but  an  internal  secretion  only  ;  the 
thyroid  and  suprareual  bodies  afford  illustrations  of  this  variety.  Other 
glands,  such  as  the  liver,  the  pancreas,  and  perhaps  the  kidneys,  have 
both  external  ami  internal  secretions.  Finally,  other  glands^  like  the 
salivary  glands,  have  external  secretions  only. 
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External  Skcketions. — Tho  following  process*-*3  occur  dining  the 
comnlfte  act  of  extt-nml  secreuon  : — 

(i.)  The  gratiual  elabt*riiLio>i  and  storage  in  the  secreting  cell  of  the 
specitic  or-^^aiiic  constituents  of  the  secretion,  usually  in  the  form  of  a 
z)  mog*/n  ;  a  zymogen  is  the  antecetient  of  the  ferment  of  tho  secretion — 
j>ep.siaogen,  trypiiiiogen,  for  example, 

(ii.)  The  rapid  cunver^iun  of  this  zymogen  into  tlie  aetual  snbatancts 
fonnd  in  the  secretion — into  mucin  or  tnpsin,  f«jr  example.  This  con- 
version oceuTd  suddenly  during  thtJ  act  of  secretion, 

(iii.)  The  stidden  discharge  of  a  considerable  amount  of  fluid,  the 
amount  varying  in  the  several  g!ands ;  it  is  large  in  the  case  of  the 
salivary  jintl  gastric  glands,  moderate  in  the  case  of  the  liver,  hmal!  in  the 
case  of  the  pancreas. 

(iv.)  The  recoiis^tniction  of  tho  protophvsm  of  the  gland  cells,  and  not 
infrequently,  as  in  the  safivary  and  manimaiy  glands,  the  replacement  of 
used-up  cells  by  freshly-growing  and  active  ones. 

Tims  there  is  a  slow  elaboration  of  the  specific  constiinents  of  the 
secretion,  and  a  slow  building  up  of  the  gland  cells  anew,  interruptetl  by 
a  sudilen  discharge  of  fluid,  together  with  an  equally  sudden  conversion 
of  the  zyniOL;en  into  the  active  and  esbeiitial  eoiistituent  of  the  secretion. 
In  some  casts  the  cells  forming  the  gland  actnally  break  down  into  the 
conaiituents  of  the  secretion  ;  this  is  well  seen  in  the  mucous  salivary 
glands  and  in  the  mammary  ghuids.  In  other  glands — as  in  tlie  serous 
salivary  glands,  the  gastric  glands,  or  the  pancreas — the  zymogen  is  seen 
to  accumulate  in  tho  form  of  granules,  anil  after  activiiy  to  n  main  only 
in  the  inner  or  lumen  end  of  the  cells.  The  funiiatii>n  of  these  granules 
can  he  shown  in  certain  cases  to  he  under  the  influence  of  the  nervous 
system.  Stimulation  of  the  cervical  sympathetic  eimses  lln-se  granules  to 
be  formed  in  abundance  in  the  cells  of  the  parotid,  and  the  saliva  sub- 
sequently secreted  is  abnormally  rich  in  organic  constituents. 

These  granules  are  composed  of  a  zymngcn^  and  not  of  a  ferment ; 
tliis  is  shown  by  the  lact  that  a  fresh  extract  nnide  from  a  gland  in  full 
activity,  snch  iis  tho  sLoniach  or  pancreas  dnnng  digestion,  contains  no 
active  ferment  such  as  pepsin  or  trypsin.  If  the  stomach  be  extracted 
alter  treatnu^nt  with  dilute  hydrochloric  aci<l,  the  extract  is  found  to  be 
powerfully  prot+*ol\  tic,  and  to  contain  an  abundance  of  ferment.  Extracts 
of  fresh  pancreas  are  possessed  of  hut  li<tlo  digestive  power,  even  when 
made  from  the  pancreas  of  an  animal  killed  during  digestion  ;  if,  how- 
ever, the  pancrea^*  be  treated  with  oxidising  agents  tiie  extract  then 
obtained  is  a  ^mwerful  digester  of  proteids. 

The  elimination  of  water  by  difl'erent  glands  during  secretion  is 
probably  etFecteil  by  various  mi^ans.  In  tho  case  of  the  salivary  glands 
it  is  very  ahundant,  and  h  independent  of  the  state  of  the  circulation  ; 
but  it  is  closely  depemlent  upmi  the  nervous  system,  and  es|>ecially  on  the 
activity  of  certain  gland  nerves.  In  the  kidmy,  on  the  otner  hand,  the 
amount  of  water  excreted  is  very  closely  dependent  ujjon  the  rate  of 
the  circulation  through  the  renal  vessels,  and  tliere  is  as  yet  no  proof  of 
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any  nervous  control  of  the  secretion  other  than  that  of  the  vaso-motor 
nerves  which  govern  the  renal  circulation.  In  the  cases  of  the  stomach, 
intestines,  and  jiancreaa  there  is  no  clear  evidence  that  the  excitation  of 
any  nerve  will  cimse  the  secretion  to  flow  irom  these  glund.s  ;  althcaigli 
there  is  reason  to  suppose  that  their  sicrotion  is  controlled  in  some 
way  by  the  nirvous  Bys^tem.  The  8euret«iry  activity  of  a  ^knd  is  nsnally 
a©com[»anied  hy  a  dikitation  of  its  bloud-vcssels,  ami  this  is  esi'ocially 
well  seen  in  the  sjdivary  glands ;  yet  even  here  this  vascular  dihitation  is 
not  an  invarialile  accomimninient  of  the  serretory  act,  ami  there  is  ahnmU 
ant  proof  that  the  discharge  of  the  water  during  secretion  is  not  a 
titration  dependent  upon  the  local  vascular  dilatation.  There  is  no 
adequate  explanation  of  tlie  niechiitiism  by  means  of  which  the  salivary 
cell  is  enabled  to  secrete  these  large  quantities  of  wziter  as  a  re>tilt  of 
nerve  excitation.  In  certain  glands  the  individual  cells  can  be  seen  to 
swell  up  largely  at  the  mtunent  of  excitation,  and  it  may  be  that  the  cell 
substance  becomes  suddenly  hygroscopic,  (piickly  imbibes  iluid  from  the 
lymphatics,  and  as  smhlenly  lil>erates  it  on  the  outward  side. 

Gland-nerves  are  concerned  not  only  in  the  secretion  of  water,  but^  in 
the  case  of  tlie  salivary  glauils  at  au}^  rate,  they  also  cojitsuti  fibres  that  exert 
an  influence  on  the  id;dx*ration  of  the  organic  constituents  of  the  secretion. 
Gland-nerves  are  therefore  hfld  to  cnntain  at  least  two  sets  of  fibres:  on© 
set  the  so-called  *' secretory  *'  fibres,  most  abundant  in  the  cerebral  nerves, 
such  as  the  chorda  tympani  and  nerve  of  Jarubson,  the  excitjition  of  which 
causes  the  secretion  ot  water  ;  the  other  set  the  f^o-calleil  *'troi>hic"  fibres, 
most  abundant  in  the  symjiathi  tic,  the  excitati<^n  of  which  causes  the 
gland  cell  to  elaborate  the  org^uuc  and  jirobably  abo  tlie  inorganic  con- 
stituents of  the  secretion.  Thestj  tw^o  separate  processes  of  secretion,  the 
elijiiinatifm  of  water  and  the  formation  of  the  specific  constituent's,  occur 
not  only  at  diflferent  times,  hut  also,  in  the  case  of  the  salivary  glands  at 
any  rate,  under  the  control  of  ditt'i-rent  nerve-fibres. 

Division  of  tlie  cerebral  nerves  supplying  the  salivary  glands  is 
followed  by  a  slow^  atrophy  of  the  gland  or  glands,  and  tlie  ap|>earance 
of  a  slow,  continuous  secretion  known  as  the  *' paralytic  secretion,"  This 
continuous  secretion  is  not  produced  by  division  of  the  sympathetic 
nerves  j  the  cerehml  nerve  must  be  divided,  whether  the  symiiaihetic 
nerve  be  di\ndtd  or  not  is  imnfaterijiK 

A  **  paralytic  secretion,"  following  the  division  of  the  nerves  distri- 
buted to  the  pancreas  und  intestine  respectively,  has  also  been  described. 

In  the  case  of  the  salivary  glands  the  paralytic  secretion  in  accom- 
panied by  an  atropliy  of  the  gland  ;  hence  it  is  probable  that  the  recon- 
struction of  the  gland  protftphism  is  also  under  the  control  of  the  nervous 
system. 

The  ner\"ous  mechanism  of  secretion  is  most  obvious  in  the  case  of 
the  salivary  glands;  in  most  of  the  other  glands  the  evidence  of  this 
mechanism  is  as  yet  very  imperfect  Normally  the  salivary  secretion, 
like  most  secretions,  is  evoked  by  reflex  excitation,  the  aflerent  nerves 
being  the  lingual  and  gloss«>-pharyngealj  and  the  stimulus  the  presence  of 


food  or  other  substances  in  the  mouth  ;  dilute  aculs  applied  to  the 
mucous  membraue  of  the  mouth  and  tongue  are  particularly  efficacious. 
Dilute  acids,  if  applied  to  the  mucous  memhrane  of  the  duodenum,  are 
said  likewise  to  ciiuse  a  discharge  of  bile  from  ihe  gall-bladder  into  the 
intestine.  In  the  case  of  other  glands,  as  of  the  stomach  and  pancreas, 
but  more  especially  of  the  stomach,  it  is  probable  that  secretion  can  he 
produced  reflexly^  notwithstanding  the  absence  of  direct  proof  of  the 
existence  of  secretory  nerves.  In  the  article  on  the  **  Pathology  of  Diges- 
tion" it  ia  stsited  that  the  presence  of  food  in  the  mouth  will  cause  a  flow 
of  gastric  juice  when,  by  previous  ligature  of  the  oesopliagus,  or  by 
dividing  the  cesophagus  and  stitching  the  lower  end  of  the  upper  segment 
to  a  wound  in  the  neck,  the  masticated  food  is  pre^'ented  from  reaching 
the  stomach  :  the  sight  of  fooil  will  cause  a  secretion  boih  of  saliva  and 
of  gastric  juice,  the  latter  after  li  gat  tire  of  the  cesophagus  to  prevent  the 
entry  of  saliva  into  the  stomach.  In  some  of  tliese  cases  of  secretion 
apparently  retiex,  it  is  possible  that  the  secretion  is  really  due  to  the 
excitation  of  the  stomach  by  certain  chemical  stimuli  reaching  the 
organ  ihruugh  its  blood-vessels,  and  derived  from  absorption  of  the  fo<>d 
in  the  nmuth  or  cesophagus.  Although  gastric  secretiou  is  readily 
produced  by  mechanical  excitation  of  tlie  sti^mach,  a  far  greater  amount 
of  secretion  is  produced  by  the  action  of  digestible  than  of  indigestible 
substances  [vide  art,  "General  Pathology  of  Digestion,"  p.  287]. 

Secretion  can  also  be  produced  by  excitation  of  the  higher  portions 
of  the  nervous  system  ;  puncture  of  the  medulla  causes  not  only 
increaaed  urinar}?"  flow,  but  also  a  secretion  of  pancreatic  juice  ;  it  is  nc 
certain  that  either  is  dependent  solely  upon  the  vascular  effects  produced 
by  the  puncture.  Further,  the  excitation  of  the  cerebral  cortex  in  the 
epileptic  paroxysm,  when  produced  experimentally,  as  for  instance  by 
absinthe,  produces  a  notable  flow  of  saliva. 

Secretions  are  not  oidy  evoked  by  direct  or  indirect  excitation  of  the 
nervous  system,  but  may  also  Ihj  arrested  or  inhibited.  The  salivary  secre- 
tion can  be  inhibited  by  fear^  and  the  pancreatic  secretion  can  be  arrested 
by  the  excitation  of  the  central  end  of  an  afferent  nerve.  Experimentally, 
the  formation  of  urine  by  the  kidney  is  sometimes  entirely  stopped  by 
tying  a  camda  into  the  ureter;  and,  clinically,  complete  suppression  is 
not  uncommonly  seen  as  a  result  of  sundry  injuries  not  directly  involving 
the  urinary  apparatus.  It  is  difficult  to  believe  that  in  these  instances 
the  total  suppression  of  urine  is  due  entirely  to  disturbance  of  the 
circutation. 

The  nervous  regulation  of  the  acti\4ty  of  the  sweat-glands  is  of 
interest ;  although  the  sw^eat  is  practically  an  excretion,  yet  the  nervous 
mechanism  of  these  glands  is  as  perfect  as  in  the  case  of  the  salivary 
glands.  Tiie  sweat-nerves  leave  the  spinal  cord  by  the  anterior  roots  in 
the  dorsal  and  upj^n^r  lumbar  regis ms,  and  then  etjter  the  sympathetic 
system  to  bt?  distributed  to  the  body  at  large  in  the  sympathetic  fibres. 
In  some  cases,  as  in  the  heail,  face,  and  neck,  these  nerve -fibres  are 
found  in  the  main  sympathetic  nerves  of  the  part  j  in  other  cases,  as  in 


GENERAL  PATHOLOGY  OF  SECRETION  309 


tlio  limbs,  ihe  sweat-nen^ea  are  found  in  the  nerves  ft^nuing  tlie  lirab 
plexuses  ;  but  these  (ilexuses  have  received  them  by  way  of  tie  ccmi- 
nmnications  exist  in*;;  l»etween  themselves  and  tlie  syinputhetic  system. 
The  sxveat-nerve»»  rilihoiigh  ultimately  in  the  limli-uerves,  do  not  leave 
the  cervical  or  lumbar  re^aons  of  the  cord  in  the  anterior  roots  of  these 
nerves.  These  sweut-nerves  have  a  very  similar  course  to  that  of  the 
vaso-niotor  nerves,  but  they  are  quite  sejiarate  and  distinct  from  thera. 
The  excitation  of  a  sweat-nerve  causes  a  seeretiou  of  sweat,  and  after  the 
division  of  siieh  a  nerve  the  area  of  skin  rui*|i1]<  d  by  it  swt'ats  no  longer. 
Usualiy  the  secrfti^n  of  sweat  is  brought  about  throut;;h  the  nervous 
syst^-m  either  reliexly,  or  by  emotions,  or  by  the  chemical  act  inn  of 
certain  »ubstauu<a  on  the  nerve -centres.  External  warmtli  does  not 
cause  sweating  by  any  direct  action  on  the  glands,  but  indirectly  through 
the  nervous  system. 

Uses  of  external  secretions  and  of  excretlons.^ — Excretions  remove 
more  or  ies^  harmfnl  suhstMUcea  from  the  Idoml  and  tisflurs.  They  also 
eliminate  water,  and  bo  help  to  maintain  the  anmunt  of  w^ater  i>retieut  in 
the  tissues  at  the  nomuil  sLantjard.  Thus  indirectly  they  aid  in  the 
niainteuanco  of  the  body  temperature  at  \\%  proper  mean.  Most  external 
secretions  are  concerned  in  digestion  either  as  lubricants,  such  as  saliva, 
or  as  digestants,  sucb  as  saliva,  gastric  and  pancreatic  juice  ;  sumetinies,  in 
addition  to  this,  secretions  have  some  special  action,  such  ii&  the  iillegetl  anti- 
septic action  of  tlio  liydrochlnric  acid  of  the  gastric  juice.  The  substances 
present  in  some  excretions  are  removed  stuneiimes  by  what  seems  to  l^e  a 
roundabont  eh.innel ;  the  urine,  h^Y  instance,  contains  appreciable  ijuantities 
of  various  aromatic  bodies  ami  conjugated  acids  that  are  apparently  formed 
in  the  alimentary  canal  It  is  quite  possible,  if  the  excretory  activity  of 
the  kidney  were  greatly  diminished ^  for  these  and  other  bodies,  ]ierhapa 
toxic  in  nature,  to  arcumuhite  in  the  intestinal  tract.  Again,  there  is  a 
distinct  selective  action  on  the  jtart  of  ditlerent  glamls,  aa  abnormal 
constituents  present  in  the  blood  are  not  removed  by  all  excretions 
alike;  thus  in  cases  of  jatujdice  bile  pigments  are  more  especially  excreted 
in  the  urine,  and  not  at  alt  in  the  saliva, 

fy>me  of  the  digestive  juices  are  secreted  in  very  large  quantities ; 
the  secretion  of  gastric  juice  has  been  estimated  at  as  nuich  as  seven 
litres  a  day'':  the  great  bulk  of  ihe  thiid,  liowever,  is  reabsorlied  and  not 
lost  to  the  eeonomy.  The  amount  of  fluid  which  daily  passes  into  the 
alinientary  canal  and  is  again  real>sorbed  must  l>e  very  hirge,  and  the 
daily  quantities  itigeste«i  and  excreted  fonn  but  a  small  fraction  of 
the  total  amount,  Of  the  solid  constituents  of  these  secretions  also 
many  are  reabsorbed,  and  if,  owing  to  a  fistulous  isiiue, — {pancreatic  op 
biliiir\",  ffir  example, — this  be  iuqiossible,  the  pereentai^a^  of  soliils  in  the 
secretion  aifected  diminishes  ^^reatly  ;  in  tiie  case  of  jiancreatic  or  biliary 
fistula  the  [>erccntage  of  solids  mny  fall  from  an  initial  amount  of  12 
to  H  per  cent  to  a  final  amount  of  2  to  4  per  cent.  All  the 
organic  constituents,  however,  are  not  reabsorbefl,  since  the  urine 
contains  small  quantities  of  the  various  digestive  ferments;   moreover, 
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there  is  a  progressive  destruction  of  ferments  along  the  alimentary  canal, 
the  gastric  jiiice  destroys  the  activity  of  the  saliva,  and  the  piUicreatic 
juico  destroys  the  gastric. 

Pathologry  of  external  secretions. — In  disease  secretions  are  fro- 
fjUently  atfected,  both  in  respect  of  the  quantity  of  water  eliminated, 
and  of  the  nature  and  qnantity  of  the  essential  constituents,  Tiio  mUmrij 
ami  burml  secretions  may  he  totally  arrested,  as  in  cases  of  xemstoniia 
where  great  difficulty  in  swallowing  arises  from  the  mere  lack  of  lubrica- 
tion. A  converse  condition  of  excessive  or  of  continuous  secretion  arises 
when  there  is  some  reflex  irritatit»n,  especially  <if  the  mouth  ami  tongue  j 
as  in  Ciises  of  epithtjlioma  of  the  t«ini^ue.  Continuous  diibbhng  ijf  saliva 
occurs  in  bulbar  palsy,  and  this  condition  may  be  due  to  the  diflkully  in 
swiiUnwing;  yet  in  some  cases  the  quantity  of  salixa  seems  cxcessjvr,  and 
suggests  a  "paralytic  secretion/'  Very  rarely,  and  without  the  presence 
of  any  gross  organic  disease^  copious  and  persistent  salivation  occurs, 
giving  xise  to  a  con*lititin  exactly  opj)Of>ite  to  that  seen  in  xerostomia. 
The  nature  of  these  cnses  is  obscure  ;  they  are  not  due  to  the  tuking  of 
such  drugs  as  thit  itnlides,  and  they  too  seem  to  resemble  the  *'puraiytic 
secretion  ^'  of  the  physinlogist. 

Tht*  Sfcnikm  of  aunit  is  also  profoundly  affected  in  various  diseased 
conditions ;  and  in  febrile  disorders^  for  instance,  the  secretion  may  be 
increased,  diminished,  or  arrested.  When  increased,  the  increase  is  by 
nu  means  always  pro(>ortionate  to  the  height  of  the  fever.  This  is  more 
especially  true  of  phthisis,  wiiere  very  copious  sweating  may  occur  with 
companitively  iittli^  fi  veiv  iu>d  with  a  pale,  aniemic  skin.  A  direct  con- 
trast to  this  is  seen  in  the  dry  and  burning  sktn  of  pneumonia.  The 
mechanism  of  the  sweats  in  fever  is  not  clear,  but  it  is  ])robabl0  that 
they  are  4lc[)eudrnt  upon  the  excitation  of  the  sweat  centres  ami  glands 
by  abtn»nmid  siib-tunces  present  in  the  blood -stream,  as  wed  as  upon  the 
mere  increased  tem]K^r,*tnro.  Hoat  causes  sweating  by  its  action  as  a 
stimulus  to  the  nerve-centres.  Copiuus  persjnration  is  seen  also  as  a 
result  of  paiu,  esf)eeiiilly  of  reflex  origin^  as  in  biliary  and  renal  colic. 
A  peculiar  instance  of  reflex  excitation  of  sweating  is  that  occasionally- 
Been  involving  the  face  and  neck,  and  occurring  during  mastication. 
Sweating  confined  to  small  areas  often  occurs  as  a  result  of  nervous 
lesions,  especially  as  a  result  of  pressure  on  such  a  ner\^e  as  the  cervical 
sympathetic,  or  from  disease  involving  the  central  gray  matter  of  the 
spinal  cord.  In  syringomyelia  very  copious  sweating  is  often  observed, 
and  the  transition  from  the  area  of  copiously  sweating  skin  to  the  adjacent 
dry  area  is  often  sudilen.  The  sweating  often  coincides  in  its  distriiiution 
with  the  analgesia  so  often  seen  in  this  disease.  Conversely  the  activity 
of  the  sweat-glands  may  be  diminished  in  disease,  as  illustrated  by  the 
dry  skin  of  dialvetcs  and  renal  disease. 

The  varying  degrees  of  activity  of  the  sweat-glands  have  a  powerful 
effect  in  the  regulation  of  the  body  tempiTature,  since  the  ^kin  and  its 
sweat-glands  form  one  of  the  channels  by  which  variations  in  the  loss  of 
heat  are  regulated. 
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The  yjinarrf  serrefion  is  considered  in  detail  ekewhere  [rule  art,  on  "  The 
Urine"  in  tl»o  followirii,'  volume].  Varijitions  in  thtJ  amount  of  ^irine 
excreted  depend  kir^'ely  upon  the  amoimb  of  water  lost  by  bulH  other 
channels  as  the  skiri^  tlie  lungs,  and  tlje  alimentary  canal ;  next  to  this 
the  rate  of  How  tlirnugfi  the  renal  vessels  is  the  must  important  factor  in 
drterminiiig  the  quantity  of  w:iter  exci*eted  by  the  kidneys. 

In  diabetes  insipidtm,  on  the  one  hand,  and  in  the  complete  suppression 
seen  after  reftex  irritation  of  various  organs  in  disease,  on  the  other,  the 
nervous  systeju  nuist  play  an  iiiip<ntant  part ;  but  whether  it  acts  directly 
on  the  renrd  cells,  or  oidy  on  the  l»h>oibves8eK  is  nut  definitely  known. 
Relatively  little  is  known  of  the  efh-ct  of  disease  on  the  i^uantity^  of  the 
digestive  juii-es.  The  giistric  jtn*ce  is  held  to  be  diminished  in  amount 
in  many  diseases,  and  es[iecially  in  or^^anic  diseases  of  the  stomach ; 
hat  much  more  is  known  of  the  cliaiiges  in  its  cornpctsition.  In 
gastritis,  and  in  carcinmna  ventneuli,  the  tpiantity  of  pepsin,  and  also  the 
amount  of  hydrochloric  acid,  are  greatly  diminished,  and  may  snmetimes 
be  completely  absent.  In  some  so-called  functional  derangements  of  the 
stomach,  and  in  giistric  ulcer,  the  quantity  of  hydrochloric  acid  is  said  to 
be  in^rea.^ed. 

In  m.'iny  conditions,  but  more  especially  as  a  rf^sult  of  anxiety  and 
ner^^ousness,  copious  watery  stools  are  passed  ;  but  it.  is  prohdjle  that  this 
discharge  is  dependent  rather  upon  an  undue  hurry  of  the  contents  of  the 
intestine  than  upon  any  actual  increase  in  the  amount  of  enteric  juices. 

Qil^ulL — In  ghimln  provided  with  ciucts>,  mnrbid  processes  often  lead 
to  the  formation  of  calt  uli,  which  consist  usually  of  gome  of  the  more 
abundant  constittn^nts  of  the  secretitm.  Occasionally  the  calculns-ftirming 
material  is  one,  such  as  indigo,  that  normally  is  present  in  traces  only  ;  in 
some  cases,  indee«l,  as  in  that  of  cystine  calculi,  it  is  doubtful  whether  the 
substance  be  a  normal  constituent  of  the  secretion  at  all.  Purely  inorganic 
stones  are  nire,  but  inorganic  stones  formed  by  accretion  about  an  organic 
nucleus  are  not  uncommon. 

The  mechanism  of  calculus  formation  is  sometimes  obscure,  but 
usnall}'  it  is  related  to  one  or  more  of  the  followirjg  conditions :  — 

(i.)  An  excess  of  the  petrifying  constituent  in  the  secretion.  This 
mechanism  is  perhaps  not  so  fref^uent  a  cause  m  was  formerly  stip- 
po^sed  ;  but  in  many  cases,  no  d*Hiht,  it  holds  an  important  place  in  the 
causation.  Dejiosits  of  calcium  oxalate  occur  n^it  infrequently  in  the 
urine  as  a  result  of  the  ingestion  of  material  containing  c(maiderable 
(juantities  of  nxalrtte.  Uric  acid  concretions  in  the  kidney  depend 
sometimes,  perha[>s.  upon  an  excels  of  the  acid  in  the  urine.  Usually  a 
mere  excess  of  a  particular  ingredient  normally  excreted  in  a  soluble  form 
is  not  of  itself  sufhcienfc  io  determine  the  formation  of  stone.  Uric  acid 
concretions,  indeeil,  may  be  fotmd  in  the  wrine  when  the  percentage  of 
this  acid  is  sujall  and  the  urine  dihite  ;  on  the  other  hand,  largo  quantities 
of  the  acid  may  be  excreted  without  the  formation  of  stone.  tndl'.stoncs 
are  sometimes  the  rcstdt  of  the  presence  of  an  excessive  amount  of 
cholesterin  in  the  secretion. 
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(ii.)  An  alteration  in  the  composition  of  tlie  secret  ion  su  that  the 
relative  proportions  of  the  various  constituents  are  altered,  an(l  thus  the 
chemiciil  iiitenictions  dependent  upon  **mas3  action'*  are  also  altered. 

This  is  a  must  im[)urtai!t  chaise  of  stones,  and  the  forjnation  of  uric 
acid  gravel  ofttju  illustrates  it  The  uric  acid  in  the  uiine  is  in  the  form 
of  a  soliihle  quadriurate,  and  for  this  salt  to  he  formed  it  is  necesjsarv 
that  a  certain  percentage  of  inorganic  salt^  shouhl  be  preseut.  If  tliis 
percentage  l>e  dirainislnd  uric  acid  may  he  precipitated  as  sucli,  and  a 
fitoue  may  b«  formed  without  the  presmjce  of  any  excess  of  uric  acid  in 
the  a€*cretion  at  any  time,  In  the  case  of  the  biliary  secretion  an  increased 
amount  of  calcium  salU  in  tlie  bile  may  lead  to  the  formation  of  a  biliary 
calculus,  calcium  forming  an  insoluble  compound  with  the  bile  piirments, 

(iii.)  The  size  and  shape  of  the  crystals  of  certain  salt^  are  altered  by 
the  presence  of  colloidal  substances  in  the  secretion. 

Oxalates  and  other  crystalline  substances  can  be  made  to  crystalh'se 
out  from  their  solutions  by  the  addition  of  some  colloid  matter  such  as 
albumin.  The  substance  in  solution  not  only  crystallises  out,  but  the 
crystals  are  frei[nently  very  large,  \\m\  in  this  way  may  act  as  a  n  tide  us 
for  sub;*eiiiieut  crystalline  accretion.  The  exudatiou  ol  blood  tir  of  some 
albuminous  material  into  the  renal  pelvis  may  perhaps  deteiinine  the 
formation  of  a  stone  in  this  way^  and  may  serve  to  explain  the 
occurrence  of  stones  in  one  kidney  only ;  althou|^h  the  calcuhis-fr»rming 
material  is  probably  present  to  an  equal  amount  in  the  blood  distributed  to 
both  kidneys. 

Crystals  of  uric  ncid  are  afFeeted  profoundly  in  their  size  and  shape  by 
certain  pigments  in  tlie  urine,  and  thus  variaiions  m  the  amount  of 
urinary  pigment  may  moilify  the  form  in  which  the  uric  aci<l  is  excreted, 

(iv,)  It  is  possible  that  colloid  materiab  such  iia  nncleo-albumins,  may 
act  as  a  nucleus  for  the  fonuation  of  stones.  This  action  is  distinct  from 
the  prcci  ding,  in  tliat  it  is  simply  mechanical,  whercjvs  the  ess*-nce  of  that 
described  in  the  ihird  section  lies  in  the  fact  that  the  crystalline  forra  is 
altered,  at  any  rale  as  regards  the  size  of  the  individual  crystals.  Gall- 
fitonos  are  sometimes  formed  long  after  an  attack  of  catarrhal  jaundice, 
ami  apparently  as  a  gequel  of  it.  It  is  possible  tljat  in  these  canses  a 
cholangitis  has  extended  to  the  gall-bladder,  and  tliat  the  exudation  from 
the  mucous  membrane  of  the  gall-V>ladder  bus  deternuiied  the  jirecipitation 
and  cryBtallisation  of  the  ealcuhis  forming  substance.  In  rare  instances 
foreign  boijies  have  bt-en  found  as  the  nuclei  of  stones,  but  even  in  these 
cases  it  is  pos.sible  that  the  ff^reign  liodies  produce  the  eirects  by  means  of 
inflammatory  changes  in  the  mucous  mend) ran e. 

Diseases  of  glands  resniting  from  j martial  or  complete  obstniction  of 
the  ducts  arc  common.  The  duct  of  a  gland  is  liable  to  becnme  obstructed 
as  a  result  of  a  mere  alteratiiui  in  the  consistency  of  the  secretion  ;  from 
the  [presence  of  calculi ;  from  the  results  of  inflammatory  changes  in  the 
Wtdls  of  the  iluct,  or  from  the  pressure  produced  by  growths  in  the  duct 
or  in  adjoining  structures.  When  the  duct  of  a  gland  is  obstrucU^l  the 
secretion  does  not  cease  at  first ;  the  usual  effect  is  that  the  gland-ducta^ 
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and  kt«r  tlie  gland  itself,  become  tlistended  witb  a  t«ore  or  less  abnormal 
secretion.  Sorne  of  the  constituents  uf  tbe  secretion  pitss  into  the  circu- 
lation, either  duectly  throngli  the  vessels  of  the  gland  or  itidirectly 
thrtiiigii  tlie  lyiBj)liatic9,  In  many  cases  of  long-con tiriurd  obstruction 
the  effects  are  com]jlicuted  by  the  occurrence  of  inflammation  of  the  walls 
of  the  duct.  The  ilucts  become  greatly  distended  with  more  or  less 
stagnant  secretion,  and  under  the  circumstjinces  an  ascencltng  microbic 
infection  is  liable  to  occur.  This  is  especially  seen  in  the  case  uf  obstruc- 
tion I  if  the  bile-ducts. 

In  the  sidivary  glands^  pancrens^  and  kidneys  the  secretion  goes  on  at 
a  sufficient  pressure  to  distend  the.se  organs  forcibly  to  a  con  sic  I  era  bio  size. 
In  the  liver  the  bile  is  secreted  noi-mally  under  a  low  |*res.sure  ;  thus 
jaundice  results  even  when  the  o1>stnictiun  to  the  biliary  flow  is  sliglit^ 
the  stagnant  bile  passing  into  the  lymphatics  and  veins  of  tlte  liven 

Time  substmices. — Secretions  in  disense  frequently  contain  abnormal 
and  more  or  less  toxic  substances,  and  thus  act  as  the  means  of  their 
riddance.  In  urfemia»  the  Ivile,  the  gasTric  secretion,  and  the  sweat 
contain  appreeiabte  quaritities  of  urea  and  other  extractive  boLlies-  In 
cases  of  hiem(*gli*liinuria»  due  to  the  presence  of  free  ha^m<»|.dolitn  in  the 
blt^oil  plasma,  the  hiemoglobin  is  excreted  not  only  in  the  luine  but  in 
the  bile  also. 

These  alniorinal  botlies  are  not  taken  up  indisicriminately  by  all 
glands.  Bile  pigments,  in  cnses  of  jaundice,  appear  readily  in  the  urine  ; 
but  even  in  cases  of  complete  and  persistent  ohstrnc-tivr  jnumlice  bile 
salts  appear  in  tht*  urine  in  but  small  quantities.  The  different  secretions 
e-xert  a  more  or  less  selective  action  upon  the  abnormal  constituents 
removed  by  them  from  the  blood-stream. 

Microbic  poisons  are  frequently  removed  from  the  bo  ly  in  secretions, 
more  especially  in  the  urine  ;  iP  mie robes  are  present  in  the  general 
blood -St  ream  the  urine  may  contain  them  also.  It  is  probid>le  that  many 
pathological  processes,  such  as  gastritis  or  nepiiritis,  are  dependent  upon 
the  removal  by  the  stomach  or  kidneys  of  toxins  and  microbes  from  the 
general  circulation*  Hovvevi*r,  all  di.vase  poisons  present  in  the  blood 
arc  not  necessarily  present  in  ghmdular  secretions ;  thus  the  virus  of 
syphilis,  althou;^h  present  in  the  blood,  is  not  necessarily  present  in  the 
proper  secretions  of  the  syphilitic.  The  saliva  as  secreted  from  the 
salivary  glands  of  sy])hilitiG  persons  is  not  infective,  although  tht*  saliva 
in  the  month  may  l>e  irrfective  as  the  result  of  contamination  with  some 
exudation  from  a  syphihtic  lesion  in  the  mouth.  It  is  denied  that  the 
virus  of  rabies,  although  present  in  the  nervous  system  and  excreted 
by  the  saliva,  is  contained  in  the  urine  and  bile. 


IXTEnNAL  Sp-rnETTONS. — Tn  the  ciise  of  internal  secretions  the  gland 
elaborates  some  substance  or  snVpstances  that  an*  reqnirecl  to  mamtAJn 
the  metubrplic  activity  either  of  the  tissues  generally  or  i*f  some  particular 
tissue.  The  exi.'stenc*^  of  internal  secretions  is  most  easily  cst4il>li.shed  in 
the  case  of  glands  without  ducts,  such  as  the  thyroid  and  suprarenala ; 
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tlie  difficulty  is  greater  in  cases  like  the  liver,  pancreas,  and  kiiineys: 
yet  even  in  these  cases  there  is  some  evidence  of  the  existence  of  internal 
secretions.  The  evidence  on  is^hich  the  existence  of  internal  secretioris  is 
based  in  the  case  of  dnctleas  glands,  such  as  the  thyroid,  is  as  follons  : — 
The  complete  removal  of  the  gland  u  fulluwed  hy  death,  and  this  event 
cannot  b^  attribnted  to  any  le^sinn  of  the  nervons  system  proilnced  at  the 
operation.  Death  is  dependent  solely  on  the  removal  of  the  glan«l : 
because,  first,  if  a  fragment  of  tlie  glaud  of  a  certain  size  be  left,  death 
does  not  ensne  ;  secondly,  if  a  jiortion  of  the  glaud  be  snccessfully  grafted 
in  the  subcutaneous  tissue,  and  if  tlie  gnift  ucquirr  projxir  vascnlar  connec- 
tion, the  entire  normal  ;L'lan<l  may  be  rt^niovcd  without  fatal  consequences  ; 
thirdly,  in  some  casi*s  of  the  removal  of  tlae  gland  survival  is  prolonged 
by  the  administration  of  an  extract  i»n  pared  fn^Tn  the  gland  &ul>stance. 

Thifroid. — The  complete  removal  of  all  thyroidal  tissue  is  fatal  in  all 
animals  hitherto  experimented  on,  ajrd  in  man.  The  removal  of  the 
thyroid  body,  liowever,  is  not  necessarily  fattil,  since  thyroidal  tissne  may 
be  present  in  certain  bodies  known  as  accessory  thyroids  and  para- 
thyroids. Accessory  thyroids  have  tlie  same  structure  as  the  thy  mid 
itself,  but  the  nnnnto  anatomy  of  parathyroidal  tissue  is  somewijat 
dilferent  in  that  tlie  cells  which  enter  into  this  tiasne  are  not  arrangKl  to 
f(>rm  the  lining  membrane  of  a  culloid-contnining  vesicle ;  in  the  para- 
thyroids the  cells  are  arranged  in  columns  resemhling  those  of  a  com- 
pound tubular  gland^  there  are  no  large  alveoli  nnd  no  colloid.  The 
parathyroids  are  sometimes — us  in  the  rabbit — at  some  liitle  distance 
from  the  thyn^id  itstlf,  sometimes — as  in  the  dog  —  emheihlcd  in  the 
upper  extremity  of  each  lobe  of  the  thyroid,  and  ^ometimea — as  in  the 
monkey — emh«  dded  in  the  substance  of  the  tliyroid  itself. 

Parathyroidal  and  thyroidal  tissue  du  n*it  play  nn  equivalent  part  in 
preventing  the  development  of  the  syuiptoms  which  fofh*w  ihytoidectomy. 
In  tlie  rabbit  the  thjroid  itself  can  l»e  removed  completely  without  per- 
matii  nt  ill  eflVct^  as  the  iKirathyrohis  are  left  untouclied  hy  aity  such 
operation.  Whether  in  the  dog  complete  removal  of  one  lolie  together 
with  the  greater  part  of  tlio  oj)|iosite  hd*e  lead  to  survival  or  death 
depends  u[von  whether  one  pani thyroid  is  left  or  not ;  that  is,  if  one 
lobe  be  entirely  renioveil  life  may  go  on  in  the  Jog  after  excision  of  the 
bulk  of  the  opposite  lobe,  provided  the  upp<r  cxtremiry  containing  the 
parathyroid  be  left :  if,  however,  this  upper  extremity  be  removed  a  much 
largtT  fm;jment  of  the  thyroid  (amounting  from  a  half  to  two-thirds  of 
the  lobe)  must  bo  left.  On  the  other  hand,  th(*  complete  removal  of  the 
parathyroids  only  is  followed  hy  no  obvious  ill  i^iTects.  Thyroid  grafts 
prolong  life  after  complete  thyroidectomy  ;  but  it  is  remarkable  tluit  the 
injection  of  thyroi«l  extract  does  not,  in  the  monkey  at  any  rate,  prevent 
with  cerliiinty  the  development  of  the  s|^ecific  symptoms  seen  after  this 
operation.  In  do;:s,  also,  thyroid -feeding  after  thyroidectomy  only 
secures  a  brief  prolongation  of  life  ;  in  but  a  few  cases  docs  it  prevent 
all  early  death.  Complete  removal  of  all  thyroidal  tissue  is  followed  in 
the  acuter  cases  by  the  rapid  appearance  of  a  series  of  symptoms  of  whicli 


tremor,  tetany,  clonic  spasms,  and  ilysptirpa  nre  the  chief;  in  other  cases^ 
where  survival  is  more  [irolmigcd,  a  curious  swelling  of  the  parotid 
and  other  regions  ensues,  tlio  liair  bet;oniea  hrittle,  and  niore  or 
le>s  complete  alo]>ecia  results.  Clonic  spiisnis  are  nios^t  miiikcd  in  the 
carnivoni,  and  in  them  the  operation  is  foUowtnl  hy  death,  usually  within 
a  few  days.  The  clonic  sp,*8ius  are  acconjpanied  by  dyspnoea  with 
paroxysmal  exacerbations.  In  the  dog,  aJbuniinuria  in  considerable 
amount  occurs  also  after  the  thyroidectomy.  The  group  of  symptoms 
produced  suggests  in  many  ways  a  toxa?mi:L,  and  some  autbtirs  have  held 
that  the  blood  ia  thus  tainted  ;  others,  however,  havtr  failed  to  reproduce 
the  symptom  group  by  the  injection  into  normal  animals  of  blood 
obtained  from  animals  after  thyroidectomy.  In  man  removal  of  the 
thyroid  h  followeil  by  a  condition  closely  allied  to  myxoedemo,  if  not 
identical  with  it;  but  not  infrequently  tetany  al>=o  has  been  so  pro- 
dnctd.  The  experimental  myxo^tlemji,  seen  in  iiiiimals  surviving  from 
the  acute  and  initial  symptom s,  apparently  dt^pends  upon  a  disordered 
metabolism,  and  this  condition  in  the  liuman  subject  can  Ix^  arrested  and 
held  in  check  by  the  administiution  of  thyroid  extract ;  hence  it  is  clear 
that  whatever  other  functions  the  thyroid  may  possess  it  supplies  at  any 
rate  a  substance  necess^yy  for  normal  tissue  metabolism. 

The  tliyroidal  tissue  left  after  partial  thv roidectumy  undergoes  a 
series  of  t  banjoes.  The  fragment  increases  considerably  in  size,  but  the 
structure  of  the  normal  thyroid  is  not  accurately  reiuTKluced.  The 
epitholiutn  lining  the  alveoli  proiifeiate^,  so  that  in  places  the  alveoli  are 
no  longer  lined  by  a  single  layer  of  ctUs  j  on  the  other  hand,  there  is  no 
formation  of  colloid,  so  that  the  structure  of  the  hypertro]>hied  thyroid 
resembles  the  structure  of  the  normal  parathyroids. 

Tiie  jiara  thyroids  after  partial  tli  yroidectomy  ntnlergo  slight  enlargement, 
but  there  is  no  abuormaliiy  in  their  structure  and  no  formati<»n  of  colloid. 

The  thyroid  body  contains  a  large  rjuinuity  of  a  coitiplex  itroteid 
substance  that  contains,  in  atldition  to  the  usual  constituents  of  proteids, 
a  considerable  projiortion  of  iodine  and  some  phosphorus.  This  proteid 
body  can  be  sjdit  up  by  a  variety  of  methods,  amongst  others  by  diges- 
tion yielding  on  the  one  haml  albtjmoses,  and  on  the  other  a  non-proteid 
substiince  contiiitung  a  considerable  percentage  of  iodine — tlie  so-called 
thyroioilin.  It  is  probable  that  this  com}>b^x  jiroteid  substance,  yielding 
this  **  thyroiodin  *'  as  one  of  its  decomposition  jirodncts,  is  the  main  in- 
gredient of  the  colloid  matter  present  in  the  thyroid.  Although  the 
non-proteid  moiety  of  this  complex  substance  contains  a  large  rpnintity  of 
iodine,  a  smaller  proportion  of  itnline  is  also  cont^uned  in  the  proteid 
portion  of  the  origimil  colbiid  substance.  The  name  'Hhyroiodin '"  waa 
Hrst  applied  to  a  non-proteid  substance,  containing  iodine,  obtained  by 
treating  thyroids  with  strong  aciils ;  but  this  substiince  is  probably 
identical  with  that  described  al)ovc  as  a  decomposition  product  of  the 
colloid  material.  Both  the  proteid  moiety  and  thtt  non  proteid  moiety  of 
the  colloid  substance  are  described  as  *' active/'  that  is,  they  both  pro- 
duce the  physiological  and  therapeutical  properties  of  thyroid  extract ; 


but  the  non-proteitl  substance  containing  the  larger  percentage  af  iodine 
is  by  far  tho  more  active  of  the  two. 

Formerly  the  coIIqiiI  substance  was  looked  upon  more  or  less  as  an 
excretion ;  now,  howeverj  it  is  re<;arclGd  as  an  internal  secretion,  and  in 
confirmation  of  this  the  colloid  has  bren  found  in  ttie  lymphatics  of  the 
gliiud,  siigj^L^sting  that  it  \a  bein^  Ciirriecl  awjiy  to  supply  the  rtMjuiremvnta 
of  the  boily,  and  jtorhaps  more  esprciuUy  those  of  the  nervous  system. 
If  the  culluid  substance  contaiuin;^  this  thyroiodin  is  the  essential  aud 
specific  stdj>:^tance  elaborated  b}'  the  thyroicl,  it  is  remarkable  that  life  can 
be  maintained,  in  the  carnivora  at  any  rate^  when  tlie  paratliyroids,  or 
even  oue  parathyroid  is  left ;  for  these  bodies  contain  n«>  colloid. 

Thf  iSupr are  mils, — Removal  of  one  suprarenal  in  atiimalH,  a'^cording  to 
most  observers,  h  not  followed  by  any  serious  or  permanent  derangement 
of  health;  but  Tizzoni  found  that  death  followed  unilateral  extirpation 
not  infrequently,  anl  that  the  operation  was  followed  by  a  series  of 
changes  iji  the  central  and  peripheral  nervous  system  [nde  art.  "  Addison's 
Disease/'  vol.  iv,]  There  is  far  less  agreement  a**  to  the  results  of 
bilateral  extirpation  ;  sotiie  observers  have  found  that  death  ensncs  within 
a  few  bours,  others*  after  a  period  of  varying  duration  of  cachexia  and 
marasmus  ;  others  aj^ain  state  that  complete  bilateral  extirpation  is  possible 
without  either  death  or  illness.  It  is  possible  that  these  difierences, 
extreme  as  they  are,  may  be  due  partly  to  the  operative  procedures 
adopted,  and  partly  to  the  presence  of  accessory  suprarenals.  Those 
authors  whu  have  alleged  that  bihitf*ral  removal  of  these  glands  is  followed 
by  death  from  marajimus  have  also  descril»cd  hy[>ortr<*phy  of  the  remjiin- 
ing  gland  after  undateral  extiqiatiou  ;  and  furtlier,  that  successful  grafting 
of  ati  ail  renal  will  prevent  the  fatal  etfects  that  usually  follow  bilateral 
extirpation  :  but  it  is  said  that»  for  the  graft  to  be  successful,  it  is 
eBsential  that  it  shotdd  be  derived  from  an  animal  of  the  t>ame  B{>ecie8. 

Death  after  bilateral  extirpation  of  tiie  suprarenals  has  usually  been 
preceded  by  a  period  of  marasmus,  often  extreme  ;  but  in  a  few  cases 
some  observers  have  noted  the  appearance  of  pigment  in  situations 
normally  more  or  less  free  from  pigment*  As  in  the  case  of  the  thyroid, 
BO  in  the  case  of  the  suprarenals,  it  may  be  asked  %vh ether  the  fatal  event 
be  ilne  to  tlie  damage  done  to  the  sympathetic  nerves  during  the  Ofjera- 
tion,  or  whether  it  be  directly  and  svilely  dependent  cui  the  removal  of 
the  gland  ;  and  in  the  latter  case  whether  death  be  due  to  the  aceutuulation 
of  some  toxic  material,  i*r  to  the  suspension  of  an  internal  secretion* 

It  is  asserted  that  after  complete  removal  of  the  snpnirerials  a  condi- 
tion of  partial  palsy  supervenes^  which  depends  upon  the  presence  in  the 
bhmil  of  a  curaradike  poison  ;  and  that  if  the  blootl  of  an  animal  m  this 
conrlitiori  be  injeoted  into  a  normal  animal,  it  product's  in  the  latter  a 
simih^r  tiain  of  symptoms.  On  the  otlier  himrl,  there  is  clear  and  definite 
evidence  that  the  suprarenals  contain,  and  probalily  secrete  into  tlie  supra- 
renal vein,  a  substance  capable  of  causing  profonnd  etle(  ts  on  muscular 
tissue,  and  more  especially  on  the  muscular  tissue  of  the  arteries.  Supra- 
renal extract,  when  injected  into  the  circulation,  produces  a  sudden  and 


great  rise  in  artiTial  pressure,  which  rise  tiepends  upon  contraction  of  the 
].»eripheral  arterioles*  This  contraction  of  the  muscular  coat  of  the  arterioles 
is  brought  about  by  a  direct  local  action  of  this  substance  on  the  muscular 
coat,  and  not  by  any  acLicm  on  the  vaso-motor  centre.  This  active  sub- 
stance, wliose  chemical  composition  is  very  obsctire,  is  con tai tied  most 
abundantly,  if  not  exclusively,  in  the  medullary  portion  of  the  gland,  and 
its  potency  is  such  that  an  extract  representing  f^Qolxjo  ^^  ^^^^  weight  of 
ttie  dried  gland,  when  injected  intravenously,  will  prtiduce  a  very  notable 
effect  on  the  general  blood-pressure.  It  is  at  least  doubtful  whether  the 
phenomena  alleged  to  follow  extirpation  of  the  snprarenals  can  be  corre- 
lated with  any  failure  of  the  circulation  dipendent  upuu  the  abi?euce  from 
the  blood-stream  of  this  tonus- producing  substance.  Whatever  douV>t  may 
remain  m  to  tlie  functions  of  the  suprarenals,  there  can  be  no  doubt  as  to 
the  existence  of  an  internal  secretion ;  although  Y>erhaps  it  is  not  certain 
that  the  internal  secretory  activity  of  these  glands  is  their  sole  function. 

Pancreas. — The  pancreas  affords  another  instance  of  a  gland  where 
there  is  very  definite  evidence  in  favour  of  the  existence  of  an  internal 
secretion.  In  dogs  the  removal  of  the  entire  pancreas  is  followed  by  a 
condition  of  glycosuria,  accompanied  by  great  wasting  and  thirst,  and 
ending  soon  in  death^ — ^a  condition  far  more  entitled  to  the  name  of 
cx|K5rimentul  diabetes  than  the  more  or  less  transitory  glycosuria  pro- 
ducible by  that  puncture  of  the  bulb  known  as  the  "diabetic  puncture." 
This  fatal  pancreatic  glycosuria  is  not  seen  after  ligature  of  the  pancreatic 
duct,  nor  after  removal  of  the  bulk  uf  the  pancreas,  provided  only  that  a 
small  fragment  of  the  gland  be  left ;  but  if  this  fragment  be  excised  by  a 
second  operation,  the  fatal  disorder  ensues.  For  these  reasons  the 
glycoijuria  cannot  be  due  to  mutilation  of  the  abdominal  nervous  structures, 
but  must  be  regarded  as  due  to  the  removal  of  the  pancreas  itself. 

The  fatal  effects  following  the  removal  of  the  pancreas  can  be  pre- 
vented by  the  Bucresaful  grafting  of  a  portion  of  the  pancreas  in  the  sub- 
cutaneous tissue,  just  as  successful  thyroid  grafting  will  prevent  the  fatal 
effects  of  complete  thyroidectomy.  Very  exceptionally  dogs  have  survived 
the  operation  of  excision  of  the  pancreas,  and  in  such  rare  cases  no  glyco- 
suria has  ensued  [vide  art  "Diabetes,"  p.  208]. 

The  existence  of  experimental  pancreatic  glycosuria  is  unquestionable ; 
the  mechanism  of  its  production  is  obscure.  The  hypothesis  of  the 
formation  by  the  pancreas  of  a  glycolytic  ferment  secreted  not  into  the 
duct  but  into  the  lymphatics  and  blood-vessels,  which  therein  assists  in 
the  decomposition  of  the  sugar  of  the  blood,  although  plausible,  is  not 
clearly  established. 

Liver. — Tlie  sugar-forming  function  of  the  liver,  that  is,  the  conversion 
of  the  glycogen  of  the  liver  into  sugar  to  be  distributed  to  the  body  at 
large,  is  really  an  instance  of  an  internal  secretion.  Some  authorities, 
however,  deny  that  the  liver  is  a  sugar-forming  organ,  and  regard  the 
glycogen  as  a  precursor  of  fat ;  the  great  bulk  of  physiological  opinion, 
however,  is  in  favour  of  the  formt-r  view. 

Kidneys. — Ex|)eriments  performed  by  myself  have  demonstrated  that 
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after  rotnoval  of  the  greater  part  of  both  kiilneja  the  excretory  functioiia 
of  the  organ  contiiHie  nut  unly  tindimini:^lieil,  liut  indeed  that  the 
amoniits  of  urine  and  urea  excreted  may  actiiiilly  be  increased  in  amount ; 
and  further,  tliat  this  disordered  met^ holism  may  lead  to  great  wasting 
and  marasmus,  Ibllowed  by  death.  This  disordered  nntrttion  is  entirely 
de|jGndent  upon  the  anionnt  of  kidney  remcned  ;  hence  it  is  possible  that 
tlie  plienf>mena  are  due  to  the  arrest  of  a  normal  iuternul  secreiioir.  This 
result  cann«»t  be  cunsidtTed  proved  until  the  progress  of  the  disortlered 
nutrition  c;in  he  arrested  by  the  injection  of  kidney  extract,  or  by  tlie 
successful  grafting  of  kidney  substance.  This»  however,  has  not  as  yet 
been  done  succeiia fully. 

Stxiud  iflamls. — The  tcste.s  and  ovaries  produce,  as  is  well  known,  a  pro- 
found etfett  in  the  economy  j  since  not  only  the  general  nutrition,  but  also 
the  whole  or  the  main  characteristics  of  tlie  organism,  may  be  altered  l»y 
the  removal  or  degeneration  of  these  glands.  It  is  not  known  whetlier 
these  glands  ]>roduce  their  etFects  by  tlie  chemical  stimulus  of  an  internal 
secretion  or  by  a  reflex  action  on  the  nervous  system.  The  removal  of 
the  organs,  in  the  human  anhject  at  any  rate,  is  occasionally  followed  by 
remote  guneral  effects  which  it  aeenis  difficult  to  attribute  to  the  arrest  of 
an  internal  secretion.  Phiuumcna  of  this  nature  are  the  mental  disturb- 
ance seen  souietimes  after  the  removal  of  the  uternSj  and  perhaps  the 
atrophy  of  the  prostate  that  is  said  to  follow  removal  of  thta  testes.  It  is 
possible  that  the  removal  of  glands,  like  the  removal  of  organs,  may 
produce  remote  eff'ects  that  cannot  be  attribnte<l  to  the  presence  of  an 
internal  secretion  ;  at  tlje  same  time  the  remarkable  discovery  of  the 
substance  elaborated  by  the  suprarenal  bodies  shows  what  totally  un- 
expected and  profound  iffects  an  internal  secretion  may  bring  about 

The  existence  of  an  internal  aecrt^ion  in  other  glands  is  improbable. 
The  removal  of  the  salivary  glands  is  not  followed  by  any  obvious 
effects.  Tlie  spleen  can  be  removed  completely  inthout  ill  results, 
although  in  certain  cases  th«  resistance  of  the  animal  to  microbic  ittfee- 
tion  is  diminished.  The  complete  reraioval  of  tlie  pituitary  body  does  nnt 
produce  any  obvious  ill  effects,  at  any  rate  within  a  short  interval  after 
the  operation.  It  has  been  assertf^d,  however,  that  the  pituitary  body 
undergoes  enlargement  after  thyroidectomy,  and  thus  some  observers  have 
considered  that  this  body  is  accessory  to  the  thyroid.  The  experimenia 
of  Schafer  and  Oliver,  how*ever,  indicate  that  the  phjsiohjgical  action  of 
the  extracts  of  the  thyroid  and  pituitary  bodies  may  be  antagonistic,  not 
complementary. 

Pathology  of  Internal  secretions. — The  proof  of  the  existence  of 
internal  secretions  has  given  an  impetus  io  pathology,  and  has  led  to 
the  hypothesis  tliat  dis.ease  may  be  the  result  of  one  or  more  of  the 
following  variations  ; — 

I,  The  arrest  of  an  internal  secretion. 

II.  The  excessive  formation  of  an  internal  secretion. 
IIL  The  abnormal  compfjsition  of  an  internal  secretion. 

In  many  cases  these  views  of  the  pathology  of  diseased  conditions  are 
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little  more  than  surmises,  in  otljers  Uiey  are  more  securely  establislicd ; 
this  is  especially  the  la-^e  with  lyfeietice  to  the  diaeast-s  of  the  thyroid 
body.  Such  condiuoiis  aa  myxa^ilema  and  sporadic  cretinism  nre  held  to 
he  due  to  the  more  ur  less  compete  arrest  of  the  ioternal  s<'cretion  of  the 
thyroid,  and  on  the  oth<r  h»'ind  i  xophthalmic  goitre  is  thoULjht  l*y  some 
pathologintg  lo  be  due  tatlier  to  a  iiy|it»rse€rtition  or  to  nn  abnoniial  secretion 
of  the  thyroid.  The  view  of  the  ]iaiho!ogy  of  inyxoedt'tTia  is  more  eecurely 
established  than  that  of  exophthalmic  goitre.  Not  only  can  a  condition 
allied  t(j  niyxcedema  be  produced  by  the  renioval  of  the  thyroid  in  man 
and  animals,  but  aldo  the  eflVcts  of  Bjyxoedima  in  the  human  subject  can 
be  removed  by  the  admini»tniti*in  of  thyroid  extract,  and  peihaps  by 
thyroitwlin.  In  the  casL^  uf  t^xojjhtlialiuic  guitre  I  lie  ntatter  is  not  so 
simple  ;  thtf  phenomena  produced  by  the  injection  of  thyroid  extract  are 
not  *]rnte  pimilar  to  those  fee**D  in  e.\o|>hthalmic  goitrt\  That  the  ex- 
ophthalmos [vrcsent  in  this  disease  may  l>o  unilateral  has  been  urged  as  an 
objection  to  the  view  that  it  is  prodriceil  by  a  poison  circulating  in  the 
blooih  However^  metallic  poisons,  like  arsenic  and  lead,  Mill  sometimes 
produce  unilateral  lesitms  of  the  nervous  system,  so  that  this  lilijiction  is 
nut  a  very  powerful  on*\  A  more  serious  o!>jectiou  is  thai  the  general 
symptoms  of  the  diseaae  clo  not  necessarily  vary  stejv  hy  step  eiilier  with 
the  magnitude  or  with  the  rate  of  develo]imcnt  of  ihi;  goitre.  Enlarge- 
ment of  the  thyro  d,  very  similar  to  that  seen  in  Graves'  disease,  may 
cxi.Nt  withiMit  any  of  the  symptoms  of  the  laiier  malady.  The  changes  in 
the  th}  roiil  Ixvily  in  Graves'  disease  are  apf>arently  very  similar  to  those 
seen  in  animals  after  the  removal  vf  a  porti«>n  of  the  thyroid.  The 
enlargement  is  of  sucli  a  character  as  to  reproduce  the  structure  of  the 
normal  parathyroid  ratlier  ihjin  that  of  the  normal  thyroid.  Tiie 
enlarged  thyroid  consists  of  alveoli  lined  with  actively  proliferating  cells, 
and  these  alveidi  contain  no  colloid.  The  fact  that  the  thyroid  gland  in 
this  disease  has  a  microscopic  structure  analogous  to  that  seen  experi- 
mentally when  a  fragnient  of  the  gland  is  left  an*!  undergoes  enh«rgement, 
has  sngge>ted  to  some  ohaervera  that  the  etdargement  of  the  thyroid  in 
cxo]>htlialinic  goitre  is  not  primary,  but  secondary,  and  arises  in  response  to 
some  need  of  the  econoniy.  It  is  possible,  however,  that  when  the  thyroid 
enlarges,  lyhethrr  primarily  or  secondarily,  the  form  and  structure  of  the 
enlargement  might  be  similar.  The  clinical  observation  that  exophihalmic 
goitre  is  sometimes  foil i^ wed  by  myxtrdema  certairdy  snggesia  that  the 
former  disease  is  dtprndcnt  on  the  thyroidal  hypersecretion. 

On  turning  lo  the  otiier  glands  we  find  that  the  evidence  available 
at  the  prei^ent  time  to  prove  that  certain  diseases  are  dependent  upon 
disorder  of  the  function  of  internal  secretion  is  by  no  means  so  strong. 

In  Addison*a  disease  the  interesting  observation  has  been  made  that 
the  remaitjs  of  the  snprarinals  fouml  in  this  disease  contain  no  active 
suprarenal  extract.  At  present,  however,  it  is  n<^t  possible  to  give  a 
complete  explanation  of  the  phenomena  seen  in  Addison's  disease  on  the 
hypothesis  that  all  of  these  result  from  the  arrest  of  the  ititernal  secretion. 
Yet  it  is  {possible  that  the  weakness  of  the  circulation  may  be  due  to  the 
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absence  from  the  blood-stream  of  tbe  powerful  toniis-pnxlucing  substance 
elaborated  by  the  normal  suprarenal.  Although  some  success  has  been 
achieved  in  treating  cases  of  Ad«Iison's  disease  with  suprarenal  extract, 
no  such  striking  results  have  as  yet  been  obtained  as  those  seen  in  the 
treatment  of  myxoedema  with  thyroid  extni(!t. 

In  the  case  of  the  pancreas  and  diabetes  the  present  state  of  our  know- 
ledge is  also  unsatisfactory.  It  is  certain  that  diseases  of  the  pancreas  may 
be  accompanied  by  diabetes,  but  the  association  is  not  an  invariable  one. 
Cancer  of  the  pancrejis  may  exist  with  or  without  diabetes,  and  many 
cases  of  diabetes  are  seen  with  no  gross  lesion  of  this  gland,  although 
cirrhosis  has  been  frequently  discovered  on  microscopic  examination. 

Certain  pathologists  have  thought  that  lesions  of  the  pancreas  are 
associated  with  a  particular  variety  of  diabetes  running  an  acute  course. 
Lesions  of  the  pancreas  cannot,  however,  be  regarded  as  causing  all 
varieties  of  diabetes,  and  it  is  probable  ratlier  that  glycosuria  is  a  symptom 
that  can  be  produced  by  various  lesions  in  different  organs.  Treatment 
of  diabetic  patients  with  pancreatic  extract  has  been  followed  by  very 
little  success,  if  any. 

In  the  case  of  diseases  of  the  kidneys,  the  question  of  the  existence  of 
an  internal  secretion  will  be  discussed  in  the  section  on  pathology  of  the 
kidneys  in  tlie  next  volume. 

John  Rose  Bradford. 
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SHOCK   AND   COLLAPSE 

The  name  shock  is  applied  to  the  state  of  prostration  which  may  affect 
those  whose  bodies  have  been  severely  injured,  or  whose  minds  have 
been  shaken  by  intense  emotion.  A  state  of  prostration  very  similar 
to  the  above,  but  affecting  those  suffering  from  disease,  from  the  more 


SHOCK  AND  COLLAPSE 


3ii 


¥ 

P 
N 


remote  etfects  of  injury,  or  from  the  action  of  certain  poisons,  is 
known  iia  ^olkpse. 

Between  shock  and  collapse  the:  e  is  considerable  resemblance  :  both 
are  states  of  prostnition,  wwA  in  both  the  circulation  of  the  blood  id 
impaired.  The  pathology  of  these  states  having  been  imperfectly 
nnderstoofl,  the  distinction  between  them  has  rested  hitheito  upon 
ditterences  in  the  coriditions  under  which  they  ocenr ;  but  in  the  course 
of  the  following  pages  evidence  will  be  brought  forwaid  to  establish  a 
jmtholugical  distinction  between  them.  It  wnll  he  shown  that  tw*o  kitida 
of  prostration  occur,  somewhat  similar,  indeed,  in  I  heir  outward  mani- 
festations»  and  both  mainly  dependent  upon  failure  of  the  circulation, 
but  differing  essentially  in  the  patholotrical  changes  which  cause  the 
circulation  to  fail 

Some  other  examples  of  prostration  remain,  the  pathology  of  which 
is  still  obscure:  I  refer  particularly  tn  those  which  are  caused  by  the 
action  of  certain  poisons.  Of  these,  some  may  enter  the  bo*iy  from 
without  i  others  may  be  formed  within  the  }>o<Jy.  When  the  mode  of 
action  of  these  substances  is  fully  understood ^  it  is  possible  that  the 
prostrations  which  they  respectively  produce  may  in  most  cases  be 
recognised  as  belonging  to  the  one  or  the  other  of  the  varieties  which  I 
have  indicated. 

The  causes  of  shock.— Shock  is  closely  allied  to  syncope,  but  differs 
from  it  in  that  the  prostration  is  more  prolonged,  and  that  consciousness 
though  blunted  is  not  usually  abolished.  It  is  often  complicated  by 
haemorrhage  or  by  direct  injury  to  the  brain.  With  these  incidents  this 
article  is  not  concerned.  Strong  emotions  alone,  sncli  as  fear,  anger,  or 
grief,  may  cause  shock  ;  but  more  usually  they  comlane  with  bodily 
injury  to  province  this  state ;  thus  Sir  William  MacCormac  states  that 
the  wound efl  soldiers  of  a  defeated  army  are  liable  to  sutler  more  severely 
from  shock  than  the  equally  severely  injured  men  of  the  victosious  side. 
The  temperament  of  the  sufferer  is  duubtless  an  important  factor  in  the 
matter.  As  an  exam[ile  of  the  induciice  of  the  emotions  on  shock  I 
may  mention  that  when  on  one  occasion  I  rcmoverl  the  tonsils  from 
a  boy  of  nerv^jus  temperament,  this  little  operation  was  followed 
by  80  much  prostration  that  the  patient  lemained  semi-conscious  and 
almost  pulseless  for  several  hours.  But  while  an  emotional  dis- 
turbance alone  may  cause  shock,  yet  this  state  usuaHy  follows  severe 
bodily  injury  ;  such  as  the  crushing  of  a  limb,  an  extensive  burn, 
a  severe  o[ie  ation,  the  constriction  of  a  loop  of  iniestino,  or  the  fwissage 
of  a  renal  or  biliary  ailcuhis.  Slight  injuries,  however^  may  be  followed 
by  shock,  especially  when  they  affect  important  organs  ;  and  a  blow  upon 
the  epigastrium,  even  of  no  great  force,  may  cause  a  considerable  degree 
of  prostration.  Pain  is  p.obably  a  factor  of  some  importance  ;  for  an 
injury  to  a  sensitive  part,  such  as  the  testicle  or  finger,  is  followed  by  a 
greater  degree  of  shock  than  is  an  injury  of  etpuil  severity  to  some  less 
sensitive  part.  But  that  injury,  quite  apart  from  the  sensations  or 
emotions  to  which  it  may  give  lise,  is  capable  of  |>roducing  shock,  is 


shown  hy  the  fact  that  anicsthetics  hjiVe  not  abolished  shock  after 
surgical  operutions ;  altJiongh  tbcy  have  very  considerably  reduced  both 
the  severity  and  the  frequency  of  its  occurrence.  It  will  be  observed 
that  the  cauus  of  shock  are  surh  as  maif  he  expected  lo  produce  an  ejfed  upou 
the  eeiUral  nervous  si/stem,  dOier  direcibj^  or  by  mean^  of  afferent  nervous 
impuht's. 

The  causes  of  collapse. — Collapse  occurs  after  abdoniinal  operations, 
and  in  the  coui'se  of  those  diseases,  such  as  cholera,  of  which  diarrhcea 
and  vomiting  are  the  prominent  features.  Now  persistent  diarrhoea  and 
vomiting  are  the  cause  of  consideralile  loss  of  fluid  from  the  body;  and, 
as  will  bo  presently  shown,  there  is,  after  abdominal  operalioiis  and 
presumably  also  in  peritorritis,  a  considerable  escape  of  tiuid  from  tto 
blood  into  the  injured  tissues.  In  none  of  these  conditions  is  there  any 
reason  to  think  thit  the  central  nervo^K  system  is  greatly  aE'ected. 

The  action  of  certain  poisons  upon  the  body  causes  a  condition  of 
prostration,  which  is  usually  called  collapse.  Some  of  these,  no  doubt, 
act  locally  upon  the  walls  of  the  alimentary  canal,  ami,  by  causing  diarrhrea 
and  vomiting,  lead  to  thickening  of  the  blood ;  but  many  of  them 
cause  prostration  without  having  induced  either  of  these  symptoms. 
Of  these  latter  there  is  reason  to  think  that  some  act  di.ectly  on  the 
nervG-centres,  othe  s  on  the  heart  and  bloiKl  -  vessels  ;  others,  again, 
may  possibly  produce  changes  in  the  blood  itself.  The  kind  of  pro- 
stration which  is  caused  by  the  poisons  which  alTect  the  circulation,  by 
ajting  either  tlirectly  upon  the  heart  and  vessels,  or  indirectly  through 
the  medium  of  the  nervous  system,  is  in  its  palhologv  so  closely  related 
to  that  which  is  produced  by  mcchaniiml  injury  that  it  would  seem 
better  to  consider  it  as  a  variety  of  shock  rather  than  of  collapse. 

Symptoms. — Shock  usually  follows  tpiickly  the  injury  or  emotional 
disttirhance  which  is  the  cause  of  it ;  but  it  may  be  delayed  for  a  sho:  t 
time  during  which  the  stimnbrs  of  excitement  keeps  up  the  activity  of 
the  nervous  centres.  Collapse,  on  the  other  hand,  comes  on  insiiliously, 
several  hours  afrer  an  injury  or  ojieration^  or  during  the  course  of 
disease.  In  other  respects  the  clinical  features  of  these  two  conditions 
are  so  similar  that  for  convenience  they  may  be  described  together. 
The  similarity  is  sometimes  so  great  that  a  case  of  inta'stinal  strangula- 
tion has  iieen  mislaken  for  one  of  cholera  sicca  (6).  On  the  other  hand, 
patients  suirering  from  the  collapse  of  chole  a  often  do  not  present  the 
extreme  prostration  of  those  who  have  bijcn  severely  injured.  They 
may  have  no  sense  of  fain tn ess,  and  be  able  to  sil  up,  or  even  to  walk 
about,  when  no  pulse  can  be  ftilt  at  the  wrist  (6). 

In  extreme  cases  both  of  collapse  and  shock  the  patient  has  the 
appearance  of  profound  prostration  ;  he  bes  perfectly  quiet,  and  gives  no 
Jieed    to  that   which   is  passing  around  him.^      Consciousness,    though 
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^  The  condition  of  *'prnstration  witli  excitement,"  ile<iml>ed  hy  Travew  as  %  variety  of 
iiboek,  is  consideri'*!  liy  Mr.  WnUon  tliryiie  (18)  to  >w)  due  in  pnrt  to  the  iiction  of  tmcUTial 
protlucts  itliiSor>>e<i  frum  n  wournl  into  th«  ^ilood.  It  is  better,  ttiiirefore,  to  r^ard  it  mtlier 
hn  a  coiiip  lieu  tto  n  tUati  ns  a  variety  of  oollapie. 
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seldom  completely  absentj  is  blunted  even  in  mild  cases ;  and  it  is  %vjth 
difficulty  that  we  elicit  from  the  sutferer  answers  to  questions ;  yet  if  we 
suct'oed  in  so  doing  their  import  is  usually  rational  and  signifies  that  the 
intellectual  faculties  are  clear. 

The  face  is  jiale,  the  lips  are  livid,  and  the  features  are  thin 
and  drawn.  There  is  indeed  in  severe  cases,  more  especially  in 
the  collapse  of  children  sutfering  from  contiruicd  diarrhoea,  an  appearance 
of  emaLiatiuri  out  of  all  proportion  to  the  duration  of  the  illness.  The 
eyes  lie  sunken  in  dark  hollow  orbits  ;  the  nose  is  thin,  and  tin  ough  the 
wrinkled  skin  the  contours  of  the  facial  bones  appear.  The  hands  and 
other  parts  of  the  btxly  show  changes  of  the  same  kirul.  The  surface  of 
the  body  is  cold  and  moist  ;  the  internal  teoipeiature  is  usually  sub- 
nonnal,  but  u\  cholera  and  other  vatieties  of  dianha^a  it  may  be 
raised.  To  obt^iin  evidence  of  this  rise  the  thermometer  must  be  placed 
in  the  rectum  ;  for,  even  when  the  iuterTia!  temi>erature  is  considerably 
raised,  the  mouth  may  be  cold,  aruJ  the  breath  fail  to  communicate  a 
sense  of  warmth  to  the  hand  of  the  observer.  The  pulse  is  irregular 
and  usually  rapirl^  and  becomes  more  and  more  feeble,  as  the  general  con- 
dition  gets  w^orso,  until  it  can  no  longer  be  felt  at  the  wrist.  The 
breatliing  is  accelerated  and  irregular,  and  the  jiatient  complains  of  want 
of  air.  The  secretion  of  urine  is  diminishctb  or  may  be  arrested,  as  indeed 
all  the  secretions  probably  are,  except  those  of  the  skin  and  of  the 
tissues  di.ectly  ati'eeted  by  disease  or  injury  ;  such,  for  example,  as  the 
peritoneum  after  abdominal  ojterations  or  during  peritonitis,  and  the 
mucous  membrane  of  the  intestines  in  cases  of  dianhti^a.  The  patient 
suffers  severely  from  thirst,  and  the  mouth  and  tongue  are  dry.  The 
vocal  cords  also  are  j>tobably  dry,  for  the  voice  is  not  only  feeble  but 
altered  in  quality  and  has  a  harsh  tone.  The  reflexes  are  slow  and  the 
urine  is  sometimes  retained,  even  if  it  be  secreted. 

Pathologry  of  shock,— The  well-known  effect  of  stimulating  the 
central  find  of  the  flepressor  nerve  of  the  rabbit,  or  of  striking  the 
abdomen  of  the  frog  (8),  leaves  no  doubt  that  the  ciiculation  can  lie  pro- 
foundly modified  by  impulses  which  reach  the  vasomotor  centre.  Such 
procedures,  by  dilating  the  arterioles  and  so  lessening  the  jieiipheral  re- 
sistance  to  the  circulation,  cause  a  fall  of  arterial  blood -jiressure.^  It 
would  seem,  in  the  latter  case  at  least,  that  the  walls  of  the  veins  also 
are  dilated  ;  for  the  more  rapid  How  of  blood  through  the  arterioles  does 
not  cause  an  increase  of  the  intake  of  the  heart;  on  the  contrary,  this 
is  diminislied  in  a  marked  manner,  particularly  if  the  animal  be  held  with 
its  head  nji wards. 

From  these  and  other  similar  experiments  it  has  been  inferred  that 


^  The  effect  of  atrjkiniHf  the  abilomen  of  the  frog  in  not  only  reflex  vnso-tUlnU'itjon,  but 
ttlso  a  stopp^ig^i  of  the  hwirt  iu  ili.istole  for  a  few  secoutls,  Stinmlution  of  the  L-^utml  en<l  of 
the  vQj^n  or  of  th«  mespnteric  nerves  .if  i\n^  niaiamal  bn»  the  wuiie  effect,  ThiM  t3f^^^ct,  how- 
ever, 15  transitjnt,  nn^l  althoni^h  prohnhly  the  cAUse  of  synoope  or  eTcn  of  the  8ti*hlen  death 
which  sonietitiiefi  follows  a  hlow  on  the  abdomen,  it  eannot  be  c«Uod  u|joii  to  explain  that 
protracted  failure  of  circulation  which  couatitutes  Ahock 


when  a  portion  of  the  body  haa  been  severely  injured,  ov  the  brain  tji&- 
turbod  by  intense  emotion,  afferent  impulses  arise  from  the  part  allected, 
reach  the  vaao-motor  centre  in  the  mefhilla,  and  by  toeans  of  mijmlses 
thence  reflected  canse  the  arterioles  of  the  body  generally,  and  of  the 
splanchnic  area  in  particnlar,  to  dilate  j  thna  the  arteriiil  blood -pressure 
is  luwered.  In  consequence  of  this  prot-ess  so  large  a  quantity  of  lilood 
accumulates  in  the  abdominal  veins  that  the  vobimo  of  blood  jmasiug 
through  the  rest  of  the  body  is  seriously  reduced.^ 

The  anaemia  of  the  superficial  parts  of  the  body  which  is  produced 
in  this  way  is  probably  accompanied  by  a  diminution  in  the  qtnintity 
of  lymph  in  the^ep;y'ls;  for  Dr.  I^izarns  Barluw  h:iH  shown  that  the 
withdrawal  of  bluoil  from  one  part  of  the  ]iw]y  to  another  is  accom- 
panied by  a  rise  in  the  specific  gravity  of  the  tissues  which  become 
anaemic.  This  diminution  of  lymph,  if  it  occur  in  shock,  affords  a 
eat ii* factory  ex|>lanation  of  the  pinched  and  shrunken  appearance  of  the 
|iatient,  to  which  the  name  Facirs  IIippa<rafim  is  usually  apf>lied.  On 
the  other  hand,  the  hy|ienemta  of  the  alnlominal  vessels  does  not  le*id 
to  a  correspond in^^  outflow  af  lymph  from  them  ;  for,  accord ini;  to  FroL 
Sherrington  ami  Dr.  Copcman  (15),  it  is  followed  by  a  fall  in  the  specific 
gravity  of  the  blood  ;  at  any  rate  when  it  is  caused  by  division  of  the 
spinal  cord.  I  am  not  aware  of  any  direct  observations  on  the  changes, 
if  any,  in  the  specific  gravity  of  the  blood  which  occur  in  cases  of  un- 
comj)licated  sh<jck  i\\  laan ;  hut  from  what  has  been  said^  it  seems 
probable  that  it  will  be  found  lower  than  the  normal  —  in  this  respect 
l)re.senting  a  marked  contrast  to  what  is  found  in  the  prostration  of 
cholera. 

But  dilatation  of  the  abdominal  vessels  does  not  afford  a  complete 
explanation  of  the  phenomena  of  shock,  for  they  differ  in  many  im- 
portant respects  from  those  of  mere  haemorrhage.  Years  ago,  John 
Hunter  (11)  observed  in  a  jierson  suffering  from  syncope  that  the 
venous  blood  was  of  a  bright  red  colour ;  and  he  argued  that  this 
could  not  be  due  to  a  more  rapid  flow  of  blood  through  the  capib 
lariesj  because  it  occurred  ivhen  the  circulation  was  very  languid. 
More  recently  M.  Roger,  following  Brown  -  Stf'quard,  has  observed 
this  phenomenon  in  animals  in  which  shock  has  been  experiment- 
ally iiiduceil,  and  attributes  it  to  an  arrest  of  the  exchanges  which 
normally  take  place  lietween  the  blood  and  the  tissues,  as  a  consequence 
of  which  the  oxygen  in  the  blood  passes  through  the  capillaries  and  is 

'  It  U  tme  tlmt  tb«  nsaal  effect  of  stimnlntiug^  tho  central  eml  of  the  rlivided  aciAtJc 
ntiirvi?,  or  of  any  nerve  uuiitiLmiug  atfereiit  hbres,  is  u  riHti  of  arteriaJ  prcASiirtJ  ;  bat  if  tbc 
aiiiiiml  bii  uritler  the  iiUluf^itLii  of  eliloral,  a  fall  of  presiturc!  results  iiutead.  In  the  wonli  of 
Ptofrwior  Fo^tcT,  **Tlie  ctuitlitinn  of  the  central  imrvims  sysleiii  seems  to  dettTrniuii  whether 
\hv  ^^^(^t  of  afferent  impiilsi*  is  one  k-a^ling  to  an  augnieijUitioti  of  vuMO-constrktor  iiiipnlses 
and  HO  to  a  ri^se,  or  one  leadiiiK  to  a  dimiuiition  of  vn,so-eoii!itrii."trir  impulscit  and  ho  to  a  fall 
of  IjhKni-i'pi'Sfiure*'  (7)*  When  a  ri-^e  of  pre-saure  ocmirson  iitiniiilatiDg  n  tensory  nerves,  it  it 
but  trjmsiuntt  ami  ofti-n  dliRap|}ears  liefore  Ihe  stimnlms  haa  reased  to  act.  It  nifiy  b«  that 
the  ctintinned  tsxeitation  of  sensory  n^'rves,  which  rt'sqUs  from  injury  to  some  j>erij)henil  [»nrt, 
evbauMts  the  va^^o-runtnr  centru,  uuil  leails  ulliiuattily  to  a  fall  of  blood- pressure.  Bijt  ol  this 
tlicre  is  no  dirc-ct  evidence. 
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not  Uken  up  by  t^e  tissues.  He  fiuda,  moreover,  that  strTchnine  in- 
jected into  the  veins  of  u  frog  does  not  produce  any  etfect  if  the  animal 
be  in  a  state  of  shock  caused  by  crushing  its  head  ;  but  it  m:iy  do  so  at  a 
later  period  when  shock  is  fjassing  away.  It  has  long  been  known  to 
surgeon  a  that  patients  in  this  state  often  fail  to  respond  to  the  adminis- 
tration of  opium  and  alcohol,  but  may  afterwards  exhibit  symptoms  of 
poisoning  if  the  drugs  have  been  given  in  large  quantities.  The  arrest 
of  their  action  in  shock  has  usually  been  attributed  to  want  of  absorp- 
tion from  the  stomach.  According  to  Boger  it  is  due  to  arrest  of  the 
vascular  exchanges  ;  and  this  change  leads  also  to  a  diniirnition  of  the 
production  of  heat,  and  is  the  cause  of  the  fall  of  temperature  which  ia 
found  in  shock.  For  this  observer  the  arrest  of  the  vascular  exchanges 
is  the  most  important  change  which  occurs  in  shock  ;  it  is  the  only  one  of 
a  series  of  inhibitory  effects  caused  by  violent  excitation  of  the  nervous 
system  which  is  constant  and  indispensable. 

The  truth  of  these  conclusions  has  been  disputed  by  M.  Cont^sjcan, 
who  maintains  that  in  Rogers  experiments  the  circulation  of  the 
blood  was  impaired,  and  that  the  strychnine  was  fun  her  prevented  from 
reaching  the  spinal  cord  in  consequence  of  the  blow!- vessels  of  that 
organ  having  been  interfered  with  by  the  means  taken  to  cause  shock  ; 
and  that  if  the  heid  of  the  frog  he  crushed  in  such  a  way  as  to  leave  the 
blood-supply  of  the  cord  intact,  then  strychnine  produces  its  usual  effects. 
But  he  goes  on  to  say  that  shock  induced  after  the  administration  of 
strychnine  can  arrest  tetanic  sp  isms.  Of  this  apparent  contradiction  he 
gives  no  explanation.  M.  Roger  has  replied  by  showing  that  when 
shock  is  thus  induced  in  such  a  nianner  as  not  to  interfere  with  the  sjiinal 
cord — namely,  by  the  discharge  of  a  Ley  den  jar  applied  to  the  lumbar 
region — the  action  of  strychnine  is  nevertheless  susjiended  for  a  time  ; 
mo  cover,  that  veratrine  given  under  similar  conditions  does  not  prolong 
the  period  of  contraction  of  voluntary  muscles.  He  therefore  adheres 
to  his  belief  that  in  shock  there  is  an  arrest  of  the  vascular  exchanges. 
The  experiments  of  neither  of  these  authors  are  in  my  opinion  conclusive. 
At  the  present  time  the  theory  of  shock  which  finds  most  common 
acceptance  is  that  this  condition  is  caused  by  nervous  impulses  of  great 
intensity,  which  may  arise  either  in  the  cerebrum  itself  or  in  some  dis- 
tant part.       These  depress    the   activity   not  only   of  the   vaso-motor 

[  centre  but  of  the  whole  nervous  system  also.     In  other  woids,  it  is 

believed  that  the  symptoms  are  not  merely  the  con8ex:[Uence  of  failure  of 
the  circulation,  but  are  caused  by  a  depression  of  ce.ebral  activity,  of 
which  the  failure  of  circulation  is  but  one  of  the  effecta.  In  short,  to 
use  the  words  of  Mr.  Mansell  Moullin,  *'  Shock  is  an  example  of  reflex 
piralysis,  In  the  strictest  and  narrowest  sense  of  the  term^— a  retlex 
inhibition,  probalily  in  the  majority  of  cases  general,  afl'ecting  all  the 
functions  of  the  nervous  system,  and  not  limited  to  the  heart  and  vessels 

I  only  J* 

I  Pathology  of  collapse. — It  has  been  pointed  out  already  that  collapse 

t  occurs  in  the  course  of  those  diseases  in  which  the  body  loses  a  large 
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quantity  of  fluid  at  a  time  when  vomiting  is  interfering  with  the  intake 
of  fresh  Bupplies. 

The  appearances  presented  by  the  tissues  of  a  person  who  has  died  of 
Asiatic  cholera  dearly  reveal  the  ertects  of  this  loss  of  fluid.  The  spleen, 
lungs,  and  liver  are  tough  and  leathery  ;  and  the  blood  which  is  found  in 
the  heart  and  vessels  is  so  remarkably  i^iscid  thiit  ifc  has  been  said  to 
resemble  tar  (6).  The  same  change  in  the  blood  has  been  detected 
by  venesection  during  life.  The  state  of  the  organs  after  death,  taken 
together  with  the  shrunken  appearance  of  the  features  which  is  so 
marked  while  the  patient  is  still  aiive,  points  very  strongly  to  the  con- 
clusion that  various  solid  tissues  are  called  upon  to  supply  fluid  to  take 
the  place  of  that  which  has  passed  from  the  blood  into  the  alimentary 
canal.  And  this  opinion  is  supported  by  the  fact  that  during  the  attack 
of  cholera  dropsical  effusions  have  been  known  to  disappear  in  a  few 
hours.  On  the  other  hand,  the  thickening  of  the  blood  itself  shows  that 
this  compensatory  flow  of  fluid  from  the  solid  tissues  is  not  sufficient  to 
make  up  the  loss. 

The  changes  in  the  blood  and  organs  just  described  are  not  peculiar 
to  cholera ;  they  were  seen  by  Hilton  Fagge  in  a  person  who  died  of 
acute  ulceration  of  the  intestines  ;  and  ifc  is  reasonable  to  infer  that  they 
are  present  in  all  patients  who  suffer  from  severe  and  prolonged 
diarrhcea  and  vomiting. 

On  the  other  hand,  it  is  not  so  obvious  that  the  collapse  which  may 
follow  abdominal  operations  and  which  accompanies  peritonitis  is 
associated  with  a  similar  inspisaation  of  blood  and  tissues.  For  although 
the  ap|>earance  of  the  patient  stiggests  such  a  change,  yet  there  Is  no 
evil  lent  loss  of  fluid  sufficient  to  account  for  it.  Experiment,  however, 
has  not  only  made  it  certain  that  under  these  conditions  the  blood  and 
tissues  do  lose  much  of  their  water,  but  has  also  revealed  what  becomes 
of  the  Huid  which  they  lose. 

The  first  observers  to  throw  any  light  upon  this  question  were 
Profesiior  Sherrington  and  Dr,  Copeman,  who  observed  that  after 
opening  the  peritoneal  cavity  in  rabbits  the  blood  rose  considerably  in 
specific  gravity.  This  observation  was  followed  by  a  series  of  experi- 
ments tuade  by  Professor  Roy  and  myself.  As  these  experiments 
have  never  been  fully  published,  I  shall  give  a  short  description 
of  them  here :  this  I  do  with  the  full  consent  of  Professor  Eoy, 
Dogs  were  placed  under  the  influence  of  an  antesthetic,  and  kept  so 
during  the  whole  course  of  the  experiments^  which  often  lasted  from 
twelve  to  eighteen  hours.  Collapse  was  brought  about  by  opening  the 
abdominal  cavity  widely  and  disturbing  the  intestines,  which,  as  a  rule, 
were  divided  between  ligatures.  A  continuous  graphic  record  of  the 
blood-pressure  was  obtained  by  means  of  a  manometer  connected  with 
the  carotid  artery ;  the  specific  gravity  of  the  blood  was  measured  at 
intervals  of  about  one  hour.  In  order  to  follow  the  distribution  of 
fluids  in  the  injured  and  uninjured  tissues  respectively,  the  specific 
gravity  of  the   intestinal  wall   and  of  the  skeletal  muscles  also   was 


observed  at  the  same  time.  The  muscles  were  selected  as  a  typo  of  tlie 
uninjured  tissues,  because  it  was  easier  to  observe  their  specific  gravity 
than  that  of  other  tiasoes ;  but  it  U  almost  certain  that  altenitions 
similar  in  character  to  those  observed  in  the  muscles  were  taking  place 
in  other  pars,  in  some  possibly  even  to  a  greater  extent. 

The  changes  observed  in  the  course  of  these  experiments  were  as 
follow:^ : — From  the  time  the  abdomen  was  opened  the  specific  gravity 
of  the  intestinal  wall  diminished,  and  that  of  the  skeletal  muscles 
increased  very  considerably ;  but  the  specific  giavity  of  the  blootl  for  an 
hour  or  two  did  not  show  any  inaiked  change.  These  rapid  alt erui ions 
in  the  density  of  solid  tissues  could  only  have  been  (jroduced  by  the 
gain  or  loss  of  a  fluid  of  a  specific  gravity  dift'eient  from  their  own.  It 
is  possible  that  they  were  caused  by  alteration  in  the  distrihution  of  the 
blood  in  the  tissues  in  question.  But  the  s|iecific  gravity  of  the  blood 
does  not  differ  much  fiom  that  of  thcBe  solid  tissues,  and  the  changes 
appeared  to  us  to  be  loo  great  to  be  explained  in  this  way  :  it  seemed 
more  probable  that  they  we. e  caused  by  alterations  in  the  distiibution 
of  the  lymph.  This  fluid  appeared  to  pass  out  of  the  blood  into  the 
injured  pe Jtoneum  anrl  subperitoneal  tissue,  while  for  a  time  the  Mood 
made  good  its  loss  by  taking  up  fluid  from  the  muscles  and,  p:esumablyj 
from  other  uninjured  tissties  also.  So  long  as  this  compensation  was 
complete  the  ci  culation  remained  undisturbed.  But  at  length  a  moment 
arrived  when  the  reserve  of  fluid  in  the  uninjured  tissues  was  exhausted, 
and  after  this  moment  there  was  practically  no  further  rise  in  the  density 
of  the  muscles  ;  but  the  specific  gravity  of  the  blood  began  to  increase,  and 
thenceforward  steadily  continued  to  do  so,  until  the  hlood  was  so  much 
thickened  that  it  flowed  with  difficulty  from  any  but  the  largest  arteries  : 
in  some  experiments,  indeed,  after  the  lapse  of  twelve  or  eighteen  hours, 
it  attained  a  specific  gravity  higher  by  as  much  as  14'  than  at  the 
beginning  of  the  observations. 

For  some  hours  after  the  specific  gravity  of  the  blood  had  begun  to 
rise  the  arterial  pressure  showed  little  or  no  sign  of  failing,  but  the 
pulse  gradtially  became  more  rapid  and  smallei.  When  at  last  the 
blood -pressure  began  definitely  to  f-ill  it  continued  to  do  so  rather 
rapidly,  and  death  usually  occurred  a  few  hours  later.  The  temperature 
during  the  course  of  the  experiments  showed  a  marked  tendency  to  fall ; 
it  was,  however,  maintained  at  its  normal  level  by  suspending  the  animals 
over  a  bath  of  warm  water,  maintained  at  the  necessary  temperature. 

The  events  which  occurred  in  these  experiments  as  the  result  of  a 
severe  abdominal  operation  may  be  arranged  in  three  periods : 

(a)  During  the  first  period  fluid  was  poured  out  into  the  injured  tissues ; 
but  the  blood  remained  unaffected  by  this  loss,  because  an  equal  quantity 
of  fluid  was  passing  into  it  from  the  uninjured  tissues. 

(b)  During  the  second  period  this  compensatory  flow  of  fluid 
became  insuflicient  to  meet  the  loss,  the  density  of  the  blood  gradually 
increased^  and  signs  of  failure  of  the  circulation  began  to  appear; 
nevertheless  the  arterial  pressure  remained  practically  unchanged. 
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{c)  The  third  period  was  that  of  the  fall  of  blood -pressure,  and  it 
ijontinued  until  the  death  of  the  aninmL 

The  dui  ation  of  the  first  period  varied  in  different  cases  from  one  lo 
several  hours.  It  probably  depended  partly  upon  the  seventy  and 
extent  of  the  injury,  and  partly  upon  the  quantity  of  fluid  present  in 
the  tissues  of  the  animal  at  the  beginning  of  the  experiment. 

As  the  uninjured  tissues  were  able  to  supply  the  blood  with  fluid  to    1 
compensate  the  outflow  into  the  injured  tissues,  it  is  very  probable  that    ■ 
in  heilth  the  tissues  have  the  function  of  reservoirs,  and  give  fluid 
back  as  may  be  required  to  maintain  the  specific  gravity  of  the  blood  « 
a  constant  level. 

While  during  the  course  of  each  of  thei^e  experiments  the  specific 
gravity  of  the  blood  increased  enormously,  that  of  the  plasma  under- 
went even  a  slight  diminution.  This  observation  pointed  to  one  of  Vro 
conclusions:  either  that  the  fluid  which  left  the  vessels  %rad  of  greater 
specific  g  "avity  than  that  of  the  plasma  within,  or  that  the  fluid  which 
poured  into  the  blood  from  the  muscles  was  of  lower  specific  gravity 
than  the  plasma ;  the  latter  is  by  fai*  the  more  probable  conclusion,  for 
we  know  that  the  density  of  lyniph  is  normally  leas  than  that  of  plasma. 

The  loss  of  fluid  suffered  by  the  blood  during  one  of  these 
experiments  may  be  calculated  from  the  change  recorded  in  the 
specific  gravity  of  the  1  ater,  if  we  assume  the  specific  gravity  of  the 
fluid  lost  to  be  the  same  as  that  of  the  plasma;  and  this  could  be 
directly  meisuiefl.  In  many  of  the  experiments  an  additional  method 
of  estimating  thi^  loss  of  fluid  was  em|iloyed.  Small  quantities  of 
blood  were  taken  at  intervals  of  two  or  four  hours  from  the  femoml 
artery  and  mixed  with  some  oxalate  of  potash  solution  to  prevent 
clotting ;  at  the  end  of  the  experiment  these  specimens  were  whirled  in 
a  centrifugal  machine,  and  after  this  had  been  done,  the  actual  volunie 
of  corpuscles  and  plasma  could  be  seen  and  measured.  This  methotl 
showed  a  lo^s  of  fluid  which  closely  agreed  with  that  estimated  from 
the  observed  changes  in  the  specific  gravity  of  the  blood,  and  revcalc*! 
the  astonishing  fact  that  sometimes  the  blood  might  lose  as  much  *J 
one-third  of  its  original  volume,  while  presumably  it  still  contained  the 
same  number  of  corpuscles.  No  wonder  that  thus  thickened  it  pasted 
through  the  smaller  vessels  with  difficulty. 

Darini^  the  whole  course  of  each  of  these  experiments  the  dog  was 
kept  under  the  influence  of  an  anaesthetic,  and  of  course  leceived  no 
water.  It  might  be  thought  that  this  management  alone  would  account 
for  a  rise  in  the  specific  gravity  of  the  blood  ;  but  control  experiments 
showed  that  these  aniinals  may  be  kept  for  many  hours  under  condi- 
tions which  only  differed  in  that  the  abdominal  cavity  was  not  opened, 
without  any  notable  change  in  the  specific  gravity  of  the  blood, 

A  well-marked  increase  in  the  density  of  the  blood  of  dog*  after 
opotiing  the  abdomen  has  been  observed  by  Professor  Sherrington  also 
(16)»  who  measured  the  changes  which  it  underwent  in  the  course  of 
iome  operations  which  were  being  performed  by  Messrs,  Ballance  aod 
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Edmunds.  The  principal  object  of  these  operations  was  to  ascertain 
the  best  method  of  uniting  tlie  divided  intestine ;  antiseptic  precautions 
were  therefore  used,  and,  ^is  in  the  case  of  like  operations  on  man,  every 
care  was  taken  to  do  as  little  damage  as  possible. 

In  human  beings  also,  under  similar  conditions,  Dr.  Gnhdmum  has 
observed  a  rise  in  the  specific  gravity  of  the  blood.  He  has  kindly 
allowed  me  to  refer  to  some  hitherto  unpublished  observations.  In 
three  instances  of  laparotomy,  in  which  the  operation  lasted  about  an 
hour,  the  rise  was  considerable,  and  varied  from  five  to  seven  degrees ; 
while  in  some  others  of  short  duration  it  did  not  exceed  one  or  two 
degrees* 

It  is  important  to  point  out  that  the  changes  in  the  den  sit  \'  of  the 
blood  observed  in  these  latter  instances  were  not  delayed  as  in  our  own 
laboratory  experiments,  but  occurreti  during  the  course  of  the  operation. 
A  possible  explanation  of  this  difference  is  afforded  by  the  fact  that 
patients  who  are  prepared  for  abdominal  operation  are  not  allowed  to 
take  any  li(piid  for  some  hours  before.  The  object  of  this  precaution 
is  to  diminish  the  risk  of  vomiting ;  but  after  what  has  been  snid,  it  is 
probable  that,  if  carried  too  far,  it  may  be  a  distinct  disadvantage,  and 
cause  the  reserve  of  tiuid  in  the  tissues  to  be  materially  diminished  at 
a  time  when  it  is  to  be  called  upon  for  the  purpose  of  maintaining  the 
density  of  the  blood  at  its  normal  level. 

There  can  be  no  doubt,  then,  that  after  a  severe  abdominal  opera- 
tion the  blood  may  lose  much  of  its  fluid  and  become  thickened,  as  it 
does  during  an  attack  of  cholera.  Is  it  unreasonabie  to  attribute  to 
this  cau^^e  the  symptoms  of  collapse  which  often  follow  such  operations  1 
Long  ago  it  was  pointed  out  by  Cohnheim  (4)  that  the  thickening  of 
the  blood  in  cholera  is  sufficient  to  account  for  the  fall  of  arterial  pressure, 
the  diminished  size  of  the  pulse,  the  retardation  of  the  entire  circida- 
tion,  and  the  wan  appearance  of  the  patient.  And  what  ihe  present 
experiments  and  observations  have  done  is  to  establish  the  fact  that 
collapse  which  may  follow  abdominal  operations  is  associated  with 
changes  in  the  blood  similar  to  those  which  occur  in  cholera  and  other 
kinds  of  diarrhoea.  And  we  cannot  doubt  that  the  collapse  of  peritonitis 
iii  due  to  the  same  cause. 

To  these  lesions  we  must  add  one  other  which  also  causes  the 
density  of  the  blood  to  increase.  I  refer  to  the  inflammatory  a^dema 
caused  by  burns  and  scalds.  Sherrington  (16)  has  recently  shown 
that  immersion  of  the  hind  limbs  of  animals  in  hot  water  for  several 
minutes  is  followed  by  a  very  marked  rise  in  the  specific  gravity  of  the 
blood,  which  reaches  its  roaximura  in  a  few  hours,  and  continues  at 
that  elevation,  with  but  slight  diminution,  for  two  or  three  days.  In 
the3e  animals  full  aufesthesia  wa^  maintained  during  the  experiment^ 
and  the  nerves  of  the  limb  or  limbs  in  which  inflammatory  cedema  was 
caused  were  divided  to  prevent  subsequent  pain  ;  couaequently  afterent 
impulses  from  the  seat  of  injury  were  prevented  from  reaching  the 
nervous  centres  and  affecting  the  circulation  by  reflex  action.    No  doubt 


when  burns  and  scalds  occur  while  the  nerves  are  intact  such  impukes  do 
exert  a  considenible  influence ;  and  we  must  regard  the  prostration 
which  resulta  in  these  cases  as  partly  due  to  reflex  nervous  inhibition, 
partly  to  inspissalion  of  blood.  Indeed  I  do  not  intend  to  deny  that  in 
abdominal  operations,  and  perhaps  also  in  diarrhoea,  especially  if  pain 
be  present,  such  nervous  impukes  may  play  a  part 

There  are  two  other  accidents  capable  ni  causing  profound  prostra- 
tion which  have  not  yet  been  mentioned.  I  refer  to  the  twisting  of  the 
pedicle  of  an  ovarian  turaour,  and  the  perforation  of  the  stomach  or 
intestine.  These  accidents  would  seem  to  be  capable  of  c^iusing  pro- 
stration, partly  through  the  agency  of  the  nervous  system,  and  partly 
also  by  cnuaing  oedema  of  the  organ  affected  by  the  torsion  in  the  orej 
case,  or  of  largo  areas  of  infiamcfl  peritoneum  and  Bubjaccnt  tissues  in 
the  other,  and  so  leading  to  an  increase  in  the  density  of  the  blood. 
Indeed  in  cliuiciil  practice  collapse  and  shock  are  often  associated. 

Moreover,  the  fact  already  referred  to,  namely,  that  certain  poisons 
are  capable  of  causing  prostratiou  without  having  ]>roduced  effecia 
likely  to  alter  the  physical  constitution  of  the  blood,  force;*  us  to 
recognise  that  collapse,  even  in  one  of  its  simplest  foims^ — ^when,  for 
instance,  it  occurs  in  the  course  of  severe  diarrhoea — mjiy  be  due,  not 
entirely  to  changes  in  the  blood  caused  by  loss  of  fluid,  but  also  in 
some  part  to  the  constitutional  action  of  poisonous  substances  produced 
by  micro-organisms  in  the  alinicutary  canal  and  absorbed  into  the 
blood.  But  the  part  playerl  by  these  poisonous  substances  in  causing 
collapse  is  proI)ably  of  secondary  importance.  And  it  cannot  be 
doubted  that,  of  the  two  maiu  varieties  of  prostratiou,  one  is  due  to  thei 
effect  produced  upon  the  nervous  system,  either  directly  by  emotion,  or 
by  means  of  afferent  impulses  from  an  injured  part,  and  the  other  to 
alterations  in  the  physical  constitution  of  the  blood.  The  former 
includes  all  that  which  has  hitherto  been  called  shock,  while  the  latter 
includes  at  leaat  all  the  more  important  examples  of  prostration  to 
which  the  name  collapse  has  been  given. 

Prevention  of  shock.^It  is  well  known  that  amputations  for 
disease  are  borne  better  than  those  for  injury,  and  that  persons  in 
vigorous  health  are  often  bad  subjects  for  operation.  This  may  be 
because  those  who  suffer  from  disease  become,  in  the  course  of  time, 
resigned  to  their  misfortunes,  and  are  therefore  less  affected  by  the 
thought  of  losing  a  limb  than  are  thoee  who  have  previously  enJoye<l 
good  heidth.  But  it  is  probable,  ako,  that  confinement  to  bed  and 
keeping  the  body  in  a  constrained  position  is  less  easily  borne  by  those 
previously  healthy  than  by  others  who  are  more  used  to  the  conditions 
imposed  by  ill-health  {17).  It  is  an  excellent  practice,  therefore,  when- 
ever an  operation  likely  to  be  followed  by  shock  is  to  be  performed,  to 
keep  the  patient  in  bed  for  severul  days  beforoliand. 

Treatment  of  shock* — Since  shock  is  p.irtly  due  to  failure  of  the 
circulation  brought  about  by  loss  of  tone  of  the  abdominal  blood-vessels, 
the  position  of  the  patient  is  of  great  importance.     This  waa  clearly 
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shown  by  Goltz's  experiment  on  the  frog,  in  which,  after  palsy  of  the 
abdominal  vessels  by  striking  the  surface  of  the  abdomen,  the  body  of 
the  animal  was  opened.  When  the  heart,  which  has  ceased  for  a  few 
secondi,  begins  to  beat  again,  it  is  observed  that  as  long  as  the  animal 
is  held  wnth  its  feet  down  no  blood  enters  the  heart,  but  does  so  an 
soon  as  its  position  is  reversed. 

More  recently  Mr.  Leonard  Hill  (9),  from  numerous  exyjeriments  on 
larger  animals,  has  drawn  the  conclusion  that  **the  important  duty  of 
compensating  for  the  simple  hydrostatic  effects  of  gravity  in  changes  of 
position  must  be  ascribed  to  the  splanchnic  vaso-motor  meehanisra,  that 
when  the  powder  of  compensation  ts  damaged  by  paralysis  of  the 
splanchnic  vaso-constrictors  induced  by  severe  operative  procedures,  by 
injuries  to  the  spinal  cord,  or  by  such  poisons  as  chloroform  and  curare, 
then  the  influence  of  gravity  becooies  of  vital  importjince."  Patients 
Buffering  from  shock  should  therefore  be  kept  in  the  horizontal  position, 
with  the  head  low  and  the  limbs  raised.  In  this  way  the  return  of 
blood  to  the  heart  is  facilitated  and  its  intake  increased.  This  result 
may  be  largely  augmented  by  tightly  bandaging  the  abdomen.  If  the 
heart  is  working  normally,  these  procedures  will  raise  the  blood-pres^sure 
to  the  level  of  health  ;  but  when  its  activity  is  reduced,  as  it  is  in  shock, 
there  is  some  danger  that  they  Ys\2ky  embarrass  its  action  by  causing 
engorgement  of  its  right  aide*  Bandaging  of  the  abdomen  should  be 
therefore  resorted  to  in  a  tentative  manner^  the  eflfect  upon  the  pulse 
being  watched  meanwhile. 

It  is  important  that  the  patient  be  kept  warm,  and  with  this  aim 
he  should  be  wrapped  in  hot  blankets  and  a  hot- water  bottle  be 
placed  at  his  feet.  Hot  baths  have  beeti  given  for  the  same  purpose 
with  good  effect,  especially  to  children  suffering  from  burns. 

Alcohol,  ammonia,  and  other  stimulants  are  of  great  f^ervice  in 
milder  cases,  and  opium  is  useful  to  relieve  pain  and  excitement. 
Nitrate  of  amyl,  atropine,  strychninej  and  inhalations  of  oxygen  have 
been  used  without  much  efl'ect.  Digitalis  has  been  given  by  Dr. 
Wilks  (19)  with  benefit  to  the  patient^  and  is  considered  by  Dr.  Lauder 
Bn^nton  to  be  worthy  of  a  much  more  extensive  application  in  cases 
of  shock  than  it  has  hitherto  received.  In  no  case  must  drugs  be 
pushed,  for  the  arrest  of  absorption  and  possibly  also  of  the  vascular 
exchanges  may  delay  their  action  ;  and  when  reaction  sets  in,  if  pre- 
viously given  in  large  quantities,  they  may  produce  serious  symptoms 
of  poisoning. 

Treatment  of  collapse. — In  those  cases  of  prostration  in  which  the 
symptoms  may  reasonabl}^  be  attributed  to  inspiasation  of  ihe  blood  the 
intravenous  injection  of  normal  salt  solution  would  seem  to  be  indicated. 
Nevertheless,  in  spite  of  the  wonderful  immediate  effect  of  this  pro- 
cedure  upon  patients  suffering  from  the  collapse  of  cholera,  the  benefit 
is  hut  transitory,  and  it  is  doubted  by  good  authorities  whether  the 
mortality  of  this  disease  has  been  reduced  by  it. 

In  the  experiments  made  by  Pi  ofessor  Roy  and  myself,  the  intra- 
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venous  injection  of  ealt  solution  into  dogs  suflTering  from  collapse  served 
only  to  reduce  the  specific  gravity  of  tbo  Lloml  for  a  short  time;  tho| 
specific  gravity  rapidly  increased  after  the  injection,  and  in  *aii  hour  or- 
more  was  as  high  as  before,  A  solution  capable  of  producing  a  more 
lasting  eiTect  ib  greatly  to  be  desired.  Sherrington  and  Copeman 
have  shown  that  injections  of  strong  sugar  solutions  answer  this 
requirement  better  than  injections  of  weak  salt  solution.  This  plan 
of  treatment,  therefore,  ofTera  some  prospect  of  success,  but  further 
experimoiitul  evidence  of  its  value  is  required  before  it  can  be  recom- 
mended as  a  method. 

In  ciises  of  collapse  from  diarrhcBa  water  should  be  freely  given  by 
the  mouth.  After  abdomiiud  operations  and  in  peritonitis,  it  is  often 
necessary  to  limit  the  amount  of  fluid  given  in  this  way  on  account  of 
the  risk  of  encouraging  vomiting;  in  these  cases  rectal  injections  may 
often  be  given  ^^itll  advantage.  In  preparing  patients  for  abdominal 
operations  it  is  the  custom  to  keep  them  without  water  for  some  hours 
beforehand.  It  may  reasonably  be  doubted  whether  this  plan  is  alto- 
gether beneficial,  for  it  seems  calculated  to  increase  the  risk  of  subse- 
quent collai>fie.  On  the  other  hand,  it  must  be  remembered  that  under 
these  circumstances  fluids  swallowed  increase  the  exudation  into  the 
peritoneal  cavity,  and  consequently  the  lisk  of  peritonitis.  It  is 
possible  that,  after  abdominal  operations,  escape  of  fluid  into  the  peri- 
toneal  cavity  and  tissues  may  be  lessened  by  means  of  a  carefully 
applied  abdominal  bandage. 

In  other  respects  collapse  should  be  treated  on  the  same  general 
principles  as  shock.  Diftusiblc  stimulants  should  be  given,  and  the 
bodily  temperature  kept  up  by  hot  applications. 

Louis  Cobbett. 
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CataiTlial  Stomatitis  (Acute  stomatitis,  Simple  stomatitis,  Erythema- 
toils  Btumiititia,  Puliiiceous  stomiititia)  is  the  mildest  form  of  iiiflum- 
rautioti  affecting  the  mueous  moml>rane  of  the  mouth,  Imt  it  is  one 
which  often  forms  the  starting-point  for  some  of  the  severer  kinds  of 
stomatitis. 

It  occurs  most  frequently  in  thildren,  but  adults  are  also  liable 
to  it.  The  appearance  of  the  mouth  depends  on  the  extent  of  the 
mucous  membrane  involved.  The  inflaninuttion  may  occur  in  pittchos 
which  may  present  an  erythematous  ajipearanee ;  in  this  ease  the  surface 
wiU  b6  drier  than  normal  :  or  the  patches  may  reach  the  catarrhal 
dtage,  with  some  thickening,  and  marked  increase  in  the  secretion  of  the 
mucous  membrane.  If  this  latter  stage  persist,  even  for  a  few  hourSj  the 
mucous  membrane  will  probably  apjiear  whitish  from  the  presence  of 
partially  shtd  epithelium. 

If  the  intiammatiori  be  more  severe  it  may  extend  to  the  under- 
lying tissues,  producing  thickening  and  stiffening  of  the  cheeks,  lips  arid 
tongue,  with  some  conset|uent  enlargement  of  the  neighbouring  lymphatic 
glands. 

Sipuptvms, — These  are  such  as  might  bo  expected  :  pain,  heat,  stiff- 
ness, discomfort  and  dryness  of  the  month,  giving  rise  to  some  dirticulty 
in  swallowing.  The  infant  is  fretful,  dribbles  at  the  mouth,  and  is  nnablo 
to  suck  ;  so  that  it  stwu  becomes  wasted  and  feeble.  In  the  adult»  in  the 
erythematous  stage,  the  dryness  of  the  mouth  gives  rise  to  ditliculty  in 
mastication ;  in  the  catarrhal  stiige  there  is  viscid  and  ropy  mucus 
secreted,  with  some  fn?tor  of  the  bre^ith.  There  is  frequently  shght  fever. 
Impetigo  of  the  lips,  vonniing,  dianhuea,  and  perhaps  convulsions  may 
occur  secondarily  in  children. 

Elioloijij. — The  lociil  causes  vary  with  the  ago  of  the  patient ;  in  the 
infant,  fo<j*i  too  hot  or  too  pungent,  prolonged  sucking  at  a  coral,  imper- 
forate teat  or  ill-developetl  nipple,  unclcanlineas  of  feeding- vessels,  hare- 
lip or  cleft  palate  rendering  tlie  act  of  sucking  ineffectual,  are  common 
sources  of  this  affection.  Later  the  various  disorders  of  dentiti<»n  come 
into  play  :  and,  in  adults  more  esjiecially,  the  excessive  use  of  tol«acco, 
stimulant  foutls  and  liquftr.%  anil  irritiitton  from  ciirioua  teeth.  Applying 
equally  to  all  ages  are  the  local  etlects  produced  by  drugs;  such  as  mercury, 
arsenic,  lead,  iodine^  and  bromine.  Catarrhal  stomatitis  also  occurs  as  a 
result  of  gastric  and  intestinal  disturbances,  and  in  the  course  of  eeitain 
acute  specific  diseases,  chiefly  scarlet  fever  and  measles ;  and  from  oral 
respiration  enforced  liy  nasal  and  pistnasal  ol»struction. 

Duufuim^  is  easy,  and,  if  reas^onalile  care  l*e  taken,  the  course  is 
almost  invariably  towards  recovery,  in  about  a  week.  Irifants,  however, 
if  they  are  unwilling  or  unable  to  swallow  their  food,  may  bo  in  danger 


of  starvation.  If  the  cause — such  as  dirty  bottles  and  teats — be  not 
removiid,  the  disorder  in  likely  to  recur. 

Treaiment  cu assists  in  strict  cleanliness,  careful  feeding,  ami  the  use 
of  such  antiseptic  mouthwashes  as  solutions  of  boric  acid  (2  to  6  per 
cent),  sodii  biaub.  (5  per  cent),  or  chlorate  of  potash  (3  per  cent),  | ire- 
ceded  by  washing  out  the  month  with  warm  water.  If  there  be  much 
pain,  ice  may  be  sucked,  or  a  very  dilute  solution  (\  per  cent)  of  cocaine 
may  bo  bruslicd  on.  Saline  aperients  and  the  alkaline  gentian  mixture 
are  often  useful 

Under  this  heading  may  be  mentioned  foot-and-mouth  disease,  which 
occaaionally  affects  human  beings  (31).  It  occurs,  in  both  adults  and 
children,  as  a  c^itarrhal  inflammation  of  the  mouth,  strictly  limited  to  the 
gums,  lips,  soft  lalate,  and  edges  of  tongue.  For  a  full  account  of  this 
malatly  the  reader  is  referred  to  the  article  devoted  to  it  in  the  second 
volume  of  this  St/i^ieiiL 

Ulcerative  Stomatitis  (Phlegmonous  stoniatitisj  Phag^Ddenic  gin- 
givitis, 8lomacace,  Putrid  sore  mouth)  is  an  atTection  of  very  varying 
severity  ;  slight  cases  hardly  need  any  treatment,  whereas  grave  attacks 
entail  very  serions  risk  to  life. 

Stjiiipiffms. — The  ulceration  usually  appears  first  on  the  margin  of  the 
gums  in  the  region  of  the  molar  teeth ;  more  often,  it  is  said,  on  the  left 
side  than  on  the  right.  The  gums  at  first  are  rod  and  swollen,  bleed 
easily,  and  sUmd  o&  from  the  teeth,  leaving  them  bare  to  the  Sf*cket. 
This  swollen  mucous  membrane  soon  begins  to  break  down,  forming  a 
dtrty  yellow  or  graj^  ulcer.  By  this  time  the  neighbouring  surface  of  the 
cheek  and  tongue  will  j>rol>id>ly  be  affected  also,  and  the  ulcenition  may 
spread  round  to  the  inner  surface  of  the  lips.  In  severe  case*  the  cheeks 
and  tongne  are  swollen  and  stiu,  and  ninve  with  pain  and  difficulty.  The 
tongue  becomes  marked  on  the  edge  by  the  teeth,  and  its  surface  is  thickly 
furred.  The  teeth  left  bare  by  the  gums  are  apt  to  be  loosened,  and 
even  ti>  drop  out.  There  is  increased  secretion  of  saliva,  which  dribbles 
from  tlie  mouth  during  sleep.  The  bre;ith  is  very  offensive.  The  sub- 
maxillary glands  are  almost  always  enlarged. 

Ptttlmit^ffi/, — This  affection  is  histologically  one  of  molecular  necrosis, 
with  surroioiding  small -eel  led  infiltration.  The  ulceration  differs  from 
that  of  gangrenous  stomatitis  in  that  it  tends  to  spread  superficially,  not 
deeply.  The  question  of  the  existence  of  a  definite  micro-organism  is 
still  unsettled,  hnt  the  chaniivter  *jf  the  diseiise  certainly  suggests  such  a 
cause,  ant]  the  fact  that  Bergeron  inoculated  himself  successfully  (19)  with 
this  affcetiun  further  bears  out  the  idea. 

/Elhlotjif, — This  disease  occurs  most  frequently  in  children  between 
the  ago  of  four  years  and  puberty  ;  and  is  usually  due  to  one  or  both  of 
two  causes — insanitary  siu'roundings  and  some  local  irritation,  such  as  a 
docayeil  anil  sharp  tooth.  Mercurial  ] poisoning  is  another  cause.  Over- 
crowding appears  to  favour  its  spread.  There  is  no  doubt  that  it  is 
largely  due  to  improper  feeding,  but  in  older  cliildren  this  is  more  difficult 
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to  asoertain.  The  condition  of  the  teeth  is  certainly  a  very  important  ele- 
ment in  its  production,  as  it  never  appeiirs  before  the  teeth. 

The  dumtion  of  this  alTection  vanes  with  its  severity  ;  if  properly 
attended  to,  it  usually  subsides  in  the  course  of  ten  days,  even  in  K-wJ  cases: 
the  fit'tor  of  the  breath,  indeed,  is  so  great  that  siich  cases  usually 
receive  e^^rly  treatment. 

Trmimttit  —  Fortunately  in  chlorate  of  jiotash  wo  have  an  efficient 
remedy  which  rarely  faik.  Its  action  is  both  local  and  constitutional, 
for  the  salt  when  sw^allowed  is  excreted  iiiichanged  by  the  sidiva.  Perhaps 
the  be^t  form  of  administration,  in  order  to  secure  both  these  actions,  is  in 
compresse^l  tabk^ts  which  may  be  sucked  and  the  saliva  swallowed. 

If  the  tre^Ument  can  be  safely  carried  out,  it  is  well  also  to  apply 
to  the  affected  parU  on  a  cotton  wool  pledget  a  strong  suhition  of  the 
perchloride  of  mercury,  made  up  as  follows :  Li(j.  hydrar^.  perehlor.j 
Glycerin.,  Aqua?  rosie  aa  3ij-»  eare  being  taken,  of  course,  that  the  solution 
does  not  ran  down  the  throat,  as  salivation  might  easily  be  thus  caused. 
Various  other  antiseptic  applications  (such  as  those  suggested  in  the 
preceding  section)  are  also  useful.  To  avoid  the  mechanical  irritation  of 
soli<l  fiKMl  the  child  must  he  fed  on  slop  diet 

In  three  t»r  four  days  the  ulcerated  surface  thus  treated  should  be 
cle^n  and  healing,  and  in  a  few  dfiya  more  recovery  should  lie  complete. 

Bed/uu\s  aphthiT  {aphifuF  of  Iht  ptilaff — pUvjufS  pkrytjoidu tm^-^^)* — This 
form  of  ulcerative  stomatitis  must  be  separately  ilcscribed.  This 
affection  occurs  in  weakly  chihlren  who  are  bottle-fed,  and  ap[icars  to  h^ 
due  to  the  pressure  of  the  teat  or  the  nurse's  fingers  against  the  |>aliite  : 
this  causes  a  loc;d  mycotic  necrosis  of  the  nmcous  memhrane,  originating 
in  the  invasion  of  bacteria  in  to  the  superficial  epithelial  layer  of  the 
ptilat6.  The  gradual  detachment  of  the  necrotic  epithelium  gives  rise  to 
ulceration  and  ])crmits  the  entrance  of  more  micro-org:tiusms.  The  infec- 
tion may  bccimie  general  through  the  medium  of  the  lymphatics  (21,  34). 
The  fvrognnsis  is  generally  favourable,  and  if  the  cause  be  removed  no 
other  treatment  is  m^cessary. 

The  so'called  mmph  nicer s  of  tlie  mouth  are  patches  of  superficial 
ulceration  occurring  usually  on  the  inner  surface  of  the  lips.  Payne 
and  Sevestre  have  drawn  attention  to  the  association  l>etween  this 
conclition  and  a  pustnliir  eniption  on  the  hands  and  face  (impetigo),  and 
think  that  both  alfections  are  proluihly  due  to  the  same  infective?  {vrocess  ; 
in  further  proof  of  this  (raston  and  Solis  Cohen  (37)  state  that  in  these 
ulcers  they  have  found  staphylococcus  aureus  always  and  almost  ex- 
clusively. The  disorder  is  almost  confined  to  badly-nourished  and  feeble 
infants 

In  children  an  ulcer  often  forms  on  the  frtenum  Mngiue  as  the  result  of 
the  contact  between  the  fra^num  and  the  lower  incisors  in  the  violent 
paroxysms  of  whooping  cough. 

The  mucous  membrane  uf  the  mouth  is  sometimes  extensively  atTeeted 
by  the  contiict  of  hrjt  or  caustic  substances,  such  as  IjoiHng  water  or  a 
mineral  acid.     These  produce  a  sudden  superficial  necrosis  of  the  mucous 


membrane,  rondoririg  it  wliite  ami  sodden,  and  giving  rise  to  the  appearanco 
of  a  **  mem bnui oils  "  covering.  When  this  falls  off  the  deeper  epithelial 
layers  are  denuded  of  their  covering,  and  a  surface  is  left  which  readily 
bleeds.  The  same  apjiearance  may  occur  in  diphtheria ;  the  membrane 
— having  the  usual  appearance  of  diphtheritic  exudation-^nmy  either 
affect  the  lips  primarily,  or  secondarily  the  tongue,  cheeks,  lips,  or  gums. 
It  is  comparatively  lure,  howe\er,  for  the  mouth  to  Im3  attacked  by 
diphtheria,  especially  as  the  priiiiary  seat.  Where  the  diagnosis  ia 
doubtful  cultivation  tests  must  be  made. 

Pemphigus  vegetans  (11). — Tbia  rare  affection  is  a  very  Berious  and 
fatal  form  of  ]>empliigiis,  beginning  in  the  mouth,  palate, and  pharynx.  Pain 
on  eating  and  swallowing  is  the  first  symptom,  and  pali:hes  of  the  mucous 
membrane  of  the  tongue  and  cheek  are  fouird  to  l)e  white  and  more  or 
less  detxached.  After  some  days  or  weeks  the  bulki?  of  pemphigus  lippear 
on  the  hands  and  body,  nm  a  chronic  course,  and  ulcerate  deeply.  The 
piiin  of  eating  seriously  interferes  with  imtrition.  If  the  skin  be  ex- 
tensively involved  the  prognosis  is  invariably  fiital.  Cases  have  been 
reported  fmrn  all  parts  of  the  w^orhl  Hutchinson  states  that  some  cases 
recover  under  opium.  Jacobi  reports  several  such  cases  under  the  name 
of  Stomatitis  neurotica  chronica  ;  from  the  small  number  of  recoixled  cjisee 
he  thinks  the  condition  must  be  very  rare :  he  points  out  that  it  seems 
bo  occur  in  neurotic  subjects,  and  that  there  is  usually  an  hereditary 
prcdis[JOsition. 

Aphthous  Stomatitis.  —  (Aphtha?,  Canker,  Vesicular  stomatitis, 
Herpetic  stomatitis). 

This  form  of  stomatitis  is  characterised  by  the  presence  of  numerous 
small  yellowish  or  gi-ayish  patches  or  superficial  erosions  surrounded  by  a 
slightly  reddened  base,  producing  no  symptoms  beyond  slight  pain  on 
contact  with  any  sharp  or  irritating  particles  of  fof>d- 

Pnt!iolfhjij,^^Thc  essential  lesion  consists  in  little  papules,  which  may 
l^e  single  or  multiple,  and  may  CK'cur  in  any  part  of  the  mouth,  but  mt>st 
cominoidy  on  the  inner  surface  of  the  lower  lip  near  its  junction  with  the 
gum.  The  papules  are  due  to  local  hyperauuia  and  cellular  proliferation.  At 
the  end  of  twenty  four  hours  they  lose  their  epithelial  covering,  and  there 
is  seen  a  little  oval,  creamy  or  w^hitish  patch  level  with  the  surface  of  the 
mucous  membrane,  although  the  edges  may  be  somewhat  raised  fix>m 
infiltration.  This  pitch  disappears  in  a  few  ilays  ami  leaves  a  sharply- 
ilefined  erosion  somewhat  corneal  in  shape.  Although  it  is  often  called  an 
ulcer,  Bohn  points  out  that,  as  there  is  no  pus  formation,  this  name  is 
not  accurately  applied  to  it.  The  phenomena  suggest  a  parasitic  cause,  but 
no  nrg;inism  has  yet  been  detected. 

Under  onlinary  circumstances  the  sore  heals  in  a  few  days  by  the 
spreading  of  a  new  epithelial  covering  fri>ui  \\w  margiru 

Some  catari  hal  stomatitis  in  other  parts  of  the  mouth  is  often  aasochited 
with  it. 


^Etialofjf/, — This  affect  ion  is  more  common  in  fhiltlren  utitl  is  dependent 
on  the  usual  causes  of  stomatitis,  imperfect  hygi<'ne  and  careless  feeding. 
In  adults  a  single  jii>hthous  spot  sonietimes  apjjeara  in  persons  npimr- 
cntly  quite  liciilthy  ;  possibly  in  such  cases  it  ia  due  to  some  local 
initatiiiu, 

Theri"  can  l»e  no  difficulty  in  the  diafjnmis,  and  the  prognosis  is  qtiite 
favourable,  though  in  debilitated  persons  the  disoixJer  may  laat  some  time. 
The  usual  duration  is  about  seven  days. 

Tnatment. — The  constitutional  state  mnst  be  carefully  attended  to,  and 
with  children  care  must  be  taken  also  that  they  do  not  refuse  their  food,  on 
account  of  the  |)ain  caused  by  eating.  Strict  cleanliness  mnst  l>e  observed, 
and  the  mouth  wai*hed  out  after  taking  fnod^  preferably  with  a  weak 
solution  of  boracic  acid  (gr,  v.  ad  3J.)  or  chlorate  of  potash  (gr.  v.  ad  ,3]) 
The  sores  may  Ije  t<jucheil  with  a  fine  point  of  sulphate  of  copper  or 
nitnite  of  silver  (care  being  taken  to  avoid  injuiing  the  surrounding 
mucous  membrane).  Permanganate  of  potash  (I  per  cent  solution)  or  Licj, 
hyd.  perch,  may  be  painted  on  the  spots.  If  there  be  much  local  pain  a 
3  per  cent  solution  of  cocaine  may  lie  applied  lief  ore  the  meals. 

It  is  well  to  begin  treatment  with  a  .saline  aperient ;  and  chlorate  of 
potash  may  l>o  given  internally,  as  in  ulcerative  stomatitis. 

Parasitic  Stomatitis,^(Nfycotic  stomatitis  ;  Thrush,  Soor,  Mngnet/) 

Possibly  the  resti  iction  of  the  name  ''  parasitic  stomatitis  '*  to  cases  of 
thrush  is  hardly  accurate,  aa  undoubtedly  some  of  the  other  forms  of 
stomatitis  are  due  likewise  to  the  existence  of  micro-organisms  ;  but 
thrush  is  such  a  well- recognised  condition  that  it  must  be  discussed 
separately, 

Bactrr'wlofjtf. — Shortly,  the  disease  is  catarrhal  stomatitis  having  associ- 
ated with  it  a  fungous  growth  which  gives  rise  to  the  characteristic  white 
patches  of  varying  size  on  the  dorsum  of  the  tongue  and  inner  surface  of 
the  cheeks  and  palate. 

The  fungus  was  described  as  long  ago  as  1843  by  Berg,  and  shortly 
after  by  Kobin,  as  oidium  albicans.  Since  then  it  has  been  stated  by 
Hallier  to  be  oidium  lactis  ;  by  Grawitz  to  be  mycoderma  vini  ;  by  Keeg 
to  be  saccharomyces  aliiicans  ;  and  by  Platit  to  be  monilia  Candida  :  on  the 
whole,  however,  opinions  lean  to  the  oidium  albicans.  Probably  the 
explanation  of  the  discrepancy  lies  in  the  remarkable  polymorphism  of 
this  fungus  under  varying  conditions  of  cultivation,  variations  which  have 
been  studied  by  Aurlry.  Briefly,  it  may  be  stated  that  the  more  solid 
the  media  nf  cultivation,  the  greater  the  tendency  to  spore-formation  ;  the 
more  liquid  the  media,  the  greater  the  tendency  to  filament -formation. 
It  may  well  bo  that  the  varying  condition  of  the  mucous  membrane  of  the 
mouth  may  result  in  the  predominance  of  one  or  other  of  the  varieties. 

Ptilhology, — The  changes  apparent  in  the  mucous  membrane  are  those 
of  catarrhal  stomatitis  ;  namely,  redness,  and  diminution  in  the  buccal 
secretion:  soon  one  or  more  sm^dl  white  sprits  the  size  of  a  pin*a  head 
appear,  which   very  much  resemble  flakes  of  curdled  milk,  but  require 


consideralile  force  to  detach  them  owin^  to  their  being  covered  by  a  layer 
of  epitheliura  ;  when  detached  ii  raw  surface  appears,  which  hleeds  re^idily. 
The  spots  are  due  to  the  s|K)res  which  develop  between  the  epithelral  cells, 
and  then  spread  upwards  to  the  surface  and  downwards  to  the  connective 
tissue.  The  superiicial  filaments  then  tend  Ui  spread  over  the  surface  of  the 
mucous  membrane,  and  thus  larger  discrete  pitches  are  fonned  which  may 
finally  coalesce  into  a  layer  almost  uniform  all  over  the  tongue.  In  this 
later  stage  the  deposit,  consisting  partly  of  fungns  and  ]^»artly  of  cell 
debris,  can  bo  more  easily  detiichecl  There  is  no  change  in  the  mucous 
raombrano  it^^elf  beyond  %rhat  was  described  alrove. 

The  ii/mplom^  are  often  so  alight  that  the  existence  of  the  affection 
is  only  found  out  by  chance.  They  are  the  sume  as  those  pro<luced  by 
catarrhal  stomatitis,  but  in  this  ciise  some  diarrhoiii  or  voniiting  is  more 
frequently  associated  with  the  mouth  affection. 

j^iioloijfj, — The  eau.scs  of  this  affection  are  uncleanliness,  debility »  and 
the  existence  of  catarrhal  stomatitis.  It  is  met  with  moat  commonly  in 
infants,  next  in  extreme  old  ago  at  the  approach  of  death  ;  but  it  may 
occur  at  any  age  in  states  of  great  debility ;  such,  for  instance,  as  are 
produced  by  cancer,  tuberculosis,  or  enteric  fever  One  condition  is 
present  in  all  these  cjises^  namely^  restricted  movement  of  the  t«:mgue 
and  mouth,  which  no  doubt  permits  the  lodgment  and  growth  of  the 
fungus  ;  especially  as  this  restriction  is  often  associated  with  oral  respim- 
tion,  which  must  facilitate  the  entry  of  the  spores  which  are  always  present 
in  rooms  or  wards  where  other  pitients  are  or  have  been  suHTering  in  the 
same  way.  Catarrhal  stomatitis,  by  causing  a  loss  of  vitality  in  the 
superficial  layers  of  the  epithelium,  also  favours  the  microhic  growth. 
Tiio  acid  condition  of  the  buccal  secret ions^  so  often  regarded  as 
favouring  the  growth  of  the  fungus,  seems  to  be  rather  a  result  than  a 
cause. 

Lastly,  the  most  common  sources  of  infection  are  dirty  feeding'1x)ttlo«, 
spoons^  feeders,  and  other  articles  ;  particularly  when  milk  is  the  main 
article  of  diet.  The  infection  may  even  be  transmitted  from  one  infant 
to  another  by  the  mothei  s  nipple. 

The  situationSj  where  the  growth  most  commonly  occurs^  are  the 
dorsum  of  the  tongue,  the  inner  surface  of  the  cheeks,  and  the  soft  palate  ; 
but  it  may  spread  to  the  pharynx,  and  even  down  the  o.^&ophagus  to  the 
stomach :  the  ciliated  mucous  membrane  of  the  nose  and  larynx  are  never 
affected. 

There  is  a  popular  and  strongly -rooted  notion  that  "  the  thrush  passes 
through  children"  and  emerges  at  the  anus.  The  evidence  of  this  extension 
13  not  satisfactory,  and  the  probable  explanation  is  that  the  general  digestive 
disturbance  dissociated  with  the  existence  of  thrush  results  in  an  attack  of 
diarrhtea  which  produces  some  excoriation  of  the  anus  and  nates.  It  is 
renuirkable  how  easily  an  account  of  buttock  excoriation  may  bo  obtained 
in  support  of  a  doubtful  history  of  congenita!  syphilis  by  asking  **  whether 
the  thrush  has  passed  through  the  child/*  but  its  reh'ability  as  evidence  of 
syphihs  appears  to  me  very  doubtful-     The  extremely  frequent  occurrence 
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of  thnisli  among  the  children  of  the  poor,  as  a  result  of  ignorance  and 
dirt,  is  more  clciirly  brought  out  by  such  r|uestioning. 

There  can  be  very  little  difliculty  fLbout  the  dinfmosis  of  this  condition  ; 
small  patches  of  adherent  milk -curd  are  the  only  things  likely  to  be 
mistaken  for  it  The  microscope  affords  a  certain  means  of  settling  the 
question. 

The  prognosis  of  the  disease  itself  is  quite  favourable.  Heal  thy 
children  will  soon  recover  from  it,  perhaps  even  without  treatment.  In 
feeble  children  and  atlults  it  may  last  much  longer,  and  its  not  infrefpient 
occurrence  in  moribund  persons  has  led  to  its  beir^g  regarded  as  a  more 
serious  affection  than  it  really  is.  Its  seventy  is  generally  commensurate 
with  the  extent  of  the  deposit. 

Treatment  is  simple  enough — it  is  practically  summed  up  in  the  word 
**  clean] iness  "  ;  still  muny  people  appear  to  find  thi.s  a  difficult  eundilion. 
As  a  preventive,  in  artificial  feeding,  all  milk  should  be  sterilised  or  boiled» 
and  the  bottle  always  scalded  before  use.  If  the  child  be  suckled  the 
mother  must  attend  to  the  cleanliness  of  her  nipples. 

If  the  disease  already  exist,  the  fungus  shoidd  be  wiped  off  every  two 
or  three  hours  with  a  piece  of  soft  linen  either  dry  or  soaked  in  Vioric  acid 
solution,  and  the  mucous  membrane  then  brushed  over  with  a  solution  of 
boric  acid,  salol,  perchlorido  of  mercury  (1  to  4000),  hyposidphitc  of 
sodium  (gr,  xx.  ad  5J.),  borax  or  permanganate  of  potash;  or  a  weak 
alkaline  solution  may  be  employed. 

The  necessary  treatment  must  at  the  same  time  be  directed  to  the 
constitutional  condition  of  the  patient.  Alcoholic  stimulation  may  be 
necesstiry. 


Gangrenous  Stomatitis  (noma,  cancrum  oris).  —  Tliis  variety  of 
idcerative  stomatitis,  which  is  usually  described  as  a  separate  dise^ise,  is 
fortunately  rare  ;  ordy  one  instance  has  occurred  during  the  last  ten 
years  in  the  records  of  Westminster  Hospital  (47).  The  prognosis  is 
a  graver  matter  by  far  than  in  the  other  forms  of  stomatitis, 

jEtioiogij. — The  causes  of  noma  are  various^  but  some  previous  de- 
terioration of  the  health,  whether  due  to  impei-feet  hygienic  surround- 
ings, starvation,  malaria  (a  common  cause  in  India),  or  some  chronic  or 
acute  disease,  is  almost  invariably  present.  Of  the  latter,  measles  in  the 
fii*st  place,  and  enteric  fever  in  the  second,  are  much  the  most  frefiuent 
precursors.     It  occasionally  follows  ordinary  idcerative  stomatitis. 

It  is  more  common  in  damp  countries,  such  as  Holland,  and  in  the 
spring  and  autumn.  It  almost  always  occurs  in  children  between  the 
ages  of  two  and  five. 

No  organism  has  yet  been  found  whose  connection  with  the  malady 
can  be  looked  upon  as  invarial*le  ;  though,  as  several  members  of  a  family 
have  sometimes  been  attacked  together,  there  is  some  evidence  of 
infection.  Eauki  and  Lingard  have  l>oth  described  associated  organisms, 
but  that  they  were  causative  agents  is  not  cle^ir.  Dr.  Sansom  descril>efi 
certaiii  highly  refracting  bodies  which  he  found  in  the  blood,  urine,  faeces, 
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and  discharge  from  a  case  on  tbe  tbird  day  of  tlio  disaisc.  They  were 
like  colourless  crysuds,  ^^iX\  the  size  of  rod  corpuscles,  with  spontaneous 
movement  which  w.is  influenced  l>y  clieraical  ugL'uts,  The  blood  injected 
into  mice  produced  septicienij.L  lyul  dciith,  and  therti  was  a  multiplication  of 
tbese  Itodius  in  the  blood  of  the  mice ;  but  in  the  gisc  of  a  cats,  althottgli 
fatal  peritonitis  was  induced  by  injection  of  the  discharge  into  the 
abdominal  cavity,  no  sueli  bodies  eoidd  be  found  ;  nor  could  they  be 
found  in  a  second  case  of  limnan  caricriim  ori.5  investigated  by  Sansom. 

The  ubjectioti  to  the  \ii  w  iluit  noma  \.\  a  load  gangrene,  due  merely 
to  the  low  vitality  of  the  child,  i^  tbat  the  ehcek  is  fruni  anatomical  con- 
siderations the  last  place  Lkely  to  be  attacke«l,  seeing  that  its  bloocUsupfply 
is  very  free ;  in  this  respect  it  contrasts  markedly  with  the  situation  of 
the  other  local  gangrene i  occurring  in  diabetes,  typhus,  and  other  ei- 
hau>ling  diseases. 

Pdthahigff. — There  i*  some  donbt  about  the  earlier  changes,  owing 
to  the  rapidity  of  the  onset  and  progress  of  the  disease  ;  but  prol>ably  the 
first  sign  is  a  blel>  on  the  nnicoiis  tDembrano  of  one  cheek,  or  merely  indun^ 
tion  of  the  cheek  itself:  ulceration  rapidly  set^  in,  and  in  a  few  hours 
the  whole  thickness  of  the  cheek  becomes  gangrenous,  the  necrotic  proceai 
extending  from  within  outwards.  Owing  to  early  plugging  of  the  reeiriH 
haemoniiage  does  not  occnn  The  skin  over  the  internal  slough  booonfl 
tense  and  retl,  then  livid  and  black  ;  an  external  bleb  often  forms,  and  per- 
foration occurs.  The  necrosis  by  this  time  has  usually  spread  to  the  jaw, 
the  teeth  become  loose  and  drop  out,  and,  unless  death  intervene,  the  process 
extends  deeply  into  the  lower  Jaw,  upper  jaw,  and  even  into  the  orbit  and 
malar  bones.  This  destnietion  may  oceiur  with  greM  rapidity,  even  in  as 
short  a  time  as  four  or  five  days,  or  it  may  be  prolonged  to  a  fortnight; 
bnt  as  a  rule  it  is  cut  short  by  the  death  of  the  patient^  either  from 
direct  jMiisoning  or  from  exhaustion  caused  by  diarrhcea  proV>ably  due  to 
swallowing  the  fietid  secretion  of  the  ulcer,  or  from  an  infective  broncho- 
pneumonk  set  up  by  inhalation  of  contaminated  air, 

Sifmptiiau. — These  are  such  as  naturally  follow  on  the  condition 
described  above.      But  there  are  several  points  which  neetl  emphasis. 

The  disease  on  the  whole  is  remarksibly  painless.  Often  the  first 
thing  noticed  is  ftetor  of  the  breath  \^ith  redness  and  swelling  of  the  cheek, 
and  examination  at  once  reveals  a  large  sloughing  ulcer  inside  the  month; 
but  even  while  the  cheek  is  fjeing  perforated  and  the  jaw-bones  attacked, 
the  child  does  not  seem  to  sLifTt-r  any  pain.  As  the  disease  progrenesi 
however,  the  child  sinks  gi-adually  into  an  apathetic  and  delirious 
state,  which  passes  into  one  of  extreme  prostration,  enditig  cither  suddenly 
or  gradually  in  death.  Secondary  broncho-pneumonia  often  comes  on^ 
but,  as  is  usuid  in  this  condition,  with  very  little  symptomatic  indication 
beyond  a  little  (juickcning  of  the  respiration. 

The  fever  is  moderate  throughout^  and,  curiously  enotigh,  there  b 
cora|>aratively  little  swelling  of  the  submaxillary  glands. 

It  is  rare  for  both  cheeks  to  be  attacked,  but  such  cases  are  on 
record. 


J 


Diarrhoea  U  almost  always  present,  due  probaljly,  as  already  stated, 
to  swallo\viii>^  t!ie  discharge  from  the  ulcer;  sometimea,  however,  actual 
ulcerative  colitis  is  present, 

G^angreno  may  also  affect  other  parts  of  the  l>ody,  as  the  lungs, 
geaitiils,  or  limbs ;  in  the  latter  instances  it  most  likely  residts  from 
embolic  infection. 

Frotjnos^h. — The  mortality  of  this  disease  is  very  hi*;h — aljout  80 
per  cent.  The  prognosis  depends  on  the  extent  of  the  disease  anil  the 
rapidity  of  its  progress.  If  the  patient  recover  there  is  almost  certain  to 
be  considerable  deforniity  of  the  cheek,  and  6 version  of  the  lower  eyelid. 

Treat mmi  must  be  prompt  and  decisive,  otherwise  the  rapid  progress 
of  the  disease  and  the  occurrence  of  pneumonia  will  render  all  assistance 
useless.  The  removal  of  the  whole  of  the  gangrenous  material  eithur  l>y 
the  cautery  or  the  knife  is  necessiiry.  The  child  must  be  anaesthetised, 
and  the  destruction  or  removal  of  the  diseased  tissues  be  carried  well 
beyond  the  zone  of  apparent  infection,  the  utmost  care  being  tiiken  to 
prevent  the  inhalation  or  swallownng  of  any  infected  material  So 
important  is  this  latter  jwint,  that  it  is  sometimes  thought  wise  to  per- 
form  a  preliminary  tracheotomy  (17),  and  then  to  plug  the  posterior  part  of 
the  mouth  with  abstirbent  gauze.  The  wound  and  mouth  may  then  be 
treated  in  a  more  thoroughly  antiseptic  manner.  In  cutting  rotind  the 
disease  it  is  tmporUmt,  if  possible,  to  save  the  angle  of  the  mouth,  as  the 
resulting  defi>rmity  will  then  be  less ;  of  course  any  necrosed  bone  will 
be  removed  at  the  same  time. 

If  the  case  be  seen  early  and  the  disease  have  not  spread  to  the 
outer  surface  of  the  cheek,  it  is  a  common  practice  to  apply  nitric  acid, 
or  some  other  equally  powerfiU  caustic,  freely  to  the  ulcer  on  the  imier 
side  of  the  cheek,  the  sloughs  having  first  been  scraped  and  rubbed  away. 
The  neighbouring  mucous  membrane  must  be  protected  by  the  application 
of  oil,  and  a  saturated  solution  of  potassium  carbonate  must  be  at  hand 
to  control  the  extent  of  corrosion.  The  objection  to  this  form  of  tre^atment 
-^whieh  is  often  carried  out  as  being  easier  and  not  so  severe — is  that 
the  action  of  the  caustic  is  very  apt  to  be  limited  through  its  absorjition 
l)y  the  a  1  rear  I  y  dead  tissue,  so  that  the  margin  of  the  disease,  which  is 
the  important  part  to  attack,  is  never  influenced  at  all.  After  any  of 
these  operations  the  surface  must  be  k(>pt  as  aseptic  as  possible  by  frequent 
applicfitions  of  a  solution  of  perchloride  of  mercury  or  boric  acid. 

It  is  most  important  from  the  first  to  maintain  the  strength  of  the 
patient  in  every  way.  Plenty  of  liquid  nourishment  in  a  cohceotruted 
form  must  be  given  at  frequent  intervals,  and  alcoholic  stimulants  are 
early  indicated.  In  some  c^-ises,  after  surgical  measures  have  been  tiiken, 
feeding  with  a  nose-tube  or  by  the  rectum  rany  be  necessary.  The  child 
shonlfl  be  kept  in  the  prone  position  as  far  as  possible,  eo  that  the  fo'tid 
material  may  readiiy  escape  from  the  month.  A  steam  spray  medicated 
with  carbolic  acid  or  sanitiis  should  be  kept  constiuitly  playing  over  the 
IhmI- — for  the  sake  of  the  nurse,  even  if  useless  for  the  |>atient;  and 
isolation  is,  of  course,  imperative. 
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Ck)raplieations  such  as  diarrhtBa  must  be  treated  in  the  usual  maimer. 


Various  symptomatic  appearances  of  the  oral  mucous  membrane, 
— Several  acute  specilic  fevera  prfnUice  changes  in  the  nmcous  mumlirane 
of  the  mouth  J  these  are  measles,  rotheln,  small -pox,  chi€ken-|x>x, 
diphtheria,  and  erysipelas.  Some  other  maladies,  such  as  purpum,  scurvy, 
haemophilia,  Addison  s  disease,  syphilis,  or  lead  poisoning,  are  or  may 
he  acetjmp-inied  by  changes  in  the  mouth.  The  reader  is  referred  to  the 
several  chapters  on  these  diseases  in  this  Sjfsiem  for  the  description  of 
these  phenomena. 

In  some  causes  of  congenitid  heart  disease  the  mucous  membrane  of 
the  mouth  is  markedly  cyanosed.  In  anaemia  it  is  one  of  the  places 
where  the  general  pallor  is  most  up^wirent  •  in  jaundice  the  yellow 
staining  soon  becomes  visible  in  the  mouth. 

Tubei'culosis  and  le]>rosy  in  rare  instances  may  occur  iu  this  situation, 
but  never  perhaps  primarily. 

Too  much  stress  cannot  be  laid  on  the  importance  of  observing  the 
coMdJtiou  of  the  teeth  from  a  medical  st^^nd point,  whether  it  be  with 
regard  to  caries  in  adults  as  tlie  proljablt?  cause  of  ^lyspepsia,  or  delayed 
dentition  in  children  as  an  indication  of  improper  feeding  and  rickets. 
The  notching  of  the  upper  central  incisors  in  children  who  have  suffered 
from  congenital  syphilis  is  often  of  great  diagnostic  use,  but  this  must 
not  be  confnsed  with  the  transverse  furrowing  and  pitting  resulting  from 
antecedent  simple  stomatitis. 

I  will  only  enumerate  the  affections  of  the  mouth  which  are  more  dis- 
tinctly surgical,  such  as  gumlK^ils — an  inflammatory  condition  aW>nt  the 
root  of  a  tooth  resulting  in  sujipuration  ;  a  nievoid  condition  of  a  portion  of 
the  gum  ;  and  a  general  or  local  hypertrophy »  which  may  give  rise  to  an 
actual  polypus.  This  latter  must  be  distingiushed  from  the  more  serious 
condition  of  epulis,  which  is  a  growth  of  similar  appearance,  but 
one  originating  in  the  periosteum.  Lastly,  papilloma  and  epithelioma 
may  occur  in  this  sitiiatioiL 

Thf  lips  are  oce^isionally  the  seat  of  cracks,  or  fissures,  which  are 
chiefly  noticeable  from  their  resirttfince  to  treatment.  These  crjicka 
usually  occur  in  the  centre  of  the  lips  or  at  the  angles  of  the  mouth. 
The  two  main  causes  of  this  condition  are  syphilis  and  eczema,  the  latter 
resulting  from  seborrhtea,  from  cold  (''chapping''),  or  from  eonstimt 
wetting  and  sucking,  as  occurs  in  some  severe  cases  of  chorea.  Herpes 
labial  is,  especially  when  contaminated  with  pus  organisms,  may  occa^^ 
sionally  lea\e  troublesome  cracks  behind. 

Tiie  syphilitic  form  occurs  both  in  infants  and  adults,  and  is  usually 
associated  with  mucous  tubercles  of  the  oral  mucous  membnine.  In 
l>jibies  it  is  one  of  the  commonest  and  most  characteristic  manift^stalions 
of  inherited  syphilis,  and  in  adults  it  freijuently  appears  in  the  later 
stages  of  the  acquired  disease.  In  infants  the  cm^ionsly  ** puckered* 
appearance  of  the  month,  resulting  from  the  thickening  and  stiffness  J 
accompanying  the  cracks  iji  the  lips,  is  one  of  the  earliest  signs  of  the 


dtj^easc,  and  helps  largely  to  give  the  cb a nict eristic  expression  to  the 
child's  face. 

Owing  to  the  infiltration,  the  edpjes  of  the  cracks  are  often  everted, 
and  on  this,  and  the  jtssoeiiitifm  with  induration  and  prohalily  niueons 
tubercles  inside  the  mouth,  the  diagnosis  must  be  based  ;  even  in  the 
absence  of  signs  of  syphdis  elsewhere. 

The  ap|x*arance  of  these  cracks  in  adults  is  \'ery  similar  to  that 
described  above,  and  associated  mucous  tubercles  are  generally  present. 
It  must  not  1ms  forgotten  that  in  both  coses  the  discharge  from  these 
surfaces  is  highly  contagious. 

In  persons  suffering  from  cczematoiis  cracks,  it  is  usual  to  find  evidence 
of  eczema  or  sebonhn^a  eUcwhere  on  the  face  or  scalp,  from  which  point 
the  atl'eetion  has  spread  to  the  angle  of  the  mouth.  When  it  has  reached 
this  situation  and  fissures  have  resulted,  they  may  remain  open  for  years, 
and,  when  so  chronic,  may  take  months  to  cure  ;  the  constant  move- 
ment and  moisture  of  the  lips  interfere  greatly  with  the  healing  process. 
The  cracks  often  itch  in  a  most  troublesome  way,  an<I  cause  much 
piiin  on  smiling,  eating,  yawning,  and  t<ilking ;  thus  the  comfort  and 
even  the  nutrition  fuul  health  of  the  jKiticnt  may  suffer  to  an  unexpected 
ejctent, 

The  trciitment  of  the  syphilitic  form  is  that  of  syphilis  generally, 
coupled  with  the  ItR'al  use  at  night  of  some  dilute  amnu»niaied  mercury 
ointment  (care  K^ing  taken  that  the  patient  do  not  suck  his  lips  too 
freely) :  rlunng  the  day  the  skin  must  be  kept  sniiplo  with  simple  boric 
acid  or  zinc  ointment.  Every  few  days  the  cracks  may  be  painted  with 
a  weak  caustic,  such  as  chromic  acid  solution  (1  to  100). 

The  loc;d  tre;itment  of  the  erzernatous  form  must  be  carried  out  on 
similar  lines  ;  but  it  is  much  more  dijiicidt,  and  hence  many  changes  of 
remedies  may  have  to  be  tried  tie  fore  success  is  attained.  It  is  imperative 
first  to  attend  to  any  eczema  or  selwirrhnM  of  the  scalp ;  neglect  of  ihis 
prec^uition  is  almost  certain  to  produce  failure  in  the  lip- treatment.  In 
the  more  chronic  and  therefore  dithcult  cases  it  is  especinlly  necessary  to 
obtain  as  much  i|uiet  for  the  jingle  of  the  mouth  as  fwssible  by  prohiliiting 
spe^iking,  smiling,  yawning,  and  so  forth  ;  and  even  l>y  making  the  |witicnt 
suck  his  food  through  a  glass  tube  for  a  few  days.  These  precautions 
will  also  sjive  the  lips  from  incessiuit  wetting,  which  is  almost  equally 
impK'tant,  Tho.se  who  have  suffered  long  from  this  affection  ura  so 
anxious  to  recover,  that  they  will  usually  submit  even  to  restiictions 
as  severe  as  these. 

The  lips  must  bo  constantly  lubrictited  T^y  day  with  "cold  cream  "  or 
other  emollient ;  this  is  often  advantageously  combined  Aviih  sulphur 
(gr.  X.  ad  3J.)  or  resorcin  (gr,  v.  a^l  5].),  or  vnih  lead  ointment  {liq.  plumbi 
sulmcet.  fH  XV.  ad  5j.  of  either  white  vft'^eline,  hud,  or  adeps  larue  hytlrosus). 
At  night  dilute  anunoniatcd  mercury  ointment  may  bo  applied,  or  the  lips 
may  be  brushed  with  a  solution  of  argent,  nitrat  gr.  x.-xv.  in  spir.  jeth, 
nitros.  3J,  In  obstinate  Crises,  strips  of  Unnas  zinc-ichthyobsalve  muslin 
(plaster  mull)  should  lie  kept  on  all  night,  a  weak  ointment  of  salicylic 


acid  in  ung.  jsinci  being  applied  during  the  day.  The  xisual  internal 
treatment  for  cezeraa  will  bo  ciirried  out  at  the  same  time.  It  is  well  to 
wani  such  paiieiits  to  ha  careful  in  future  never  to  let  any  patch  of 
eczema  or  seburihtea  on  the  faie  re^ich  the  mouth,  but  to  take  active 
precautions  to  cure  it  at  once. 


Diseases  of  the  Tonoue 

The  diseases  of  the  tonf^nc  generally  tome  under  the  notice  of  th^ 
surgeon  rather  than  of  the  physician,  but  the  eiirly  stages  of  all  the  affei 
tious  require  some  notice  here. 

Glossitis  (Inflammation  of  the  tongrue). — Acut«  glossitis  is  the 
term  applied  to  acute  iufiammiition  of  the  tongue,  whether  the  mucous 
membrane  only  be  aflected,  or  the  parenchyma  of  the  organ  also. 

Strictly  speaking,  every  c^sa  of  stomatitis,  where  the  mucous 
membrane  of  the  tongue  is  aflected,  is  a  ejuie  of  supTficial  glossitis  ;  but 
the  term  acute  glossitis  is  commonly  applied  to  the  iidkiiHuatiuu  of  the 
body  of  the  organ.     This  is  a  rare  afleetion. 

^Etkdthjtj, — Exposure  to  cold  is  often  the  immediat<3  cause,  especially 
in  alcoholic  people ;  or  some  injury,  such  as  the  luting  of  the  tongue  in  an 
epileptic  ht»  or  a  septic  M'ound  from  a  wasp-sting  or  a  dirty  fork  ;  or  it 
may  occur  as  a  result  of  mercuiial  poisoning  or  of  acute  specific  illnesses. 
Not  unusually  one  side  only  of  the  tongue  is  affected  (hemiglossitis)  (S),. 
and  it  is  possible  that  all  cases  of  acute  glossitis,  if  seen  sufficiently"! 
early^  wtiuld  be  fount!  to  begin  in  this  way*  The  affection  is  more  com* 
mon  in  men  than  in  women. 

FfUhohffff/, — The  luHammatory  changes  need  no  special  description 
and  usually  utulergo  speedy  resolution  j  occiisionally^  however,  they 
result  in  the  formation  of  an  abseess, 

Si^mptom^, — These  are  stu-h  as  might  he  expected.  Pain  is  a  prominent 
symptom,  and  in  severe  cases  there  is  considerable  difficulty  in  speaking, 
swallowing,  and  even  in  breathing.  The  swelling  sometimes  begins  near 
the  root,  but  more  oftetj  in  front  at  the  point  of  injury — if  the  cause  be 
traumatic,  The  swollen  tongue  may  be  so  much  iucn^jised  in  size  as  to 
project  Ijeyoud  the  teeth  and  depress  the  jaw.  The  surface  becomes  dry, 
brown,  and  even  black.  TIk;  breath  is  tiffensive,  and  the  patient  is  reMless 
and  feverish.  There  is  consideral>le  enlargement  of  the  sublingual  glands. 
When  the  affectiun  begins  as  hcmiglossitis  the  left  si<le  is  usuall}^  affected, 
and  an  eUistic  lump  may  often  bo  felt  ui  the  substance  of  the  tongue 
towanjs  the  liase.  liemiglossitis  is  usually  a  milder  affection  and  rarely 
needs  active  treatment.  This  condition  last^  for  three  or  four  day.^,  and 
ends  either  in  resolution  or  in  the  fonnatton  of  an  abscess  requiring  early 
surgical  interference.  Sometimes  local  sloughing  takes  place.  In  persons 
suffering  from  chronic  alcoholism  haemorrhage  sometimes  takes  place  into 
the  substance  of  the  tongue,  to  which  the  term  hfemorrhagie  glossitis  (29) 
has  been  applied.     This  produces  a  swelling  of  a  dark  blue  colour  in  one 
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or  both  halves  of  the  organ,  appirent  both  on  the  upper  and  lower  surfaces. 
There  is  usually  some  bleeding  into  the  mouth,  and  slight  constitutional 
disturbance.  It  seems  to  depend  oti  a  degenerated  condition  of  the 
blood' vessels  due  to  habits  of  iiitenipeinnce. 

llie  irmlmtnt  of  glossitis  is  so  essentially  surgical  that  here  little 
more  neeti  be  said  than  that  in  the  severe  caae^  early  incision  is  usually 
necessary.  In  the  milder  cases  a  saline  purge  should  be  given,  folluvved 
by  chlorate  or  citrate  of  potash  (gr.  x.-xx.)  every  fuur  htiurs.  An  anti- 
septic mouth-wash  will  be  necessary.  Painting  the  surface  of  the  tongtie 
with  10  per  cent  solution  of  cocaine  will  often  give  considerable  relief  in. 
the  early  stages. 

Chronic  grlossltis  may  also  be  either  superficial  or  deep.  Superficial 
glossitis,  if  lut-aliscd,  is  usually  due  to  persistent  initatiun  Ijy  a  broken 
tooth,  the  stem  of  a  tobacco  pipe,  and  the  like.  If  general  it  is  often 
called  **  glossy  tongue,"  and  is  usually  the  rcault  of  chronic  dyspepsia  or 
alcoholism, 

Pidlwhiffij, — This  condition  is  duo  to  a  subacute  inflammation  of  the 
mueous  membrane  resulting  in  a  sheddirrg  of  the  superficial  L-pidemiic 
layers.  Microscopically,  the  changes  consist  in  thinning  uf  the  epiderniis 
with  destruction  of  the  j>ipillip  and  other  appendages  i  in  thickening  and 
increased  va.-cularity  of  the  cori'im,  and  inliltration  of  its  superficial 
layers  with  nuclei  and  cells  (12,  13,  21,  30). 

Sumplofus. — The  appeanince  of  the  tongue  in  this  condition  is  most 
charactcrisit ic.  The  surface  appears  excessively  smooth  and  glossy.  At 
one  part  the  smooth  surface  is  red  and  rawdouking,  elsewhere  it  is  whitish  as 
if  it  hafl  been  touched  with  caustic.  In  sr»me  places  the  surface  may  bo 
ulcerated  and  exceedingly  tender  to  touch  or  other  iiritation.  In  severe 
cases  there  may  be  some  swelling  of  the  organ,  and  indentation  of  the 
edges  by  the  teeth.  These  changes  prcHluce  jmin  and  stitlnesa  in  the 
tcjngue,  aggravated  by  all  movements  in  speaking  and  eating. 

IHagnom  is  usually  not  dijhcult,  but  the  suspicion  of  syphilis  is  apt 
to  arise,  as  the  appearances  resulting  from  this  disease  sometimes  resemldo 
chronic  glossitis  rather  closely,  partieidarly  wdien  the  glossitis  is  in 
patehes.  Careful  inquiry  into  this  matter  and  into  the  habits  of  the 
patient  are  very  necessary. 

Prognmh, — The  liability  of  this  aflTection  to  result  in  epithelioma 
must  not  bo  forgotten,  as  it  emphasises  the  necessity  for  vigilance. 

Trralment  inust  be  directed  in  the  first  instince  to  the  regulation  of 
the  diet  and  habits.  Food  must  be  plain  and  wholesome.  Alcohol — 
especially  spirits — ^aud  smoking  sht^uld  be  given  lip.  Tlio  teeth  must  be 
attended  to  if  in  any  way  rough ;  if  artificial,  they  may  reijuire  reinljnst- 
mcnt.  Regular  and  scrupidous  cleaning  of  the  teeth  must  be  insisted 
upon. 

Dyspepsia  and  especially  constipation  nuist  be  removed.  P^inally, 
mouth -washes  cont.iining  tincture  of  myrrh,  weak  carbolic  tut  ion,  or 
chlorate  of  potash  shoidd  tie  used  \  and  ulcers  are  to  be  painted  witk  a  w^cak 
solution  of  sulphate  of  copper,  nitrate  of  silver,  or  chromic  acid  (gr,  x.  ad  5J*) 
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In  casoi?  where  syphilis  is  suspocteJ  ifc  tnaj  be  well  to  begin  with  the 
iidministration  of  iodide  of  potassium  or  mercury  ;  but  if  no  improvement 
take  place  they  should  not  be  long  continued,  aa  these  drugs  seem  to 
have  an  injurioua  effect  in  some  non-syphilitic  cases  {'1). 

Acute  cede  ma  (nrticariik)  of  the  tongue. — One  of  the  occasional 
phases  of  iirtic:iria,  resulting  from  alcohol,  shell-fish,  and  uther  poisons,  is 
a  rapiil  and  extensive  swelling  of  t!ie  tdrigne,  not  infrequently  associated 
with  ledenia  of  the  aryteno  cpiglottidean  folds.  This  particular  symptom 
usually  appears  only  in  those  patients  who  are  prone  to  urticarial  att;icks. 
The  buccal  urticaria  may,  hnwever,  precede  skin  urticaria,  and  hence 
mistakes  in  diagnosis  may  easily  occur.  It  often  "mignitcs"  from  the 
throiit  to  the  tiasal  mncous  mend>raiic  and  thence  to  the  eyelids,  and  may 
extend  downwards  to  the  tesuphagos,  bronchi,  and  even  to  the  stdmacli. 
Fortunately  the  swelling,  though  very  rapirl  and  consideralilc,  and  hence 
dangerous  from  its  liability  to  protluce  sufibcatinn,  i>Eirtakes  of  the  usual 
transitory  nature  of  urticarial  tedema,  and  lasts  from  a  few  hours  only 
to  twenty-four  at  the  longest.  The  swollen  tongtie  blocks  the  month 
and  protrudes  from  it,  and  gives  rise  to  the  s^ime  discomfort,  diffi- 
culty in  speiiking,  eating,  and  breathing,  as  is  present  in  cases  of  acute 
glossitis. 

Prompt  treatment  is  rn3ccssary  ;  a  powerful  purge,  such  as  a  drop  of 
croton  oil,  should  be  given  at  once,  and  an  astringent  cocaine  paint  (5  per 
cent)  should  bo  applied.  If  this  do  not  suffice,  the  prutrnding  tongue 
must  be  leeche*!,  or  it  may  be  seanixed  ;  and  if  there  appear  to  bo 
laryngeal  obstruction,  the  same  process  may  be  applied  to  the  fidsecords 
—if  they  can  be  reached.  But  the  possible  necessity  of  tracheotomy 
must  never  be  lost  sight  of,  as  the  condition  is  certainly  dangerous  to 
life. 

Leukoplakia. — (Leukoplasia  oris  ;  Leucoma  ;  Tcbtbyosis  of  tongue  ; 
Psoriasis  of  tongue  ;   Keratosis  ;   Tylosis  ;  Smoker's  patch.) 

This  chronic  affection  of  the  tongue  resembles  chronic  supcrficia! 
glossitis  in  many  ways,  and  in  microscopic  anatomy  indeed  some  of  the 
milder  cases  are  indistinguishable  from  that  affection  ;  but  the  more 
marked  cases  are  characterised  by  an  actual  thickening  instead  of  a  thin- 
ning (as  in  chronic  superficial  glossitis)  of  the  papillary  layer  of  the 
epidermis. 

AlHohipj, — Leukoplakia  is  usually  due  to  some  long-continued  local 
irritation,  such  as  the  constant  use  of  a  glass-blower's  pijie,  the  stem 
of  a  tobacco  pipe  or  the  stream  of  smoke  issuing  therefrom,  a  badly 
fitting  artificial  teeth-plate,  strong  spirits,  highly  seasoned  fowls,  and, 
lastly,  to  sy]»hiiis.  The  disease  is  much  more  common  in  men  than  in 
women » 

Sfjmpfom^. — The  appearance  presented  by  this  aflFectTon  h  somewhat 
variable.  The  tongtic  is  the  jmrt  most  usually  afl'ected,  but  the  mucous 
membrane  of  the  cheeks  opposite  the  line  of  junction  of  the  teeth,  or  the 
inside  of  the  lips,  may  also  be  attacked.  This  condition  may  be  general 
or  limited  to  the  papillary  area.     The  tongue  may  be  smoother  thaa 
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natural,  and  the  mucous  membrane  of  a  delicate  bhiiJ^h  white  appeiirance, 
but  quite  supple  and  soft ;  or  the  attested  areii  may  appear  as  if  d.Hubed 
with  a  fimud^o  of  dirty  white  piiitit  with  aharply-defined  edges.  This  is  of 
appreeiubie  thickness,  aiul  prujecte  above  the  surface  of  the  tongue.  In 
some  &iK)ts  this  coaling  may  appear  jis  if  rubbed  through^  the  surface  then 
being  retl,  ni\\\  antl  very  tender,  as  is  the  surrounding  raucous  raeniliranc. 

On  the  other  hand,  this  cliange  nmj*  be  mtich  more  restricted  and 
coutined  to  a  spot  on  the  front  of  the  dorsnm,  whei*o  the  stream 
of  sraoke  from  a  cigar  or  pipe  impinges.  This  local  affection  has 
therefore  been  called  **smolcer^s  piiteh,"  Tbe  pitch  is  J  to  i  inch  long 
and  J  to  J  inch  broad  :  at  first  it  is  smooth  and  red  or  livid,  or  pearly  or 
bluish  white  in  colour ;  after waids  it  becomes  cnvered  by  a  yellowish  white, 
thin  crnst,  which  gets  gradually  thicker  and  then  peels  off.  This  j»rocess 
repeats  itself  again  and  again.  If  the  patch  spreads  it  merges  into  the 
condition  of  general  leukoplakia. 

The  course  is  veiy  chronic  in  all  cases,  and  if  the  affection  be 
extensive  recovery  is  very  unusual.  This  is  partly  due  to  the  fact  that 
the  j>}Uients  are  seldom  seen  early,  as  they  feel  so  few  subjective  symptoms. 
The  chief  danger  is  the  liabibty  to  epithelioma  (24),  which  is  certainly 
con.siderable. 

PatholiHjjf. — There  is  at  first  a  local  hypera'mia  followed  by  infiltra- 
tion of  the  superficial  lay  el's  of  the  coriuoi  with  snudl  cells.  'I  he  papilla! 
are  flattened,  and  the  epithelium  becomes  thickened  and  opiique.  The 
patches  are  at  first  scarcely  mised  above  the  surface  of  the  snrruuruling 
mucous  membrane,  but  if  chronic  they  may  become  considerably  raised 
and  even  fissured  and  warty.  The  likeness  to  chronic  snperficial  glossitis 
is  obvious,  and  prolial>ly  leukoplakia  should  be  reganled  as  a  form  of  that 
affection. 

Diiigfiom. — The  apjiearance  is  sufficiently  characteristic,  but  scars 
left  by  chronic  syphilitic  affections  of  the  mouth  are  rather  difiicult  to 
clistingnish  from  true  leukoplakia.  Scars,  however,  are  more  stationary 
both  in  site  and  character,  and  there  will  be  mcire  evidence  of  antecedent 
ulceration.  Smoker's  |>atch  and  nineous  tnl>errle  sometimes  resemble  each 
other  rather  closely.  The  jwsition  and  the  more  rapid  formation  of 
mucous  tubercles  distinguish  them  from  leukoplakia. 

Trmijtwnt  consists  in  h'ssening  smoking,  and  in  bad  cases  stopping 
it ;  and  also  in  avoiding  irritating  ingestii,  such  as  alcohol  and  spices.  In 
local  **snJokers  patch"  the  pipe  should  always  be  held  on  the  opposite 
side  of  the  mouth,  and  any  source  of  irritation,  such  as  decayed  teeth  or 
ill-fitting  plates,  must  be  removed. 

The  general  health  must  be  attended  to  and  the  bowels  kept  regular. 
The  tongue  may  be  painted  once  to  four  or  five  times  daily,  according  to 
the  severity  of  the  case,  with  chromic  acid  (gr.  v.-x.  ad  ?,].  of  water)  or 
with  a  solution  of  alum  (gr.  ij.  ad  3J.) ;  or  an  alkaline  wash,  siuh  as  liorax 
or  bicarbonat-e  of  soda,  may  Ik.*  used.  Mel  iMiracis  is  sometimes  useful 
Of  course  if  there  be  any  evidence  of  syjjhilis  iodides  must  be  given 
(cf,  also  3,  6,  40), 
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Ulcerations  of  the  tongue. — Under  this  heading  may  be  included 
simple  and  tniuniatic  ulcers^  apluboiis  iileci*s,  mercurial  ulceration,  and 
the  ulcerations  ol  tubercle,  lupus,  syjihilis,  and  cancer ;  but  it  would 
be  beyond  the  scope  of  this  article  to  do  more  than  mention  the  last 
four  varieties,  which  are  dealt  i^'ith  more  fully  in  surgical  text- books. 

The  tongue  frowi  its  position  is  obviously  very  liable  to  injury 
and  ulceration ;  and  it  will  be  found  that  the  immediate  cause  of 
almost  every  form  of  ulceration  is  injiuy  of  some  kind  or  another. 
Among  the  usual  stmrces  of  injury  may  be  mentioned  carious  teeth,  lib 
fitting  artificial  teeth- plates,  biting  the  tongue,  and  hot  or  corrosive 
liquids. 

Siitiph  ulcers  include  various  superficial  ulcers,  mostly  due  to  ti-aumatic 
causes  such  as  those  mentioned  aljove ;  l)Ut  they  are  specially  pjone  to 
occur  in  persons  suilering  from  chronic  superficial  glossitis,  and  it  is  the 
occurrence  of  these  idcers  which  is  the  chief  annoyance  in  this  affection. 
They  are  characterised  by  their  smooth,  red,  glazed  surface  and  their 
chronic  course.  They  arc  irregular  in  shape  and  often  very  painful. 
Their  treatment  has  been  sufficiently  described  under  the  heading  of 
Chronic  Snpericial  Glossitis. 

Another  variety  uf  the  simple  ulcer  is  the  dyspeptic  or  catairJwI  nker^ 
which  usurdly  aflecis  the  tip  uf  the  tongue.  It  hius  no  definite  shape,  but 
is  always  red  and  imtable,  while  the  rest  of  the  tongue  is  coated  with 
white  fur.     Its  connection  with  dyspepsia  is  by  no  means  invariable. 

Small  circuhtr  vhrrs,  resulting  from  the  breaking  down  of  vesicles  and 
pustides,  are  also  found  at  the  tip  of  the  tongue;  they  are  characterised 
by  extreme  tendt-rness.  In  children,  usually,  but  also  in  alcoholic 
adults,  or  those  enfeebled  by  diaease,  similar  ulcers  are  sometimes  fotuid 
on  each  side  of  the  fraMium  lingute. 

Aphth*e,  affecting  the  tongue,  have  beeji  refened  to  under  the  head  of 
Aphthous  Stomatitis. 

Those  inunmttk  nkrrs  which  occur  in  a  healthy  tongue  from  definite 
injuries  usually  affect  the  tip  or  border,  are  of  varying  length  up  to  h  or 
I  inch,  and  are  covered  with  shreddy  slough.  The  edges  are  sharply  cut, 
and  the  suiTounding  tongue  tissue  is  o^dematous,  which  gives  to  the  ulcer 
an  eroded  aj)pcarance.  The  tongue  is  furred  and  the  breath  otTensive. 
The  diagnosis  from  syphilis,  tubercle,  and  carcinoma  is  often  difficult,  but 
it  is  less  so  when  the  affection  is  part  of  a  general  ulcenitive  stomatitis. 

Another  form  of  traumatic  ulcer  is  t!iat  fccurring  on  the  franuun  in 
cases  of  whooping-cough.  It  is  purely  mechanical  in  origin,  and  is  prri- 
duccd  by  the  contact  uf  the  untler  surface  of  the  tongue  with  the  lower 
incisors,  when  it  is  protruded  during  violent  cough.  These  ulcers,  there- 
fore, are  never  found  in  infants  before  dentition.  They  occur  in  about 
30  per  cent  of  the  cases. 

Ulceration  as  a  result  of  nmrurial  poisoning  has  lieen  already  referred 
to  imder  Diseases  of  the  Wouth.  It  may  occur  either  in  j  atients  taking 
nierctuy,  or  in  workmen  using  the  metal  for  their  trade.  There  is  some- 
times rather  extensive  superficial  ulceration,  not  only  of  the  tongue,  but 
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of  the  gums  and  cheeks  as  well  The  breath  is  extremely  fnetid^  and 
ealivutiori  is  marked.  Cessation  of  the  poisoning  is  soon  followed  by 
recovery. 

Ill  sprue  or  psilosis  (27,  44,  45,  48)  ulceration  of  the  tongixe  occurs. 
The  recogriitioix  of  the  specific  nature  of  this  ulceration  is  by  no  means 
easy,  as  the  cases  are  so  rarely  seen  in  England,  and  the  ulceration 
closely  resembles  other  forms  of  stomatitis.  As  the  aiTection  is  dealt 
with  at  length  in  this  volume  (art,  '* Sprue")  it  is  only  necessary  here 
to  describe  the  appearances  whi*:h  may  be  met  with  in  a  patient  who  has 
been  subject  to  previous  attacks,  and  has  been  invalided  to  Euroiie  on 
this  account. 

The  tongue  may  bo  furred  at  first,  but  this  is  soon  followed  by 
denudation  and  destruction  of  the  papillaej  and  a  smooth,  glossy  red 
surface,  occasionally  fissured,  is  left,  which  is  intensely  sensitive  to  hot 
and  pungent  licpiids.  The  lower  lip  and  cheeks  near  the  angle  of  the 
mouth  aae  often  raw,  tender,  and  covered  with  abrasions,  leaving  on 
recoiery  opiique  thirkening  of  the  mucous  memlirane  which  is  liable  to 
crack.     There  ia  considerable  tendency  to  recurrence. 

Tuberadmis  ukeraikm  of  the  tongue  is  rare,  perhaps  not  quite  so  rare 
as  is  sometimes  stated,  owing  to  the  difficulty  in  distinguishing  it  from 
the  more  common  conditions  of  syphilis  and  cancer.  Tuberculous  ulcera- 
tion here  is  usually  secondary  to  tubercle  elsewhere.  The  ulcer  is 
granular,  pale  in  colour,  and  flabby  in  appearance  ;  it  is  covered  with 
yellowish  giay  mucus,  and  the  edges  are  be vt  lied  or  sharp  cut:  the  out- 
line 18  often  oval,  and  the  borders  sinuous  ;  the  adjacent  parts  of  the 
tongue  are  slightly  swollen  and  pale  ;  this  pallor  is  very  characteristic* 
A  recent  tuberculotis  idcer  is  superficial,  but  an  old  one  is  deep.  The 
tongue  affected  with  this  disease  is  slowly  eroded.  Men  are  more  often 
attacked  than  w^omen. 

The  tuberculous  ulcer  must  be  distinguished  from  the  syphilitic  by  the 
shalloivness,  the  smaller  degree  of  new  growth,  and  the  gre4iter  enlarge- 
ment of  the  lymphatic  glimds  in  the  former;  from  cancer,  by  the  greater 
pallor  of  tuberculosis,  the  oedematous  but  not  indurated  condition  of  the 
surrounding  tissue,  and  the  presence  of  tubercles  in  the  margin^  forming 
small  yellow  spots.     Tuberculosis  tends  also  to  occur  in  younger  persona, 

Lujrus  of  the  tongue  is  very  rare,  aiul  is  usually  second jiry  to  lupus 
of  the  face.  It  has  the  uneven  nodular  appearance  pectdiar  to  the 
disease,  and  is  often  associated  with  lupus  of  the  pharynx  and  larynx. 

I  shall  refer  very  shortly  to  the  manifestations  of  syphilis  and  cancer 
of  the  tongue,  as  they  concern  the  physician  in  considering  the  diagnosis 
of  ulcers  and  nodules  which  may  come  under  his  notice. 

Primary  sj/philttic  ufrrrs  are  very  niVQ^  but  w4ien  they  do  occur  the  tip 
of  the  tongue  or  the  lips  are  the  usual  sites.  The  tdcer  is  small,  pro- 
minent, and  hard,  and  the  submaxillary  glands  are  usually  enlarged. 

Seomdart/  syphiUHc  ulcers  usually  residt  from  breaking  down  of  pre- 
existing mucous  patches,  situated  on  the  tip  or  edge  of  the  tongue,  and 
exposed  to  injury  by  the  teeth.      The  idceration  takes  the  form  of  a 


winding  crack  of  soma  leiigth,  the  rounded  l>order  of  which  is  inieed, 
white  tind  smooth^  whilst  the  surrounding  raucous  membrane,  for  some 
quarter  of  an  inch,  is  red.  There  is  seldom  any  active  inflammation,  even 
a!>out  the  deeper  ulcers.  In  secondary  syphilis  cnicks  and  fissures  also 
occur  along  the  bonlcrs  of  the  tongue  from  rubbing  of  the  teeth  ;  these 
are  often  very  painful  and  distressing.  The  diagnosis  liirgt'ly  depends 
on  the  absence  of  infiammation  ami  the  evidences  of  syphilis  else  where. 

Terimnj  i>ypkilUk  affect imis  are  not  dealt  with  in  this  pbce.  The  usual 
Riles  for  the  treatment  of  constitutional  syphilis  must  be  carried  out ; 
locally  applications  of  chromic  acid  solution  (gr.  x.  ad  5J,)  by  a  camers 
hair  bruj^h  three  or  four  times  a  day  will  be  fomid  to  give  great  relief. 
Improvement  rapidly  takes  place. 

The  earliest  stage  of  mucrr  is  very  often  hidden  in  previously  existing 
beuign  growth  ;  but  if  it  begins  anew  it  take^  the  form  of  a  blister  or  of 
a  pimple,  which  breaks  and  produces  an  excoriation  soon  passing  into  a 
definite  ulcer,  which  is  often  slightly  raised.  This  does  not  heal  but 
aiowly  enlarges  with  marked  induration  of  the  base  and  seciindary  enlarge- 
ment of  the  submaxillary  glands.  Its  diagnosis  and  treatment  rather 
concern  the  surgeon. 

Wandarln^  rash. — ^(Geographical  tongue  ;  Ringw^orm  of  the  tongue  ; 
Lichenoid  ;  Circidar  exfoliation  ;  Pityriasis  of  the  tongue ;  Eczema  of  the 
Ujngue  ;  Desi[U amative  syphilide  of  the  tongue  ;  Marginate  exfoliative 
glossitis  ;  Ci  renins  or  Annul  us  migrans.) 

The  very  multiplicity  of  the  names  given  to  this  afTection  show  how 
much  difficulty  has  Ijeen  felt  in  determining  its  nature.  It  was  first 
described  by  Bridou  and  Gubler  about  1872,  but  little  attention  was 
paid  to  it  until  the  last  few  years,  during  which  time  several  investiga- 
tions have  been  made  into  its  causation  and  pathology  (4,  7,  20,  23). 
Even  now  the  causation  remains  unknown. 

Sf/tnpimns. — The  affection  is  a  somewhat  rare  one,  chiefly  a  (fee  ting 
children  ;  especially  those  that  are  weakly  and  subject  to  digestive  disturb- 
ances. The  course  of  the  disease  is  usually  as  follows : — A  small  pateh 
about  the  size  of  a  pea^-smooth,  red,  and  on  the  same  level  as  the  tongue 
surface  or  slightly  raised — appears  on  the  dorsum  towards  the  tip.  This 
quickly  spreads  peripherally  and  forms  a  circle  or  oval,  lea\ing  the  centre 
smooth  and  slightly  red,  whereas  the  border  is  yellow  and  of  a  definite 
outline.  Several  patches  usually  occur  at  the  s^ime  time,  and  often  have  a 
somewhat  symmetrical  arrangement.  In  the  course  of  four  or  five  days  the 
circle  or  circles  may  have  reached  the  edge  of  the  tongue  and  crept  over 
the  edge  on  the  under  surface.  Then  only  the  segment  of  a  circle  is 
apparent  on  the  dorsum.  When  there  are  several  circles,  as  they  increase 
in  diameter  they  intersect,  but  in  this  case  the  segment  of  the  less  de- 
finitely marked  circle  disiippears  as  it  meets  its  neighbour.  The  outline 
is  not  always  strictly  circular,  but  may  be  wavy  or  indented.  There  may 
be  secondary  circles  within  the  primary.  The  circles  contract  and  dis- 
appear even  more  tjuickly  than  they  appeared,  but  they  are  extremely 
apt  to  recur. 
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Paihologjj. — This  airection,  from  its  supei^icial  likeness  to  linen  ton- 
sumna,  has  been  supposed  to  have  a  pirasitic  origin,  but  there  is  no 
e\^dence  of  the  presence  of  any  specific  jxinisite  other  than  those  ugnallj 
found  on  the  surface  of  the  healthy  tongue. 

Dr.  Dickinson  (14)  describes  tliL?  anatomicjj  changes  as  follows: — The 
outer  ring  presents  long  [wipilhe,  which  are  tij>pcd  with  homy  epitheiiura, 
and  often  sunnounted  with  the  vegeUition  common  to  the  coating  of  the 
tongue.  The  central  hare  part  dii^plays  papillte  which  have  become 
denuded,  generally  down  to  the  Malpighian  layer,  with  complete  loss  of 
superficial  epithelium.  The  deepest  part  of  the  Malpighian  layer  remains, 
but  its  cells  are  elongated.  Below  this  there  is  much  vascular  injection 
of  the  corium  and  abundance  of  extruded  leucocytes.  These  are  most 
numerous  in  the  central  bare  jiart  of  the  patch,  but  they  occur  also  to  a 
less  degree  imder  the  surrounding  ring.  'I  he  Malpighian  layer  showa 
general  overgrowth,  especially  of  the  papillae.  Thus  the  change  appears 
to  belong  essentially  to  the  corium,  not  to  the  exposed  surface ;  and  to 
originate  in  the  blood-vessels  rather  than  in  tho  c|*it helium,  the  changes 
in  which  are  secondary  Xa)  those  beneath.  The  visilde  part  of  the  disease 
appeiira  to  be  one  or  more  rapidly  expanrling  foci  of  inflammation,  or  at 
least  of  injection  and  extrusion,  which  begin  in  tho  subepithelial  part  of 
the  skin  and  carry  supeiificial  changes  in  their  wake.  The  appearances 
when  looked  at  minutely  are  more  suggestive  of  some  passing  disturbance 
belonging  to  tho  blood- vessels  than  to  a  parasite,  of  which  the  nidus  would 
presumably  be  in  the  epithelium.  The  bilateral  symmetry,  which  is 
occasionally  exact.,  is  suggestive  of  a  constitutional  origin  rather  than  a 
loeiil  one.  Parrot's  account  of  the  microscopical  anatomy  is  nearly  the 
same;  though  he  seems  inclined  to  ascribe  a  8VT>hilitic  origin  to  the 
diftease,  apparently  on  inanflicient  giounds.  The  present  view  is  that  the 
disease  is  either  of  central  nen-ous  origin,  or  is  due  to  Bome  constitutional 
cause  akin  to  that  producing  the  dyspepsia  and  other  associated  con- 
ditions 

There  may  be  said  to  be  a  complete  absence  of  sfpnpfonis  duo  to  the 
aflTection  itself,  although  salivation  and  itching  have  been  recorded.  The 
course  of  the  disease  is  chronic,  and  there  is  a  great  tendency  to  recur- 
rence ;  but  this  seema  to  wear  itself  out,  as  the  disease  is  bo  much  more 
common  in  children  than  adults,  and  yet  has  no  effect  in  shortening  life. 

The  appearance  of  the  disease  is  so  characteristic,  and  the  restriction 
to  children  so  usual,  that  there  is  rarely  any  difficulty  in  dmipmftUs. 
Mucous  tubercles  and  Icucoma  are  the  only  two  diseases  which  might  be 
confused  with  it. 

The  constitutional  (rmtmeni  must  be  tonic  and  strengthening,  and  any 
dyspepsia  or  constiptition  present  must  be  attended  to.  Locally,  all  that 
is  necessary  is  the  application  of  some  mild  astringent  lotion  containing 
alum,  or  tannic  acid ;  or  some  emollient  application,  such  as  borax  and 
honey,  or  chlorate  of  potash,  which  is  best  taken  in  the  form  of  lozenges. 

Black  tong"ue  (Xigrities ;  Parasitic  glossitis ;  Lichenoid ;  Glosso- 
phytia)   is   a   rare    affection,   but   perhaps   it    occurs   more   often   than 


18  supposed ;  it  produces  no  discomfort,  and  may  easily  p^a  unnoticed  by 
the  patient. 

Spmjitftjus. — ^It  consists  of  a  discoloration,  black  at  the  centre  and 
shading  off  to  brown  at  the  edges,  which  is  sitnated  in  the  middle  of  the 
dorsum,  in  front  of  the  circum vallate  papillie.  It  begins  as  a  small 
patch  and  then  spreads  over  the  greater  part  of  the  dorsum.  This  pro- 
cess may  take  some  three  or  four  weeks,  or  it  may  lust  much  longer. 
After  a  time  the  coloration  gradually  diBappcara  from  the  periphery 
towards  the  centre,  and  there  is  often  some  subsequent  desquamation. 

FntholMjtf. — On  the  naiure  of  the  affection  there  h:is  been  a  good  deal 
of  dispute  (22,  36,  39,  4*J,  43,  46),  Mr  Biitlin  (h)  regards  its  origin  aa 
parasitic,  whereas  Mr.  Hutchinson  (25)  believes  the  condition  to  be  almost 
always  due  to  intentional  deceptive  staining.  \^Yy  p<>ssibly  there  may  be 
instances  of  the  latter  kind  among  hysterical  subjects,  but  some  of  the  cases 
reported  are  unquestionably  of  a  parasitic  nature.  In  these  the  filiform 
pi  pill  ee  are  elongated,  and  there  is  an  accumulation  upon  them  of  micro- 
coccus spores  of  the  kind  usually  present  on  the  tongue.  These  add  to 
the  size  and  length  of  the  papillae,  whilst  the  hair-like  projections  consist 
of  epithelial  cells  piled  upon  each  other,  with  colonies  of  micrococci 
between  them,  Mr,  Butlin  suggests  that  they  may  produce  a  pigment 
which  gives  them  their  black  colour,  such  pigment  formation  being  a 
well  known  property  of  certain  microorganisms. 

The  patients  are  usually  out  of  health,  often  old  and  feeble  ;  tonic 
ivfaiment^  therefore,  is  necessary.  Locally,  applications  of  10  per  cent 
solution  of  salicylic  acid  or  perch loride  of  mercmy  may  be  painted  on  the 
tongue,  or  jjcroxide  of  hydrogen  may  be  tried.  But  the  affection  is  apt 
to  prove  very  obstinate. 

The  appearance  of  the  tongru©  In  health, — It  is  necessary  to  dis- 
cuss shortly  the  varying  appearances  of  the  tongue  aa  looked  at  from 
a  physician's  standpoint,  and  as  used  by  him  as  indications  of  the 
constitutional  state  of  the  patient  For  this  purpose  a  brief  account 
of  the  appearance  of  the  tongue  in  hciilth  must  first  be  given.  This 
is  very  variable  in  different  persons,  and  in  the  same  person  at 
different  times — so  much  so  that  no  definite  standard  can  be  established. 
The  tongue  should  bo  firm,  and  neither  too  broad  and  flabby,  nor  too 
sharp  and  pointed.  The  movements  should  be  thoroughly  under  control* 
and  the  tongue  should  be  protruded  sharj)ly,  without  tremor,  and  in  the 
mid  !le  line  (the  accurate  median  position  being,  how*ever,  dependent  to 
some  extent  on  the  state  of  the  teeth).  The  tongue  and  mouth  should  be 
moist.  Its  colour  should  be  pink,  and  the  shape  of  the  papillae  visilile,  the 
filiform  papill.TB  bein-^  each  surmounted  hy  a  delicate  tipping  of  fur,  of  a 
gray  or  yellowish  colour  ;  or  this  coating  may  be  more  general  This  fur 
is  a  perfectly  normal  condition,  and  is  always  present  in  adults  after  the 
mouth  has  been  at  rest  for  a  time,  as,  for  instance,  on  waking  in  the 
morning.  In  infants,  however,  it  is  nearly  absent,  no  doubt  because  the 
filiform  papillie  are  not  yet  developed.  On  the  nature  of  this  "fur"  or 
"coating"  there  has  been  a  good  deal  of  discussion;  and  even  ncnr 
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two  eminent  authorities,  Dr.  Dickinson  and  Mr.  Butlin  (9),  are  not 
quite  agreed  as  to  the  sbare  of  the  various  elements  in  its  production. 
The  microscope  shows  that  on  the  surface  of  the  ton^ie  there  is  always 
a  variable  amount  of  epithelial  di'Viris  and  foml  reniains  :  hut  besides  this 
there  is  also  some  parasitic  growth — of  niicrocoeci  chiefly,  but  also  of 
bacillus  subtilis — which  is  specially  attached  to  the  sunmiita  of  the  hliform 
papilhe.  Dickinsun  maintains  that  the  epithelial  clement  preiloniinatcs ; 
whereas  Butlin  corisidera  the  microorganisms  to  be  the  most  important 
constituent,  and  that  they  increase  in  number  as  the  fur  thickens,  whereas 
the  epithelial  element  decreases.  Certainly  the  conditions  under  which 
fur  increases- — tcmi^ie-rest,  warmth  and  moisture  —  coincide  with  the 
conditions  generally  favouring  bacterial  growth.  In  certain  cases  the 
furring  may  be  confined  to  one  side  of  the  tongue ;  this  is  usually  due 
to  defective  movement  on  that  side,  as  in  hemiplegia ;  or  to  a  jagged 
tooth  irritating  one  side  of  the  tongue.  Possibly  in  some  cases  iho 
phenomenon  may  depend  on  unilateral  nerve  influence. 

Dr.  Dickinson  (15)^  in  his  Limdeian  Lectures  tlelivered  in  1888,  has 
so  fully  analysed  the  varieties  of  fur  that  I  thiidc  a  shiut  summary  of  his 
remarks  will  be  useftd.  He  divides  the  apfieiiranccs  as  follows  ; — SHppkd 
or  dotted  tojupie ;  an  exaggeration  of  the  normal  condition,  gi  nerally  clue 
to  mere  want  of  use  (such  as  is  caused  by  taking  li<fuid  diet,  the  influence 
of  which  on  furring  is  very  great),  not  to  pyrexia ;  present  in  local  or 
organic  disease.  Stippted  ami  cr^^i/fv/ ;  here  Iwth  the  Aliform  pttplla^  and 
the  inten^als  between  them  are  covered  with  fur.  This  occins  with 
increased  pyrexia  and  commencing  clepression.  Vmkd  and  plastered 
i/m{fu€.^ :  in  the  first  there  is  a  continuous  layer,  in  the  secontl  a  super- 
abundant coat  of  fur,  which  is  of  a  ditty  white,  gray,  or  j^ellowish  colour : 
this  may  thin  off  at  the  edges,  or  break  away  abruptly.  In  the  plastered 
tongue  the  fur,  at  first  white,  gradually  hecomes  dirty  and  brown,  and  if  this 
state  continue  it  becomis  dry.  The  ssdiva  ia  deficient.  As  the  fur  incrcjises 
the  papill®  become  elongated,  pjirtly  from  overgrowth  and  partly  from 
want  of  tise.  In  the  .^tmtvhnrif  tongue  the  same  condition  exists,  but  the 
fungiform  papilhe  are  csf)ecially  hypera^raic  and,  l»eing  free  from  fur, 
stand  out  prominently.  The  two  latter  tongues  occiu-  in  acute  and  febrile 
diseases,  such  as  acute  rheumatism,  pneumonia,  and  acute  infections ;  and 
the  last  form  is  seen  especially  in  scarh't  fever.  The  furred  or  shmjfjij  tftmjue  ; 
hero  the  filiform  piyiilla'  project  markedly,  and  on  their  tips,  especially  in 
the  front  of  the  tongtu^  there  are  brov;n  spots  ;  while  the  central  and  back 
parts  are  covered  with  irregidar  pointed  masses  or  brown  crusts,  which  give 
the  whole  tongue  a  shaggy,  rough  appearance.  The  tongue  is  generally 
dry  and  the  sidiva  dt-ficicnt,  which  results  in  a  hardening  of  the  fur  and 
con3e<|uenL  pri^tt^^ction  of  the  p:^ pillar  This  is  a  later  stage  of  the 
preceding  coTiditions ;  it  signifies  prostration  is  increasing  to  an  ex- 
tent t!iat  makes  the  prognosis  grave.  If  no  improvement  takes  place 
it  pa,sses  into  the  hienisftd^  drf/  and  Imnvn  (mifjue,  where  the  inter\al3 
between  the  ])apillfG  are  filled  up,  and  the  tongue  appears  covered  with 
brown,  dry  incrustation  which  is  broken  and  fissured  irrcgularlv.     At  the 


same  time  similar  incrustation  takes  place  on  tho  teethe  producing 
"sordes."  Thi!  depoFiit  on  the  torigiio  fill^  the  intervjda  betwetn  the 
elongated  papilhe,  and  also  clovers  them  with  a  uniform  layer,  which  may 
be  as  much  a.i  a  iinartcr  of  an  inoh  thick :  it  consists  of  epithelium  and 
much  pirasitic  growth,  which  is  mjuh^  up  partly  of  micrococci  and  pirtly 
of  oidium  albicatiHi,  mixed  with  iTidcfiiuto  dcl*ns.  The  brown  colour  is 
cbietly  due  to  dryuess,  from  deficiency  of  saliva  and  oral  respiration ;  but 
13  partly  the  result  of  sUuning  by  swallowed  liquitU.  This  aj*pe.irance  is 
coincident  with  more  severe  depression,  such  as  is  present  in  the  hitcr 
period  of  enteric  fever  and  the  comatose  state  j  and  it  is  even  of  more 
serious  import  than  the  shaggy  t'Oiigiie. 

Tho  incrustcd  tongue  may  heconio  red^  smooth  and  ffiy^  or  c\'en  actmdly 
hare.  The  dry  crust,  being  imperfectly  attache*!  to  the  Cfyit helium  under- 
neath,  wears  oli'  and  Jiruuks  away,  leaving  a  red,  dry  surface  l>eneath, 
covered  with  a  thjFi  translucent  memlirane  which  gradually  spreiuls  over 
the  w'hole  tongue.  I'bis  soon  becomes  fissured  by  fine  lines.  At  the 
s.'ime  time  the  underlying  corium  is  inflamed,  and  in  places  remains 
actually  exposed.  This  may  occur  over  a  considerable  extent  of  surface, 
and  is  then  apt  to  he  the  seat  of  the  growth  of  such  fniigi  as  tlie  oidium. 
iSiilh^a  is  here  usually  absent.  Such  a  tongue  occurs  in  patients  who  are 
extremely  prostrate,  especially  where  there  is  much  supptiratiom  The 
prognosis  is  extremely  unfavourable. 

The  appeiiranco  of  the  tongue  and  its  varieties  of  ftu*  must  nithcr  l*e 
rogardeil  as  an  index  of  the  general  bodily  state  than  as  a  proof  of  the 
existence  of  any  particular  diseasi\  For  although  there  art?  not  a  few 
diseases  each  of  which  is  associated  mth  a  peculiar  aspect  of  the  tongue, 
yet  the  iicculiarity  is  not  invariable,  and  identical  appearances  may  l)e 
found  in  two  or  more  different  aflections.  Hence  we  are  not  ]ustihe<l  in 
drawing  more  than  somewhat  general  conclusions  from  the  coatings  of 
tho  tongue.  As  an  illustration  of  this  may  be  mentioned  the  '*  straw- 
berry  "  tx>!iguc,  which  is  often  kmkef!  upon  as  distinctive  of  scarlatina ;  yet 
it  actually  occurs,  in  quite  as  definite  a  fonn,  in  many  cases, of  pneumonia. 

80  again  there  is  no  definite  connection  l>etween  changes  of  the  tongue 
and  disorders  of  the  st(miach  and  bfiwela.  The  most  severe  stomach 
affections  and  the  most  prolongeil  constipation  may  be  aj^sociated  with  a 
perfectly  clean  t^.>ngnc.  Diarrhcea,  on  the  other  hand,  rapidly  produces 
marked  furrin|^.  This  is  probably  dependent  on  the  dehydrating  effect 
of  purging,  and  acts  in  the  same  way  as  does  the  deficiency  of  siiliva  in 
the  febrile  state.  In  fact  tkis  dryness  of  the  mouth  ami  the  increased 
body-heat  are  the  most  important  factors  in  the  tongin*-co!iting  of  fe^  erg ; 
promoting  as  they  do,  particular  ly  when  hel(>cd  hy  the  quiet  of  the 
mouth,  the  growth  of  the  various  micro-organisms  which  fonn  the  bulk  of 
the  fur.  The  influence  of  the  nervotis  system  on  the  serretion  of  Sidiva, 
the  mouth- brc4ithing  of  coma  and  of  nasjd  obstruction,  must  not  be 
forgritten. 

Nervous  affections  of  the  tongue.- — The^e  conditions  usually  oc«ur 
as  mere  symptoms  of  general  maladies,  and  ^v^l^  ^^  described  under  those 
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reapective  heads;  but  they  may  be  siunmansed  here  for  the  lake  of 
convenience. 

The  nerve  mechanism  of  the  tongtie  may  be  aflTccted  in  the  motor, 
sensory,  or  gustatory  branches. 

Mohn  —  Involuntary  spasms  of  the  genio-hyoglosstus  occasionally 
occur  which  result  in  uncontrollable  protrusion  of  the  tongue.  This 
comes  on  suddenly^  started  usually  by  the  act  of  eating  or  drinking^  and 
is  re}>eat*i(l  at  fairly  regular  intervals  of  some  rainntes.  The  condition 
is  rare,  but  is  apt  to  persist  for  some  considerable  time,  and  caiises 
miich  distress.  After  some  weeks  it  passes  off",  either  without  treatment 
or  under  the  influence  of  tonics,  galvanism  and  change  of  air. 

General  convulsive  movenu^nta  of  the  tongue  and  month  are  sometimes 
brought  on  by  attempts  to  speak— an  exaggerated  form,  in  fact,  of  stammer- 
ing. These  occur  most  often,  but  l»y  no  means  always,  in  hysterical 
patients.  The  prognosis  is  good,  but  finn  treat  men  t  is  necessary,  and 
prolonged  silence  (some  weeks  or  months)  has  sometimes  to  he  enforced, 
and  gra<iuated  and  methodical  speaking  exercises  always.  The  general 
health  must  also  be  attended  to. 

The  irregidar  jeT-ky  movements  of  the  tongue  in  severe  eases  of 
chorea,  and  the  spasrn  of  the  tong^ie  and  jaw  in  tetanus,  need  only  be 
mentioned. 

Paralysis  of  the  tongue — unilateral  or  bilateral — ^not  infieijuently 
occurs  as  a  result  of  serious  organic  nervous  dis^eascj  the  seiit  of  the  lesion 
being  usually  cenrral,  as  in  cerebral  haemorrhage,  tumours,  embolism, 
progressive  muscular  atrophy,  and  l^uUiar  paralysis.  The  extent  arrd 
nature  of  the  jKiralysis  entirely  depend  on  the  nervous  lesion.  Uni- 
lateral paralysis  occasionally  results  from  hystena,  and  may  then  be 
associated  with  hemianieathesift. 

Total  oi'ganic  paralysis  of  the  tongue  is  a  most  distressing  affection, 
on  aecoiuit  of  the  extreme  difficulty  in  masticating  and  swallowing  food  ; 
usually  it  is  rapidly  fatal 

The  tremors  of  certain  forms  of  poisoning — such  as  alcoholic  and 
mercuric — and  those  of  paralysis  agitaiis.  spastic  paralysis,  find  general 
paralysis  of  the  insjine,  require  mention  only.  As  a  result  of  some  central 
nerv^ous  atTection,  and  more  rarely  of  disease  of  the  peripheral  trfiphic 
nerves,  atrophy  of  the  tongue  may  take  place,  either  e(|ual  in  degi-ee  on 
the  two  skies,  or  unilateral  I 

iS/vt^o/i'ti?*.— Hyperjestliesia  of  the  tongue  may  occur  under  the  same  i 

conditions  as  of  afiy  of  her  pirt  of  the  Ixjdy  ;  and  occasionally  neuralgic  ( 

pain  is  confined  to  the  tongue.     In  these  cases  usually  one-half  of  the  « 

tongue  only  is  alfectecl.  The  cause  is  generally  obscme,  but  may  be 
extrinsic  irritation  from  carious  teeth  or  necrosed  bone.  The  pain  is  so 
severe,  and  treat metit  so  luisatisfactory,  that  surgical  measures,  such  as 
stretching  or  excision  of  a  portion  of  the  nerve,  have  been  found  necessary.  ' 

In  the  slighter  cases  local  applications,  such  as  cocaine  or  counter- irrita- 
tion, have  sufficed. 

Local  morphia  injectiona  have  also  been  tried  with  success,  but  are 
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open  to  the  Btanding  objection  of  die  danger  of  inducing  morpliia-habit. 
G;dvaniBm  applit?d  systematically  is  aoraetimes  iiacful. 

Ana>sthesia  is  rare  j  when  it  does  occur  it  is  unikteral,  and  is  usually  a 
symptom  of  hysteria. 

Panesth*^sias — usually  buniiug  sens^itions^ — are  present  sometimes  in 
women  at  the  lime  of  the  climuLteric,  and  epileptic  aui'as  also  may  take 
this  form. 

The  special  sensation  of  taste  may  be  lost  through  failure  in  conduct- 
ivity of  cither  glosso- pharyngeal^  gustatory,  trigeminal,  or  chorda  tympaiii 
nerves.  lu  degree  varies  according  to  the  ner%'e  affected,  but  the  fore 
part  of  the  to!igue  usmilly  sutlers  most.  The  chorda  tympaui  is  the  nerve 
most  commonly  aiTected. 

The  loss  of  taste  may  also  be  secondary  to  loss  of  smell  from  various 
nasa^  atlections  ;  but  in  this  case  the  quahticvS  of  bitterness,  saltness,  and 
sweetness  can  usually  be  detected ;  the  flavour  or  bouquet  which  is 
dependent  on  concurrent  smelling  is  however  lost.  Loss  of  txistc  often 
occurs  as  an  aft^r-symptora  of  itiHuenKa. 

Gustatory  pariestheaia  occurs  eonietimes  in  facial  paralysis,  and  is  a 
common  symptom  in  insane  patients^  particularly  of  the  melancholic  tj^. 

But  a  very  short  reference  is  necessary  to  the  following  afTections  of 
the  tongue,  w^hich  are  more  especially  surgical : — 

Hypertrophy  of  the  tongue,  or  roacrogloasia,  is  usually  a  congenital 
affection  due  to  an  overgrowth  of  the  connective  tissue  anil  a  dilatation 
of  the  lymph  sjiacea  ;  it  is,  in  fact,  a  local  elephantiasis,  and  not  a  true 
hypertrophy  at  all      It  occurs  not  irdrOf|uently  in  cretins. 

Adhesions  of  the  under  surface  of  the  trmguo  and  shortness  of  the 
frrenum  {hmgu^iie)  are  congenital  defects.  The  latter  is  vulgarly  believed 
to  be  a  en  mm  on  aflection,  but  is  really  a  rare  one.  ITie  cause  of  the 
inability  to  suck,  which  makes  the  nurse  consider  the  child  tongue-tied, 
is  usual  I}'  to  be  sought  in  nasal  obstmction,  due  perhaps  to  adenoids,  or 
to  congenital  syi>hili8. 

Various  forms  of  cysts  occur :  mucmL^^  on  tlie  dorsum  of  the  tongue, 
from  occlusion  of  some  mucous  gland  and  accumulation  of  the  secretion  : 
htfihitid^  Hire,  but,  ivheu  present,  near  the  mesial  line  in  the  muscular 
substance ;  the  tumour  is  tense  and  the  fluid  ha.'^  the  usual  characters, 

Chnmk  ahsre,^^  is  also  I'are ;  its  develt)|)ment  is  slow,  the  tnmour  is 
smootli^  rounded,  not  translucent  or  painful,  and  can  best  be  diagnosed 
b^^  incision. 

Rannla  is  a  smooth  swelling,  usually  unilateral,  on  the  under  surface 
of  the  tongue  near  the  fnenum,  having  a  dt'cp  bluish  iint^  translncent  and 
fluctuating.  Its  course  is  chronic,  and  it  is  due  either  to  dilatiition  of 
Wharton's  duct  or  to  exjKinsinn  of  the  acini  of  a  mucous  gland. 

Iknaoki  cph  are  much  rarer,  though  they  occur  in  very  similar 
position  to  ranula.  "When  largi^,  however^  they  project  into  the  neck 
more  than  ranula  does.  Their  contents  have  the  characters  usual  in  such 
tumours. 
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Actinomycosis  nooa.sionally  affects  tho  tongiie. 

The  iumxrvt  tumours  found  in  the  toTigue  are  the  following,  most  of 
them  somewhat  rare :  Lipoma,  ^broma,  chondroma,  osteoma,  papilloma, 
atlenonia  (very  rare),  angioma ;  and  the  7ntjl{ffti<int^  sarcoma  (very  rare), 
and  carcinoma  (already  referred  to,  and  of  course  far  more  common). 
Syphilis  in  its  later  stages  also  gives  rise  to  tuniour-formations. 

The  differentia!  diagnosis  and  treatment  of  these  various  affections 
will  bo  found  in  tho  surgical  text-books  (2^  3,  5). 


Affections  of  the  Salivary  Glands 

Hypersecretion  of  saliva,  or  ptyalism,  is  now  a  less  common  condition 
than  it  was  former!}-,  when  mercurial  treatment  was  not  considere<l  com- 
plete until  salivation  had  been  produced  ;  for  mercurial  poisoning  is 
certainly  the  most  cotnmon  cause  of  ptyalism. 

The  amount  of  saliva  normally  secreted  in  twenty -four  hours  may  be 
put  at  one  to  two  quarts,  whereaB  hypersecretion  may  amount  to  even  as 
much  as  five  quarts  :  but  the  character  of  the  saliva  under  these  circum- 
stances is  much  altered;  the  solid  constitnenta  do  not  increase  pro- 
portionately, and  after  tho  excessive  secretion  has  continued  for  some 
time,  tbe  specific  gr-avity  may  fall  from  1006  {its  normal  degree)  to  1001 
or  1002.  Hypersecretion  is  a  most  distressing  condition,  as»  if  at  all 
severe,  the  patient  is  unable  to  swallow  all  the  sabva,  and  is  obliged  to  be 
constantly  spitting  it  out ;  during  sleep  it  dribbles  from  bis  mouth  on  to 
the  pillow. 

With  regard  to  mercurial  salivation  individuals  show  a  marked 
idiosyncrasy ;  some  persons  tolerate  large  doses  for  a  long  pcri^xl, 
whereas  in  one  case  under  my  own  notice  a  single  dose  of  3  grs.  of  blue 
pill  set  up  salivation  lasting  two  days.  Infants  seem  to  tolerato  pro- 
portionatrely  larger  doses  than  atlults  ;  this  may  bo  doe  to  the  slight 
degree  of  development  of  their  salivary  glands.  Other  drugs  producing 
salivation  are  iodide  of  potassium,  arsenic,  copper,  and  pilocar{»ine  j  the 
last  named  possesses  the  power,  when  given  hypodermically,  of  producing 
immediate  and  most  uncomfortal>le  salivation.  Various  extrinsic  irrita- 
tions  from  such  organs  as  the  liver,  spleen,  and  genital  organs  are  stated 
to  produce  it  occasionally,  and  it  sometimes  occurs  as  a  s^^iptom  of  the 
early  stages  of  pregnancy,  anfl  may  even  persist  until  delivery  (35). 

Dentition  in  infants  and  ulcerative  stomatitis  often  result  in  sfdivation. 
It  is  a  frequent  and  distressing  symptom  in  emall-pox  (19),  and  the  hyper- 
secretion of  viscid  sjdiva  in  hydrophobia  is  moH«it  distnicting  to  the  patient. 

In  bulbar  paralysis,  and  the  stuporous  form  of  melancholia  occurring 
in  young  adults,  dribbling  of  saliva  is  a  very  characteristic  symptom ; 
but  It  i^  questionable  in  these  casea  how  far  it  is  due  to  rea,l  over-secretion 
and  how  far  to  mere  overflow. 

Diminished  secretion  (aptyalism,  xerostomia).  —  Certain  persona 
suffer  from  a  couatant  insutticieucy  of  saliva,  though  there  be  no  obvious 
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disease  of  the  salivary  glands,  or  any  ascertainable  cause ^  unless  it  begrin 
as  a  consequence  of  fright  or  shock,  or  in  the  course  of  hysteria.  The  sannj 
symptom  occurs  in  diabetes  antl  in  the  more  severe  febrile  states*  Accord- 
ing  to  Dr.  Dickinson  (IG),  the  more  pronounced  degrees  of  tonguecoating 
with  dryness  are  chiefly  due  to  the  absence  of  saliva,  and  not  to  the  drying 
influence  of  oral  respiratiuu.  In  |>roof  of  this  statement  Dickinson  fre- 
quently catheiierised  the  piirotid  duct  to  ascertain  the  amount  of  saliva 
secreted,  and  where  the  tongue  was  dry,  he  invariably  found  a  great 
diminution  in  the  qiianlity.  He  quotes  some  interesting  cases  be^iring  on 
this  point  The  in  flue  nee  of  the  nervous  system  is  well  shown  by  the  dry 
mouth  of  persons  who  arc  in  a  state  of  nervous  tension  under  circum- 
stances of  danger  or  anxiety.  The  "  ordeal  by  rico  "  of  Eastern  nations 
is  an  instance  in  point. 

The  condition  may  continue — when  it  occurs  inde|>endently^for 
some  months  or  even  years*  and  treatment  is  extremely  difficult.  Pilo- 
carpine may  bo  given  by  the  mouth  {^\  gr.  stn^eral  times  daily),  or 
galvanism  over  the  glands  may  be  tried.  Frequent  oily  or  moist 
applications  to  the  tongue  afford  temporary  relief. 

Inflammation  of  the  salivary  glands. — The  salivary  glands  are 
liable  to  inflammation  which  may  be  of  a  specifie  nature,  or  metasUitic 
in  origin.  The  specific  inflammation  is  called  "  Mumps,"  and  will  be 
discussed  under  that  head  ;  l>nt  it  is  as  well  to  mentiun  that  though  it  is 
called  Parotitis  the  other  salivaty  glands  as  well  as  the  parotid  are 
usually  aflected. 

In  meiaBtatk  parotiiis  the  inflammation  is  more  strictly  confined  to 
the  parotid  gland  Iho  term  ** metastatic "  is,  however,  not  a  good  one* 
as  the  inflannnation  is  not  complementary  to  that  of  any  other  organ, 
but  merely  occurs  as  a  symptom  or  compliciition  of  certain  other  maladies. 
The  list  of  such  diseases  is  tolembly  large.  Various  fevers — 8ca.rlatina, 
enteiic,  typhus,  and  rheumatic ;  pyaemia,  pneumonia,  peritonitis,  and 
phthisis;  gout  (28),  ovariotomy  and  catlieterisation ;  gastric  ulcer,  especially 
when  rect'd  feeding  is  resorted  to ;  dysentery,  and  intestinal  obstruction 
are  the  chief  of  them. 

This  form  of  parotitis  differs  from  mumps  both  by  the  limitation  to 
the  pfirotid  ghind — usually,  irideed,  to  one  parotid  only — and  in  its  course, 
which  is  almost  always  towards  suppuration.  If  an  abscess  form  and  be 
left  unopened,  the  pus  is  apt  either  to  break  into  the  extei'iial  auditory 
meatus,  or  to  burrow  somewhat  deeply  into  the  pterj^goid  region  or 
between  the  fascite  of  the  neck.  The  treaimtnf^  therefore,  consists  in 
early  incision  when  any  sign  of  suppuration  appears  to  exist ;  but 
poulticing,  belladonna  fomentations,  ice -bags,  or  leeches  may  first  be 
triinl.  It  is  a  serious  comjilication,  but  not  so  serious  when  occurring 
late  in  the  disease,  or  during  convalescence,  as  at  any  earlier  stage. 

It  seems  likely  that  the  origin  of  this  curious  condition  is  to  be  sought, 
in  some  cases  at  leasts  in  the  diminution  of  the  secretion  of  saliva  caused 
by  the  absence  of  buccal  stimulus  ;  its  frequency  in  the  prolonged  rectal 
feeding,  necessary  in  severe  cases  of  gastric  ulcerj  is  an  instance  of  this 
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cause.     On  the  other  hand,  in  FOtne  caseB  it  is  undoubtedly  due  to  the 
same  cause  as  other  pyiemic  abscesses. 

Among  the  surgienl  iiffectiotis  of  the  s^ilivary  glands  salivary 
calculus  raay  be  mentioned — -a  concretion  consisting  mainly  of  carl>onate 
and  phosphate  of  lime,  and  occupying  any  one  of  the  salivary  ducts,  but 
most  frequently  that  of  the  submaxillary  gland — and  salivary  fistula,  an 
opening  in  connection  with  the  Balivary  duct  on  the  surface  nf  the  cheek, 
usually  due  to  some  wound  or  abscess  communicating  with  the  duct 
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A  BRIEF  description  of  the  anatomy  of  the  oesopha^ns^  and  a  few  remarks 
on  tbe  metht>ds  of  examining  the  part,  will  not  be  out  of  ptjiceas  a  preface 
to  a  consideration  of  its  diseases. 

Anatomy.^— The  a?sopliagits  begins  at  the  lower  border  of  the  cricoid 
cartilages  on  a  levt;l  with  the  sixth  cervical  vertebra.  The  commeuce- 
nient  of  the  cesophagns  is  six  inches  from  the  incisur  teeth  ;  st^irting  in 
the  middle  line  it  deviates  to  the  left  in  the  neck%  but  in  the  thorax 
returns  to  the  middle  hue  at  the  level  of  the  fifth  dorsal  vertebra* 
Below  this  it  inclines  again  to  the  \vil  to  pass  through  the  museular 
opening  in  the  diuphrugrn  at  tlie  Jevel  of  the  tenth  dorsal  vertebra.  It 
enters  the  cardiac  end  uf  tlie  stoujach,  opposite  the  U|*f>iT  border  of  the 
body  of  the  eleventh  dorsnl  vertebra,  aitt-r  a  short  ahdoniiiial  course  of 
half  an  inch.  The  distance  from  the  stomach  to  the  incisor  teeth  is  15  J 
inches.  The  OEJsophagus  jiroper  is  9^  inches  long,  and  is  nurrowed  (L)  at 
its  commencement ;  (ii.)  at  a  point  2 J  iiiches  lower  down,  msirking  the 
situation  of  the  diverticulum  which  in  foital  life  passes  off  to  form  the 
lung*  ;  and  {ill)  where  it  jienetrates  the  diaphragm. 

In  the  neck  the  oesophagus  is  in  ndation  in  front  with  tlie  trachea 
and  the  left  lobe  of  the  thyroid  gland,  while  t!ie  recurrent  laryngeal 
nerves  run  in  the  groove  between  the  trachea  and  the  a3so[>bagaB.  Later- 
ally it  is  in  relation  to  the  lobes  of  tlie  thyroid  gland  and  the  common 
carotid  arteries,  especially  on  the  left  side.  Pcjstei  iorly  it  is  only  separated 
from  the  bodies  of  the  vertebrae  by  fascia  and  the  longus  colli  muscles,  and 
i-j  therefore  easily  di&placed  by  an  abscess  in  connection  with  caries  of  the 
spine, 

lu  the  thorax  I  he  trachea,  left  bronchus,  bronchial  glands,  pericardiuiu, 
and  left  auricle  are  in  front.  Laterally  it  is  m  relation  with  both  pi  en  he, 
more  especially  the  right  The  plt^xus  gulae  is  on  its  anterior  surface,  and 
the  left  and  right  vagi  respectively  in  front  and  behind.  The  aorta  lies 
to  the  left  of  the  ceso|>hagus  above,  and  crosses  behind  it  to  reach  its 
right  side  just  above  the  diaphragm.  The  thoracic  duct,  for  the  greater 
part  of  its  course,  lies  behind  and  to  the  right  of  the  oBsophfigus  j  opposite 
the  fourth  dorsal  vertebra  it  crosses  behind  it  so  as  to  lie  on  its  left  side 
in  the  superior  mediastinum.  Posteriorly  the  oesofphagus  lies  on  the 
bodies  of  the  vertebrae  and  the  right  intercostal  arterites. 

The  surface-markings  of  the  cesophagua  may  be  taken  as  extending 
from  a  point  one  inch  above  the  vertebra  prominens,  to  a  point  in  the 
middle  Hue  rather  below  tlie  level  of  the  inferior  angles  of  the  scapulDe. 

The  internal  surface  is  covered  with  stratified  squamous  epithelium, 
and  is  normally  thrown  into  nigse.  The  muscularis  mucosoe  ecparates 
this    internal    mucous   coat   from    the   loose  submucous   layer.      Small 
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racemose  glands  are  foimil  in  the  submucosa ;  they  are  more  numerous  in 
the  lower  third  of  the  cesopbagua.  The  submttcosa,  unlike  that  of  tha 
rest  of  the  aUtuentary  canal,  does  not  contain  any  lymphciid  tissue.  It 
has  been  said  tliat  this  peculiarity  accounts  for  the  comparative  ininnmity 
of  the  oesopjhagus  from  iiiHammation, 

The  outei*  longitudinal  muscular  coat  is  thin^  and  is  in  part  connected 
with  the  inferior  coijstricttjr  of  the  pharynx  above  and  the  longitudinal 
muscular  coat  of  the  stomach  below,  Tlie  thicker  circular  coat  is  also 
connected  with  the  inferior  constrictor ;  while  btdow  it  joins  the  circular 
and  oblique  muscular  coats  of  the  stoniach.  The  circiilar  coat  forms  a 
sphincter  for  the  cardiac  oiilice  of  the  stomach.  The  tonic  contraction  of 
these  fibres  must  be  inhibited  before  the  contents  of  tlie  stomach  can  lie 
vomited ;  ineffectual  retching  lias  been  attributed  to  failure  of  this 
relaxation.  Sometimes  complete  incompetence  r»f  the  c/irdiac  sphincter 
follows  operations  on  the  stomachy  such  as  gastroenterostomy ;  eo  that 
food  nme  back  into  the  oe^aophagus  alter  being  swallowed  (9). 

The  lower  half  of  tlie  mnscular  coats  of  the  cesopliagus  is  composed 
of  the  smooth  in  voluntary  variety ;  the  upper  half  contaiua  striated 
muscular  fibres  which  in  the  middle  third  become  mixed  with  smooth 
fibres. 

Externally  there  is  a  layer  of  areolar  tissue. 

The  sensory  n<^rve  fibres*  are  derived  from  the  superior  laryngeal  and 
])haryngeal  branches  of  the  vagus  ;  the  exterior  laryngeal  su]i plies  the 
upper  part  of  the  oesopliatrtis  with  motor  power;  the  lower  part  is 
supplied  from  the  plexus  guise. 

The  arteries  are  derived  from  the  aorta,  and  anastomose  with  cesophageal  ^ 

branches  of  the  inferior  thyroid  and  coronaria  ventriculi,  and  run  in  a  '; 

longitudinal  direction. 

The  veins  open  into  the  azygos  veins  ;  the  anastomoses  between  tliem 
and  the  gastric  veins  may  become  greatly  developed  in  cases  of  hepatic  1 

cirrhosjis,  and  by  rupturing  may  give  rise  to  fatal  hiematemesis.  } 

The  lymphatics  form  a  network  in  the  submucous  layer»  and  open  i 

into  the  posterior  mediastinal  glands.  I 

Methods  of  examining  the  cesophagus. — By  external  examination  \ 

enlarged  cervical  glands,  secondary  to  carcinoma  of  the  cesophagus,  may 
be  felt;  and  their  discovery  would  help  to  clear  up  any  doubt  as  to 
tbe  cause  of  dys*pliagifL  A  pharyngeal  pouch  may  be  felt  to  swell  up 
when  food  is  taken,  and  can  be  em[>tied  hj  pressure  applied  extern  ally. 

Internal  examination  gives  information  aa  to  the  presence  and 
situation  of  a  stricture  or  foreign  body* 

(Esophagoscopes  and  endoscopes  have  been  described,  hut  are  hardly 
ever  used  in  practice. 
^^L  The  two  ordinary  means  at  onr  disposal  are  ':■ — 

^^P  (i.)  The  passage  of  an  a'sophageal  tube  or  imigk, ^The  pharynx   may  , 

I  first  with  advantage  be  sprayed  with  a  10  p.c.  solution  of  cocaine.     The 

I  bougie  should  be  warmed  and   iuliricated  with  glycerine,  not  with  oil, 

I  which  is  very  repui^^nant  to  the  patient     The  patient  sits  in  a  chair  and 


362 


SYSTEM  OF  ME  Die  J NE 


the  bougie  is  passed  along  the  posterior  wall  of  the  pharynx  into  the 
oaeophagua.  The  bougie  is  very  likely  to  be  arrested  aa  it  pa.^ses  into  tlie 
cesr^phjigiis  behind  the  cricoid  cartilage,  about  six  inches  distant  from  the 
incisor  teeth,  without  tlit^re  being  any  morbid  condition  present.  The 
patient  should  then  bf?  directed  to  swallow,  in  order  to  help  the  onward 
passage  of  the  instrument. 

The  fKinnt  at  wliicli  any  obstruction  is  encountered  should  l>e  noted 
by  measuring  the  distance  from  the  incisor  teetli.  The  distance  horn  X\\e. 
incisor  teeth  to  the  stomach  is  at  least  15 J  inches,  and  may  be  even 
more. 

By  means  of  the  bougie,  spasm,  Btricture  due  to  organic  causes,  and 
paralysis  can  be  distinguished  from  each  other.  l\\  in  the  case  of 
stricture,  a  br^ugie  with  a  small  depression  near  the  end  is  passed,  some  of 
the  growth,  if  it  be  a  case  of  carcinoma,  may  be  removed  and  examined 
microscopically  and  the  diagnosis  setiled  (4). 

It  has  been  snggested  (16)  that  a  binaural  stethoscopje  should  be 
connected  with  a  j>erforatcd  a?sophageal  tube,  and  tliat  in  this  way 
friction  due  to  an  early  stricture  may  be  detected.  A  strictnre  thns 
discovered  in  the  enrly  stage  could  bo  more  satisfactorily  treated  by 
dilatation  than  in  a  later  stage. 

(ii,)  AmcuUttiioji  of  the  cesophagus  was  first  practised  by  Hamburger, 
and  was  described  in  tliis  country  l>y  Mackenzie  and  Professor  CHfTord 
All  butt.  The  oesophagus  is  ausculfcateil  frum  without  while  the  patient 
swallows  water  or  grneh  In  order  to  employ  this  method  the  observer 
must  make  himself  familiar  with  the  characters  of  the  normal  o?5ophageal 
sOHud.  The  rapidity,  or  rate  at  which  the  morsel  is  swallowedj  can  be 
timed  by  placing  the  hand  on  the  hyoid  hone. 

In  organic  stricture  the  sound  of  the  passage  of  the  morsel  is  much 
altered,  prolonged,  or  transformed  into  a  continuous  and  confused  noise ; 
in  s[msmtHlic  stricture  the  sound  is  tmaltered ;  in  paralysis  of  the  gullet 
it  is  absent. 

Skiagraphs  taken  by  moans  of  the  X  Rotitgen  rays  have  already  been 
useful  in  demonstrating  the  presence  and  position  in  the  oesophagus  of 
foreign  bodies,  such  as  coins.  It  remains  to  be  seen  whether,  on  further 
elabortilion,  this  method  will  be  capable  of  allowing  the  presence  of  new 
growths  and  of  other  morhid  conditions,  such  as  clilatation. 

Mai  .fo  h  m  ati  o  n  . — Cmi ge nita  I  ma  Ifarma  tions,  ^ C on  ge  n  i  ta I  atresia,  I n 
thii  rare  condition  the  cesmphagus  is  divided  into  two  parts.  The  upper 
segment,  continuous  with  the  jtharynx,  ends  Vindly  a  short  way  above  the 
level  of  the  bifurcation  of  the  trachea.  The  lower  segment  opens  in  a 
normal  manner  into  the  stomach,  but  takes  its  origin  from  the  trachea 
above  the  bifurcation.  At  first  sight  this  condition  might  be  regarded 
as  analogous  to  that  of  imperforate  anus,  and  to  be  due  to  a  faifur© 
of  union  between  the  stomodaeum  and  the  foregut.  But  Mr,  Shattock 
has  shown  that  it  is  in  reality  due  to  a  secondary  obliteration  of  the 
oesophaguB  occurring  opposite  the  diverticulum  from  which  the  lower 
part  of   the   trachea  and  the  lungs   are   developed.      This  explanation 


is  supported  by  the  fact  that  tlie  pharynx  is  derived,  not  from  the 
buccal  invagination  of  the  epiblast  (stomixliBtimX  but  from  the  foregm. 
Infants  presenting  this  malformation  iire  of  course  unable  to  swallow, 
and  tlie  anioimt  uf  fluid  vomited  is  the  same  as  that  taken.  They  ilia  of 
starvation  about  the  fifth  day  after  birth. 

More  extreme  degrees  of  malformation  have  been  mtt  'ivith  in 
monsters. 

The  p€i'<uknce  of  hranchkil  chfls  may  lead  to  a  fistulous  eommunica* 
tion  between  the  pharynx  and  the  exterior.  The  external  opening  is 
situated  along  the  anterior  border  of  the  sterno-niastoid  muscle,  and  is 
often  associated  with  the  presence  of  an  accessory  auricle.  Either  the 
internal  or  the  external  orifiie  may  be  closed.  If  both  are  obliterated 
the  interviuing  portion  muy  undergo  cystic  dilat^ition  ;  th(^  contents  of 
these  branchial  cysts  are  either  mucoid  or  dermoid  in  character.  The 
multiiocular  serous  cysts  of  the  neck  (Hygroma)  are  not  derived  from  the 
branchial  clefts. 

In  rare  instances  carcinoma  may  arise  in  these  branchial  cysts. 

The  branchial  fistulre  or  pouches  are,  it  is  to  be  noted,  lateral  in 
position^  and  communicate  with  the  phar^nx^  not  with  the  fesophagiia. 

Acquired  rmiifffrnuiUons — Prejssjire  inmches, — Sf/n.  :  (Esophageal,  pharyn- 
geal pouches,  pharyngocfles,  pulsion  diverticula.  Pressure  pouches, 
though  often  called  oesophageab  in  reality  arise  from  the  lower  part  of 
the  pharynx,  just  at  its  junction  with  the  cesopbagus.  This  is,  however, 
ik  convenient  place  to  describe  them. 

A  pressure  potich  begins  in  the  posterior  median  line  as  a  small 
depression  which  gradually  becomes  larger  from  the  bHigment  of  food  in 
it.  A  fliverticulum  is  thus  formed  between  the  oesophagus  and  the 
spine,  which  points  downwards;  and,  from  the  inclination  of  the  esophagus 
to  the  left,  often  projects  on  that  side  of  l he  neck  ;  though  it  may  present 
on  both  sides.  The  orifice  appears  as  a  transverse  slit.  As  the  pouch 
gets  larger  more  and  more  food  enters  it,  and  the  pressure  thus  exerted 
on  the  OBsophanus  renders  swallowing  more  and  niore  ilifficult  Structur- 
ally they  are  composed  of  thickened  nuicous  membrane  covered  by  con- 
nective tissue.  The  neck  of  the  sac  is  enclosed  by  muscular  fibres  derived 
from  the  inferior  constrictor  muscle;  but  although  the  pouches  look  as  if 
they  h.td  a  muscular  wall,  microscopic  examination  often  shows  that 
til  is  is  not  the  case.  Their  wall,  however,  is  as  thick  as  that  of  the 
oesophagnB, 

These  pressure  pouches  vary  very  considerably  in  size  ;  they  may 
contain  as  much  as  six  ounces.  They  are  elastic  and  can  be  distended  to 
twice  or  three  times  th*'ir  ordinary  size.  Their  average  length  is  four  to 
five  inches.  Dr.  Xewton  Pitt  has  recorded  a  case  in  which  squamous- 
celled  carcinoma  developed  in  a  pressure  pouch.  There  are  two  views  aa 
to  their  causation  ', — 

(i,)  That  the  pouches  are  congenital  in  origin  and  become  gradually 
dilated.  As  has  been  already  seen,  the  diverticula  resulting  from  partial 
persistence  of  branchial  clefts  are  lateral  in  position  ;  while  these  pressure 


pouclies  are  situated  in  the  postmor  median  line.  It  is  highly  improbable, 
therefore,  that  these  two  conditions  have  anything  to  do  with  eacli  other. 
The  fact  that  the  symptoms  are  first  noticed  past  middle  life,  or  even 
later,  is  also  against  the  view  that  they  are  congenital,  or  in  any  way 
analogous  to  I^leckel's  diverticidunci  in  the  ileum. 

(ii,)  That  as  a  result  of  traumatism,  fiiiplii^d  either  from  without  or 
from  within,  a  hernia  of  the  mucous  through  the  nmscular  coat  occurs. 

The  constant  situation  in  which  those  pressure  pouches  or  phjiryn- 
goeeled  occur  di^pends  on  the  anatomiral  stm^-ture  and  arrangement 
existing  at  the  junctiim  of  the  pharjmx  and  the  cesophagus.  The  lumen 
ot  the  pjtssage  narrows  considerahly  in  this  situation.  The  anrerlor 
wall  being  fonni^'d  by  the  cricoid  cartilage  is  firui  and  unyielding,  while 
the  posterior  mnscular  wall  at  this  point  is  thinner  and  wt-aker  than  in 
any  other  part  of  the  pharynx  or  oesophagus.  This  condititm  is,  of  course^ 
congenital ;  hut  there  is  nothing  to  suggest  that  ihe  jiouches  themselves 
are  congenital  in  origin* 

A  hard  bolus  of  food  being  driven  agninst  this  filace  of  less  resistance 
might  produce  a  hernial  protrusion  of  the  mucous  membrane  which,  as 
time  went  on,  would  become  progressively  larger.  Thus  traumatism  may 
be  the  immediate  starting-point  of  snch  a  pouch  ;  but  the  situation  is 
determined  by  the  normal  anatomy  of  the  part 

Stricture  of  ttie  upper  part  of  the  oesophagus  and  pressure  exerted  from 
without  by  tumours,  such  as  goitres,  have  bt* en  supposed  to  act  as  causal 
agents. 

Pressure  ponchea  are  rare,  bnt  when  they  do  occur  they  are  met  with 
most  often  in  patients  past  njidd!e  life  or  even  in  old  age. 

Though  symptoms  are  not  known  to  have  been  present  in  all  the 
specimt-ns,  they  have  been  wrdl  markerl  in  most  of  the  recorded  cases. 
The  usual  course  of  the  disease  is  as  follows  i — 

First,  there  is  return  of  undigested  food  some  time  after  a  meal^ 
perhaps  with  coughing.  This  r*^gurgitation  increases  in  anionnt,  and  is 
after  a  time  associated  with  distinct  difiicnlty  in  swallowing.  As  the 
pouch  increases  in  size  the  swelling  of  the  neck  after  eating  or  drinking 
becomes  more  noticeable.  Tiie  pouch  can  be  emptied  by  pressure  applied 
from  without.  Swallowing  gradually  becomes  very  difficult,  and  & 
probang  which  previously  couhl  be  passed  down  the  oesophagus  now 
enters  the  pouch.  Finally,  unless  relieved,  the  patient  dies  of  slow 
starvation. 

Treaiment — "Removal  of  the  pouch,  as  described  by  Von  Bergmann 
and  Mr.  Butlin  (5),  has  given  brilliant  results  ;  and  ia  the  radical  and 
ideal  treatment  Life  has  been  prolrmged  by  gastrostomy  ;  but  in  these 
cases  the  cause  of  the  dyaphagia  was  not  correctly  diagnosed  till  after 
death. 

Tradimi  diverticula  generally  occur  on  the  anterior  wall  of  the 
oesophagus  near  the  bifn realism  (*f  the  trachea,  and  are  commonly  due  to 
adhesions  between  inHamed  bronchial  glands  and  the  wall  of  the 
oesophagus.     As  the  glands  and  adhesions  contract,  the  wall  of  the  oeso- 
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phagus  at  this  epot  is  pulled  out,  and  a  pfmcU  results.  Traction 
diverticula  may  0€cur  elsewhere  ;  thus  I  have  men  one  on  the  postero- 
latend  aspect  chie  to  the  contraction  of  ad  I  lesions  between  the  right  lung 
and  the  oesophagus,     Tljey  are  never  more  than  an  inch  deep. 

They  give  rise  to  no  symptoms  unless  ulceration  of  the  wall  of  tlie 
divortieulum  oetur.  This  may  leinl  to  a  tracheo-msophiigeal  or  hioncho- 
resophageal  fistula,  and  so  tn  septic  broneht^j*neunionia  and  gtingrene  uf 
the  lung.  In  a  similar  way,  pleurisy,  jieri carditis,  or  a  meilinbtinid 
abscess  may  be  set  up. 

Dilatation  of  the  Gesophagnis, — Cuntrary  In  what  might  have  been 
expeeteJ,  and  indeeil  is  often  stateil,  dilatation  above  a  Btricture  of  the 
oesophagus  is  far  irom  er»minon.  In  most  cases  food,  if  tiiisuccessful  in 
passing  through  tlic  stricture  into  the  stomarh,  does  not  itcciHuulate  to 
any  extent  above  the  obstniction,  but  is  rejected  shortly  after  being 
taken. 

When  dilatation  secondary  to  a  stricture  does  ocrur,  the  poiut  of 
obstruction  is  usually  near  the  diaphragm.  Dilatation  may  fullovv' 
chronic  cesfjphngttis. 

In  priiftffrf/  {liiafttiion^  wher*^in  there  is  no  manifest  niechanifal  rause  to 
account  fi>r  the  condition,  the  whole  length  id  the  Lesofihagus  is  affcited ; 
but  the  mi<ldle  third  of  the  tube  is  most  dilated,  so  that  tiie  tesojjhagns 
has  a  spindle-shaped  outline  tapering  lowanls  its  two  ends.  At  the 
point  where  it  passes  through  the  dia[)liragm  the  ceso|vhagus  is  usually 
of  its  normal  size  and  prt-si  nts  no  sign  of  organic  strict uie. 

The  dilated  cesophagus  may  become  lerigtheneib  and  hy  bending  on 
itself  present  a  tortuous  outline.  The  nuiscuhir  walls  are  usuiiily  hyper- 
trophied,  and  the  nmcoas  membrane  may  lie  normal,  thickened,  in- 
fliiuied,  or  ulcerated. 

Ktiohtffij, — ^^Tho  cause  of  this  somewhat  rare  condition — primary  dila- 
tation— 'is  not  satisfactorily  known.  Morell  Mackenzie  considered  that  it 
was  duo  to  atony,  eitluT  cimgenit.d  or  ait|uii'ed,  or  to  weakness  of  the 
oesophageal  wall  on  its  whole  circumference ;  and  the  latter  is  the 
generally  accepted  view. 

It  is  remarkable  that  the  muscular  coat  of  the  ceso^diagus  shouh! 
l>pcome  hypertrophied  in  cases  of  simple  dilatation.  Dilatation  with 
wasting  and  thinning  w<inld  be  a  natural  result  of  muscular  weakening  ; 
but  dilatation  with  hyperirophy  fore i  1*1  y  suggests  some  obstruction  at 
the  cardiac  end,  and  if  no  organic  steiio>is  l»e  present  it  is  jiossihle  that 
some  ftmi?tional  obstrurtiim  existed  during  life.  This  could  be  explained 
by  continaed  closure  of  the  cardiae  orifice  of  the  cesophagus,  which  might 
fonceivahly  be  due  to  a  spasm  of  the  sphinct^^r  fibres  at  the  lower  end  of 
the  circular  coat  of  the  a?sophagU8  \  or  tn  paralysis  of  the  longitudinal 
muscular  fibres,  by  the  contraction  of  which  the  cardiac  orifice  of  the 
stomach  is  opened. 

Continued  8pa-<^m  might  be  expected  to  lead  to  marked  local  hyper- 
trophy of  tlie  circukir  muscular  coat  near  the  canlia  ;  such  a  cmdition, 
however,  does  not  acem  to  have  been  observed  in  the  cases  recorded. 


By  tlie  aitenutive  view  paralysis  of  the  longitudmal  muacle  would 
explain  dictation,  by  leaviii^^  the  cardiac  orifice  closed  it  would  lead  to 
oljstruction  at  the  lower  end  of  the  cesophagus,  and  thus  might  induce 
genend  hypertrophy  in  the  circular  coat.  Sinijile  dilatation  wiih  h3^per- 
trophy,  then,  can  pcrh  ips  he  explained  more  siitisfactorily  as  the  result  of 
inhihition  and  atony  of  the  exterDiil  lon^tudinal  ctiat  than  as  due  to 
weaknesii  of  the  whole  of  the  muscular  wnll ;  but  the  ex[>]an:ition  cannot 
be  said  to  be  in  any  way  proved.  We  can  oidy  say  that  dilatation  of 
tlie  oesophagus,  like  the  same  condition  in  other  hollow  muscles — such  as 
the  heart,  bladder,  stomach,  intestines — is  usually  accompanied  by  hyper- 
trophy ;  but  the  hypertrophy,  especially  in  the  thinner- walled  viscera, 
usuiilly  fails  to  compensate  or  to  correct  the  dihiUition, 

Sj/tttplotm, — Ivegnrgitation  of  food  some  hours  after  eating  in  an  un- 
digested state,  except  fur  some  transformation  of  starch  into  sn^an  The 
breath  is  usually  foul  anrl  thtTc  is  often  salivation.  Pain  of  a  burning 
character  may  be  felt  in  the  gnllet.  The  disease  is  slow  in  progress  and 
need  not  necessarily  shorten  life, 

Treatnu'ui  is  palliative^  and  consists  in  the  administration  of  small 
quatitiiies  of  fiuiil  food  at  frequent  intervals.  The  treatment  of  dilatation 
secondary  to  stricture  is  of  course  that  of  the  primary  afi'ection. 


(EsoPHAGiTLS. — Thrush  or  parasitic  stomatitis,  due  to  a  fungus 
usually  spoken  of  as  Oifliuia  alhkans,  but  perhaps  more  correctly 
desicrihed  as  ,}foniii(i  ai7uiidtt\  may  spre:id  from  the  month  and  pharynx 
of  infants  to  the  a*suphagus.  It  may  attack  the  whole  lcn;j;th  of  the 
gullet  or  but  a  part  of  it ;  the  lower  half  of  the  tube  near  the  stomach  i^ 
more  often  affected.  It  may  be  discrete  or  courtuent,  and  by  exuberant 
growth  may  actually  occlude  the  lumen,  and  so  interfere  with  swallowing. 

There  may  be  no  sjmptoms  to  suggest  that  the  npsopliagns  is 
affected  ;  or,  on  the  other  hand,  swallowing  may  be  /lillicult  or  even 
imp  >*^sdjlc, 

l)i4t*rm/si^.—\ts  presence  may  be  suspected  when  the  above  symptoms 
arise  in  a  ca^e  of  thrush  in  tlie  mouth  ;  but  otherwise  it  can  hardly  be 
recognised. 

The  treatmmt  ia  much  the  same  as  that  of  thrush  in  the  month  ; 
namely,  attention  to  cleanliness  in  feedini^  and  the  local  action  of  borax 
or  similar  prepanitions  given  by  the  mouth- 
Thrush  nuiy  also  occur  in  adults  in  the  last  stages  of  wasting  dis- 
eases such  as  phtlii^is. 

Diphtheria* — In  very  rare  cases  diphtheritic  inflammation  may  spread 
from  the  fauces  into  the  oijsophagus ;  juid  membrane  has  been  found  to 
exten«i  even  into  the  stamach.  It  gives  rise,  however,  to  no  charao- 
terisntic  symptoms,  apart  fr^mi  tho  fact  that  the  cast  of  the  tube  may  b© 
brought  up, 

A  pseudo-membranous  oesophagitis  is  very  occasionally  seen  in  the 
course  *\l  various  febrile  diseases. 

Simple   acute   cesophagitis. — Acute   mtarrluU  a:so^thdpiis.  ~  fiimple 
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acute  infliimnmtion  may  attack  the  cesophaguR ;  but  it  is  a  diaetise  that 
id  turely  seen,  and  ita  etiology  ia  equally  obscuie.  It  im\y  Bpivud  tvum 
the  pliaryiix,  and  has  been  attributed  tu  the  local  action  of  alcohulic 
drinks  to  hot  food^  to  cold  applied  eithei"  intt^nially,  as  in  eating  icrs  or 
drinking  ictd  water,  or  externally*  It  has  al^o  beeu  attributed  to 
rheumnlhm. 

It  is  SHid  to  occur  soTnetimes  in  tlie  com*se  of  the  i^pecific  fevers,  and 
tu  account  in  some  degree  for  the  auurexia  met  with  in  ibem. 

Extension  of  inflammation  from  adjacent  }mrts — for  example,  in  peri- 
carditt8,  pneumonia,  or  pleuiisy — U  s-eldom  manifested  clinically  by  pain 
or  diHiculty  in  swallowing.  Post-mortem  examination,  however,  often 
showa  tbat  tiie  inflammation  has  spread  at  any  rate  to  tbe  muscular  walls 
of  the  ee^iophagus. 

Lastly,  acute  oesopbagitis  may  arise  without  any  assignable  cause, 
especially  in  sucklings. 

PIdegmmiotts  infammiUon  of  tbe  oesophagus  is  a  rare  and  very  severe 
affection.  It  may  follow  the  acute  catarrlial  form  or  tbe  impaction  of 
foreign  bodies.  The  spreud  of  supjjunition  from  without,  or  frum  an 
ulcer  in  the  wall  nf  tbe  tube,  may  give  rit^e  to  it.  The  mucous  coat  may 
be  sep^irated  or  dissected  off  by  ditbise  suppuration  occurring  in  the  sub- 
mucous  coat.  Ulceration  or  even  giuigrene  (g.mgrenous  oesophagitis)  may 
result.  It  may  rapidly  |»rove  fatal  in  a  few  days ;  if  recovery  take 
place,  cicatricial  cuntnietion  is  likely  to  follow  atid  to  lead  to  stricture. 

Spmphihs, — In  severe  cases  there  is  cxtiemo  piain  on  swaUowing  even 
liquid  food,  so  much  so  that  the  patient  bartlly  dare  try  to  relieve  the 
urgent  tlurst  which  characterises  the  alFtctitm,  or  to  swalh>w  his  saliva. 
When  an  aticmjit  is  madtr  there  is  very  consid<  ral>le  difliculty  due  either 
to  reflex  spasm  or  paralysis.  Sj>eakiug  and  movement  are  painful, 
there  is  tenderness  on  pres■^ure,  and  compLiint  may  be  made  of  a  didl 
aching  pain  in  tbe  neck.  There  is  expectoration  of  a  glairy  mucus  which, 
in  cases  where  suppuration  occurs  in  the  walls  of  the  cesophagus  (phleg- 
monous lesophiigitis),  may  contain  pus  and  blood, 

Trmtmcht  in  severe  ca.ses  consists  in  abs^dute  rest  to  tbe  a'so[*bagus, 
the  fiatient  bfing  feil  by  enema.  Pain  and  discomfott  may  be  relieved 
by  morphia  and  by  the  external  application  of  poultices  and  hot  foment- 
ations. In  milder  forms  demulcent  dritikvS  and  ice  may  be  given  by 
the  mouth,  the  patient  should  be  put  on  a  low  diet,  and  any  concomitant 
pharyngitis  or  gastric  disturbance  treated. 

Traumatic  cesophagitis* — Acute  tiaumatic  oesophagitis  may  be  due 
to  swallowing  very  hnt  fluids — such  as  VKuling  w^ater,  or  inhaling  steam 
from  the  spout  of  a  kettle.  Children  are  especially  apt  to  injure  them- 
selves in  this  way.  But  most  frequently  it  is  the  result  of  irritant  or 
con^isive  poisons  taken  by  accident,  or  with  suicidal  iuteut.  Strong 
solutions  of  ari^ls  and  alkalies  produce  necrosis  of  the  murous  nurabrane, 
which  may  be  expelled  as  a  complete  cast;  and  occasionally  gangrenous 
cesfOphagitis  may  n-sult. 

Weaker  solutions  give  rise  to  varying  degrees  of  inflammation  and 
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ulceration.  The  mucous  membrane  of  the  oBsopliagiia  may  "be  affected 
in  parts  onlyi  and  is  often  much  less  damaged  than  that  of  the 
Btomach, 

Sf/mptoms, — Immediately  on  taking  tlie  poison  there  is  a  burning 
pain  in  the  gullet  extending  to  the  stoniach,  and  iireat  jniin  on  attempt- 
ing to  swallow.  The  i=5ym[itoma  miiy  be  somewhat  masked  at  fii^t  by 
colhipse  ;  but  as  the  patient  ralh'es  he  becomes  characteristically  anxious, 
Gliiiry  mucus  stained  with  blood  may  be  brought  up.  The  lij>s^  tongue 
and  mouth  will  show  the  ^fleets  of  the  |>oi6on  ;  unless,  as  sometimes 
happens  iii  suicides,  the  poison  were  carefully  poured  by  means  of  a  long- 
necked  bottle  into  the  pharynx. 

The  dysphagia  and  jiain  continue,  and  the  symptoms  resemble  those 
of  acute  catarrhal  oesophagitis;  though  they  are  of  course  ujore  marked 
in  degree. 

Treatment. — ^If  the  poison  taken  was  an  acid,  it  should  be  counter- 
acted by  dilute  alkaline  solutions,  which  may  be  given  by  a  sruall 
tube  passed  liy  way  of  the  tiose  lialf-way  down  the  lesnptmgns,  bub  not 
by  the  stomach-pump.  Injiuy  by  alkalies  should  be  treaied,  not  by  the 
admiuistration  of  mineral  aci<ls,  but  of  dilute  vinegar  or  <piL 

Lii^uid  food  otdy  should  be  given  by  the  mouLli,  and  the  patient's 
strength  maintained  by  enema, 

Affrr'Tcmlfs. — In  severe  cases  the  difficulty  of  swallowing,  due  to 
the  inflammation  and  ulceration,  passes  nninterru|itei]ly  into  that  due 
to  the  resulting  cicatricial  contraction.  In  milder  cases  there  is  an 
interval  bet  wee  u  the  initial  dysphagia  an<l  that  due  to  cicatncial  stenosis  ; 
stricture  usually  makes  itself  manifest  within  a  year  after  the  occurrence 
of  traumatic  (esoplmgitis. 

Chponic  OBSophagitls.— Chronic  inflammation  of  the  o?sophagu8  may 
accompany  other  diseases  of  the  tube,  such  as  cancer  or  stricture;  and 
may  be  associated  with  syphilis  or  phthisis  (Mackenzie)  ;  Imt  it  is  rai-ely 
seen  post-mortem,  and,  gt^nerally  speaking,  is  not  recognised  clinically. 
It  is  probable  tfiat  in  many  cases  of  chronic  g.4stritis,  especially  when 
there  is  pharyngitis  as  well,  there  is  also  some  chronic  cesf»jihagitrs  ;  but 
the  manifestations  of  the  foruicr  overshadow  any  tliat  may  he  due  to 
changes  in  the  oesophagkis.  The  relationsliip  between  chronic  alcoholism 
and  chronic  les^iphagitis  is  doubtful. 

In  chronic  heart  disease,  and  in  otlier  cases  where  the  oesophagus  br\s 
been  exjiosed  t^  external  pre^^siire — as,  for  example,  from  a  mediastinal 
growth — cl ironic  oQsophagitis  may  be  met  with. 

Morbid  amtomij, — There  is  a  general  thickening  and  opacity  of  the 
mucons  membrane,  which  is  covered  by  tenacious  mncns.  In  ]dacea 
there  are  small  elevations  or  warts  comfH^scd  of  thickened  epithelium 
covering  hypertrophied  papillie  ;  the  sub  mucosa  is  unaflected.  These 
w^arts  are  of  little  cliuiciil  im|vortauce. 

In  psilosis  or  Bpruo,  the  oesophagus  (24)  is  dennded  of  epithelium, 
and  show^s  extensive  inflammatory  changes  on  the  underlying  coats. 
There  is  considerable  i*ain  on  swallowing,  as  might  be  expected.     The 
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chronic  oe-^ojihugitiB  here  is  part  of  the  disease,  and  can  be  recognised 
[tide  article  on  **  Sprue '^  in  this  volume]. 

Chronic  a?soithagiti3  may,  it  is  thought^  lead  to  iilceration,  and  thus 
by  pc.*rforutioii  to  periesophageal  abscess ;  or  it  mixy  dispose  to  mpture. 
Cicatrisalion  of  such  ulcers  may  explain  some  cases  of  csaophageal  stricture 
of  otherwise  ubscure  urie^in. 
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STlUCTUr.E  OF  THE  CESOPHAGrs,^The  oesophagus  may  be  pressed 
upon  frum  without;  thus,  in  the  neck,  tumours  in  connection  with  the 
tliyroid  body  may  lead  In  dysphagia  ;  whde  in  the  thorax  a  mediastinal 
new  growth,  dislocation  backwards  of  the  sternal  end  of  the  clavicle, 
abscess  in  connecti^m  with  Potts'  Jisease  of  the  spine,  aneinysm  of  tlie 
aorta,  or,  very  nirely,  a  larjj;e  pericardial  effusion,  may  compress  and 
narrow  the  lumen  of  the  cPHOpliagus.  But  it  is  remarkabk^  how  com- 
paratively tolerant  the  lesopliagus  is  of  pressure  exerted  from  withont. 

By  the  word  stricture,  however,  is  now  meant  a  narrowing  due  to 
some  change  actually  in  the  walls  of  the  oesophagus ;  under  this  heading 
are:— 

(i.)  Spasmodic  stricture ;  described  under  neuroses  of  the  oesophagus 
(p.  378). 

(ii.)  Simple  stricture :  this  is  a  rare  condition,  and  its  etiology  is 
somewhat  doubtful.  When  it  occurs  the  stneture  is  found  in  tme  of 
two  situations :  (a)  near  the  stomach,  or  (//)  some  little  distance  below 
the  ericiiiil  cartilage.  The  stricture  shows  no  evidence  of  former  inHam- 
matioii,  and  theie  is  no  forntaticm  of  cicatricial  tissue.  The  stricture  is 
membiTinuus,  and  consists  of  a  fold  of  mucotis  membrane  projecting 
inwards  towards  the  mitldle  of  the  himen  of  the  tube,  like  a  diaphriigm. 
It  has  been  thought  to  be  congenital ;  and  very  ]Kjssibly  some  of  the 
cases  occurring  in  the  upper  part  of  the  oesophagus  are  thus  explained, 
and  are  due  to  an  arrested  stage  of  the  kinking  process  which,  when 
fully  devclopeil,  gives  rise  to  congenital  atresia  of  the  a'i^o|)hngus. 

Against  this  view,  however,  is  the  fact  that  the  symptoms  in  moat 
cases  are  manifested  in  middle  or  even  in  advanced  life,  and  were  not 
marked  at  an  early  age.  Mr.  W.  Kendal  tVanks  suggests  that  such  a  stric- 
ture is  the  result  of  spasmodic  contraction  of  the  muscularls  mucosa?,  or 
circular  muscular  cnat ;  possibly  r»-flex  in  origin.  A  few  umloubted 
cases  of  congenitid  stinosis  of  the  lower  end  of  the  o^stiphagus  are  on 
record. 

Fibrous  or  cicatrieial  stricture  of  the  CBsophagus. — The  healing 
fif  an  ulcer  niay,  by  subsequent  contraction,  lead  to  progressive  ami  jM-r- 
manent  narrtiwing  of  the  lumen  — a  prcKCss  analogous  to  the  production 
of  a  urethral  stricture.  Tiius  it  may  follow  ulceration  set  np  by  the 
im|uiction  of  foreign  botlies,  or  by  rough  or  sharp  ]>ieces  of  footh  A 
gastric  ulcer  in  a  somewhat  unusual  position  rouud  the  cariliac  orifice 
may  lead  to  tesuphageal  obstrurtion-  In  syjihilis  the  contraction  of 
cicatrices,  or  the  jtresenceof  a  gumma  on  the  wall  of  the  tube,  might  give 
rise  to  dysphagia.     It  has  been  thought  that  clironic  ceso]»hagiti8  may, 
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by  ulceration  and  subsequent  organisation,  account  for  some  cases  of 
fibrous  stricture. 

But  tlie  commonest  cause  of  fibroua  stricture  ia  umloubtedly  inflam- 
matiotij  ulceration!  ^^id  subsequent  cicatrisation  of  tho  muccm^  liniJ  uuder- 
lying  coats,  due  to  the  action  of  aciils,  alkalies,  liot  Huids,  and  tbe  like 
(tiauinatic  oe^uphagitis),  wliethcr  taken  accidentally  or  with  auicidul 
in  ten  L 

When  a  strong  scJution  of  Ji  corrosive  poison  is  taken,  the  primary 
ditficiilty  (ilyspha^'ia)  and  jmin  (odynphagia)  in  swallowing  pas^  almost 
uuiuterrnptedly  into  the  dyspliagia  Ciiiirfcd  l«y  the  cicatricial  narrowing  of 
tho  luuien  of  the  gullet.  When  a  weak  solution  has  been  taken,  the  pain 
and  dilHculty  in  BwallowiuLj  due  Lu  the  ulceration  p:is,s  away  as  the  surface 
heals ;  but  in  a  few  mouths  dysphagia  recurs,  and,  as  the  cicatrisation 
progresses,  becomes  more  marked. 

The  stricture  is  usually  of  considerable  extent,  2  to  3  inches  or 
more ;  or  there  maj^  be  several  strictures.  Above  the  obstruction  the 
muscular  walls  may  be  hypertrophied,  and  occasionally  the  tube  may  be 
dilated. 

luflammation  around  the  stricture  may  give  rise  to  a  |>eri<T?sophageaI 
abscess  ;  or  the  peiforatiou  uf  an  ulcer  to  pleurisy,  gangrene  of  the  lung,  or 
an  abscess  in  the  immediate  neighbourhood  of  the  gullet. 

Sf/mptsms. — Tlic  dysphagia  begins  gradually,  and  is  progressive  and 
permanent.  Inability  to  take  solid  foi>d  may  come  on  suddenly,  and  ia 
succeeded  by  dysphagia  for  liquiils.  From  added  8pa,Hm  the  obstruction 
may  vary  in  degree,  but  tiever  entirely  disappear.^  as  it  does  in  puie 
-spasmodic  stncture.  A  bougie  is  always  arrested  at  the  same  |Mjirit  in 
its  progress ;  and  by  means  of  au;*cultation  the  situation  of  the  stncture 
can  ho  confirmed.  Food  is  returned  shortly  after  l>eing  taken,  and  is 
alkaline  in  reaction.  The  food  generally  Kcems  to  the  patient  to  stop  at 
or  about  the  episternal  notch.  Emaciation  is  a  natural  result  of  the 
chronic  starvation. 

X'wf/wa^iA". — The  history  that  an  irritant  or  corrosive  poison  has  been 
swallowed  is  an  important  factor.  In  cases  of  syphilis  other  signs  of  the 
disease,  and  tho  relief  of  tho  symptoms  after  antisyphilitic  treatment^ 
point  to  a  stenosis  of  specific  origin  ;  but  the  diagnosis  of  syphilitic  piric- 
ture  can  never  amount  to  more  than  a  conjecture  (Mackenzie),  When 
there  is  no  history  of  an  injury^  an  aneurysm  should  always  be  first 
suspected  ;  then  carcinoma,  and,  lastly,  simple  stricture.  If  there  be  the 
least  suspicion  of  an  aneurysm  a  bougie  must  not  be  used ;  antl  in 
malignant  stricture  great  care  should  be  taken,  as  i>erforation  may  be 
easily  pro<luced. 

The  early  symptoms  of  tratmiatic  and  malignant  stncture  are  indis- 
tinguishable ;  liut  tho  history  of  tnuimutic  cesopliagitis,  and  the  slow 
development  «>f  the  dy^^hagia,  distinguish  the  former  from  the  stenosis 
due  to  carciinmia.  Signs  of  juessure  on  the  recurrent  laryngeal  nerves 
shoidd  suggest  aneurysm  or  malignant  stricture  ;  pressure  on  these  nerves, 
in  innocent  strictures  of  the  gullet,  is  rare. 
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It  should  be  remembered^  liowever,  that  carcinoma  may  arise  in  a 
fibrous  stricture  of  some  standing;. 

Several  methods*  of  tieutment  have  been  advocated  and  practised; 
gradual  and  raj>id  dilatation^  internal  <Psopli  ago  torn  j,  o[*etiing  the  a?so- 
phagus  below  tlie  stricture  or  t*xternal  cesojiliagotomy,  the  introduction  of 
a  Symonds  tube,  and  gastrosiomy. 

Rapid  dilatation  and  internal  and  external  oesophagotomy  are  un- 
certain in  tht^ir  elfects  and  dangerous  iti  applicution,  and  should  not  be 
employed. 

Gradual  dilatation  should  be  first  employed,  cesopbageal  bougies  of 
increasing  size  being  jmssed  every  other  day  or  &o.  The  bougie  is  left 
for  some  minutes  in  (he  stricture,  and  then  withdrawn  ;  the  *.ame  sized 
bougie  should  be  introduced  several  times  More  proceeding  to  tlie  next 
size.  When  dilatation  is  complete  a  bougie  should  still  be  passed  at 
intervals  of  a  months  to  prt^vL^nt  the  occurrence  of  any  relapse.  Electro- 
lysis bas  been  employed  with  success  in  some  cases. 

In  ciisea  where  the  diagnosis  lie' ween  ciciitricial  and  malignant  stenosis 
is  doubtful,  a  Symonds  tube  should  bo  worn  {vide  Malignant  Stricture, 
infra).  If  the  stricture  have  Wtome  impassable,  and  gradual  dilatation 
or  the  introduction  of  a  Symonds  tul'C  be  therefore  imi>08silile,  gastrostoray 
must  be  (performed  witliout  delay.  Life  may  be  sustained  for  some  lime 
by  rectal  feeding,  and  fi*r  this  pnri»*isc  l>eubes  solid  enema  is  the  best ; 
but  tlie  operation  of  gastrostomy  should  not  he  postponed  until  the  patient 
is  in  extremis  {nde  treatment  of  Malignant  Siricture,  p.  372), 

In  the  rare  condition  of  simple  or  membranous  stricture  Mr.  Kendal 
Franks  has  performed  oesoi>hageetomy  with  success. 

rmjn<ms, — If  the  patient  come  under  observation  early,  so  that  tlie 
stricture  can  be  treated  ami  hia  mitritinn  kept  up  by  fooil,  the  outlo«^k  is 
good,  I  ft  on  the  otiier  hand,  the  n:irrowing  has  hecome  extreme  and  the 
patient  is  emaciated,  there  is  danger  that  he  nuiy  die  of  exhaustion  before 
treatment — usually  gastrostomy — has  had  time  to  woik  any  good. 

This  fonn  of  stricture  is  compatible,  under  treatment,  with  a  very 
considerable  lease  of  life. 

Malignant  stricture  of  the  CBSophagus. — About  five  cases  of  sar- 
coma  of  the  fesophiigus  have  heen  recojdi  d.  In  tEie  cases  of  Mr.  Targett 
(19)  and  Dr.  C.  Ogle  the  tumours  w^ere  peduncidated.  Sarcoma  of  tlio 
lymphatic  glands  in  the  immediate  neighbourhood  of  the  irsophagns  may 
lead  to  stenosis  ;  but  this  is  not  primary  sarcoma  of  the  gullet,  and  is 
of  course  a  much  cotumoner  event. 

The  course  and  symptoms  of  sarcoma  do  not  appear  to  differ  from 
those  of  carcinoma  c»f  the  a^sojdiagns.  Histohigically  sarcoma  of  the 
oesophagus  may  be  a  mixed,  round,  or  spindle-celled  sarcoma. 

EiwlfHjif. — Carcinoma  of  the  oesophagus  occurs  nuicli  more  commonly 
in  mtn  than  in  women.  In  55  cases,  c<«llected  by  Dr.  A.  IL  Wilson 
from  ti*e  [>ost- mortem  books  of  St  GeorL'e's  Hr^^ipitai,  8  were  in 
women— a  proi)ortion  of  14*5  per  cent;  while  in  59  cases,  collected 
from  various  published  sources  by   Mr.   Butlin  (3),   12    cases    occurred 
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in  women — a  proportion  of  20  per  cent.  In  100  cases,  collected  bj 
Mackenzie,  29  women  were  affected.  In  510  cases,  gathered  together  by 
Mr.  Newman,  402  were  in  men  and  108  in  women. 

In  7297  cases  of  primary  cancer  of  various  parts  of  the  body,  collected 
from  the  records  of  four  large  metropolitan  hospitals  by  Mr.  Koger 
Williams,  2669  were  in  men;  and  of  these,  144  were  primary  in  the 
oesophagus — a  percentage  of  5*3  :  while  in  the  4628  cases  of  cancer  in 
women  the  oesophagus  was  primarily  affected  in  35,  or  0*7  per  cent. 

A  family  history  of  malignant  disease  has  been  supposed  to  indicate 
a  proclivity  to  carcinoma  of  the  oesophagus.  Mackenzie  found  such  a 
history  11  times  in  60  cases,  and  quotes  10  cases,  recorded  by  Kichardson, 
in  all  of  which  it  was  present.  In  the  55  cases  from  St.  George's 
Hospital  a  family  history  of  malignant  disease  is  mentioned  in  four  only ; 
one  being  included  in  which  a  brother  of  the  patient  died  in  the  hospital 
of  carcinoma. 

Alcoholism  and  long-continued  dyspepsia  have  been  suggested  as  causes 
of  carcinoma ;  but  there  seems  lit  lie  to  support  this  opinion.  Yoelcker 
has  suggested  that  enlarged  bronchial  glands  may  by  irritation  be  a  causal 
factor  in  the  development  of  carcinoma  of  the  gullet  opposite  the  bifurca- 
tion of  the  trachea.  It  is  certainly  remarkable  that  carcinoma  fre- 
quently occurs  in  the  parts  of  the  oesophagus  which  are  normally  narrower 
than  the  rest,  and  thus  more  subject  to  irritation. 

Influence  of  age, — The  disease  is  rare  before  forty,  and  commonest 
between  fifty  and  sixty.  Dr.  V.  D.  Harris  hiis  recorded  a  very  excep- 
tional case  of  carcinoma  of  the  oesophagus  occiu^ring  in  a  man  aged 
twenty-one. 
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-  Butlin's  cases. 

Women  are  attacked  at  a  much  earlier  age  than  men :  thus,  in  100 
cases  collected  by  Mackenzie,  all  those  under  the  age  of  forty — eight  in 
number — were  in  women.  The  average  age  in  woman  is  about  forty-five ; 
in  man  it  is  about  fifty-five. 

Sitimtion  of  the  growth. — Considerable  discussion  has  taken  place  as 
to  the  commonest  site  for  carcinoma  in  the  oesophagus  ;  the  upper,  middle, 
and  lower  thirds  being  each  thought  by  various  observers  to  be  the  part 
most  often  attacked. 

Mr.  Butlin  (3)  points  out  that  if  the  oesophagus  be  divided  into  halves 
in.stead  of  into  thirds,  the  number  of  times  each  half  is  aff'ected  is  much 
the  same.  This  is  fairly  borne  out  by  the  cases  from  the  post-mortem 
records  of  St.  George's  Hospital,  as  follows  : — 
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tTpper  tliird 
Middle    „    . 

.     13  (6  of  which  were  in  women), 
.       8 

■             Lower     „    . 

.     14 

V             Upper  half  - 
■              Lower     „    . 

8  (1  in  a  woman), 
.     12  (1  ma  woman). 

In   445  cases  collected  by  Newman,  the  upper  third  was,  however, 
more  often  affected  than  the  other  two  put  together  ;  hia  figures  are  : — - 


Upper  third 
Middle    ,, 
Lower     „ 


227^  51  per  cent 

98  =  22        „ 
120=27 


P 


As  this  author  points  out,  though  necropsy  reveals  the  extent,  it  does 
not  necessarily  show  the  point  where  the  growth  began  ;  for  it  may 
spread  considerably  during  the  patient's  life. 

Wht-n  the  growth  is  at  tlie  junction  of  the  ce^Rophagiis  and  pharynx 
there  may  be  some  dithculty  in  deierminiug  where  it  began.  This  fact, 
together  with  the  soraew*hat  arbitrary  line  of  demarcation  between  these 
continuous  channels,  may,  as  Mackenzie  points  out,  account  for  some  of 
the  marked  differences  in  the  statistics. 

In  the  cases  collected  by  Dr,  WiUon  from  the  records  of  St  George's 
Hospital,  it  is  noteworthy  that  six  out  of  the  eight  cases  of  carcinoma 
in  women  occurred  in  the  upper  third  of  the  tube. 

The  growth  may  spread  either  from  the  cesophagus  to  the  pharynx 
or  conversely.  It  is  well  known  that  at  the  lower  end  of  the  (esophagus 
carcinoma  may  spread  to  the  cariiiac  orifice  of  the  stomach  ;  and  con- 
verseJy,  in  two  cases  of  extensive  carcinoma  of  the  cardiac  end  of  the 
stomach  I  liave  seen  the  growth  spread  up  into  the  subnnieosa  of  the 
oesophagus.  The  microscopic  characters  of  the  growths  w^ere  ineom- 
patible  with  the  view  that  tiie  growth  had  spread  dow^ti wards  from  the 
OBSophagris.  Carcinoma  of  the  cardiac  orifice,  on  the  other  hand,  apart 
from  carcinoma  of  the  cardiac  end  of  the  stomach,  is  primary  ;  not  in 
this  organ,  but  in  the  a?sophagiis. 

M(frind  analonitj, — Carcinoma  beginning  in  the  epithelial  lining  passes 
into  the  loose  submucosa,  and  tends  to  spread  transversely  round  the 
Joimen  of  the  tub(^ ;  while  at  the  same  time  it  inhltrates  the  muscular  coats. 
'The  extent  to  which  it  involves  the  circumference  of  the  oesophagus  varies  \ 
but  frequently,  as  in  other  parts  of  the  alimentary  canal,  carcinoma  pro- 
duces an  annular  stricture.  Obstruction  depends  chiefly  on  this  annular 
character  of  the  growth,  but  also  on  the  proj<'ction  of  th*^  grow^th  into  the 
lumen  of  the  tube.  At  some  distance  from  the  growth  small  white 
nodules  of  a  similar  structure  may  occur  in  the  mucous  membrane,  which 
Mr.  Butlin  (3)  regards  as  outlying  processes  of  the  main  growth,  and  not 
as  seeoodary  or  independent  growths.  Mr,  Targe tt  (20)  has  recorded  a 
case  in  which  a  fibrous  polypus  of  the  oesophagus,  lying  four  inches  above 
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a  carcinomous  growth  iti  tlio  oesophagus,  became  invaded  superficially  \y 
the  growth  ;  possibly  by  implantation  atTected  hy  cutheterisation. 

Histologically  squamous-celled  carcinoma  or  epithelicma  is  found  in 
an  overwhelming  mitjority  of  the  cases  ;  in  a  small  percentage  tht*  growtii 
13  a  spheroidal-celled  carci noma:  in  this  tase  it  is  usually  fecirrhous,  but 
is  occasionally  medullary.  The  course  of  scirrhous  splieroidal -celled 
ciircinoma  is  very  slo\v»  and  may  be  twice  that  of  squamous-celled  car- 
cinoma ;  while  the  mednllary  form  is  rapid.  Two  very  exceptinnal  cafl6^ 
of  colloid  carcinoma  have  bien  recorded  ;  and  Mr.  Newmun  describes 
unique  case  of  columnar-celletl  carcinoma  occupying  the  lower  three 
iuche.^  of  the  cesophugus  ;  it  does  not  appear  that  the  growth  spread  from 
the  stom:ich,  Spheroidal-celled  carcinoma  may  be  derived  from  the  mucous 
glands,  which  are  commoner  in  the  low^er  third  of  the  tesophagus.  In 
Mr.  I{utlin*s  fifty -nine  cases,  fifty-four  were  of  the  squamouscelled  variety 
and  four  of  the  spheroidal-celled  type ;  the  other  was  Dr.  Bristowe^s  cj 
of  colloid  carcinoma. 

Ulceration  begins  early  ;  it  was  absent  in  three  cases  only  of  fifty-five 
collected  from  the  records  of  St.  George's  Hospital.  Ulceration  of  the 
growth  diminishes  the  ohstnictiori ;  andj  if  very  early  or  rapid,  may  explain 
the  occasional  latent  ca^^es  of  oesophageal  carcinoma,  where  no  dysphagia  is 
present  Ulcerated  particles  of  growth  may  in  rare  cases  he  vomited  up, 
in  which  cases  microscopic  examination  of  the  tissue  will  settle  any  doubt 
that  may  exist  as  to  the  nature  of  the  stricture. 

By  extension  and  ulceration  the  growth  tends  to  invade  neighbouring 
organs.  Thus  it  may  so  constrict  the  trachea  or  bronchi  as  to  lead  to 
suffocation ;  it  may  grow^  by  continuity  into  the  lobes  of  the  thyroid 
body ;  into  the  connective  tissue  of  the  mediastiuiim,  or  into  the  hndiea 
of  the  vertehrte.  Ulceration  may  put  the  cesoj^hagus  into  communication 
with  the  trachea  or  bronchi,  and  give  rise  to  a  fatal  sei>tic  broncho- 
pneumonia;  it  may  perforate  inio  the  pleura  or  lung — usually  the  right 
— and  set  up  pleurisy  or  gangrenous  pneumonia.  The  pericardium  is 
not  often  jmt  into  communication  with  the  ueaophagua. 

In  rare  cases  ulceration  of  oesophageal  carcinoma  may  be  followed  hy 
a  localised  abscess  in  immediate  relation  with  the  growth. 

Ulceration  into  the  aorta  or  its  branches  is  very  rare,  Dn  F.  Taylor 
was  not  able  to  collect  more  than  nine  examples  of  this  accident.  When 
it  occurs,  death  may  result  from  sudden  and  profuse  hnematemesis. 

The  recurrent  laryngeal  nerves  are  often  implicated  in  the  growth  ; 
and  occasionally  the  sympathetic  is  similarly  affected. 

Secondary  growths  occur  most  frequently  in  the  adjacent  lymphatic 
glands,  which  parts  were  infiltrated  in  twenty-four  out  of  fifty-five  cases ; 
the  liver  w^as  attacked  in  ten  eases,  the  kidneys  in  five,  the  hones  in  four, 
the  an pmre rials  and  the  spleen  in  two  cases  each.  Secondary  growths 
were  found  six  times  in  the  lungs ;  hut  in  three  of  these  there  was  a 
perforation  into  the  trachea  or  bronchi ;  so  that  the  growths  may  have  been 
due  to  implantation.  In  one  case  where  the  right  bronchus  was  perforated 
the  corresponding  lung  only  was  affected. 
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Symptoms. — These  in  malignant  stricture  reaemlilo,  in  a  general  way, 
those  of  traumatic  stricture.  Pifficully  in  swnlltnvmg,  first  uf  solids  ujid 
later  of  liquidSj  usimlly  comps  on  gradually  ;  hut  it  may  be  quite  sudtlen 
in  ita  uppearing.  There  may  l>e  constant  dull  pain  in  the  gullet,  matle 
worse  by  any  attempt  to  swallow  ;  or  severe  pain  may  be  felt  betvs  ern  the 
shoulders.  But  on  the  other  ham!  the  dysphagia  is  often  paiide^s^ 
especially  when  the  growth  is  in  the  lower  part  of  the  aisoi>hagus  (New- 
man). Keturn  of  food  shortly  afttT  it  has  been  taken  is  frequent ;  the 
vomit  may  contain  frothy  mucus  stained  with  biood,  or  t'Ven  sloughing 
portions  of  the  growth.  OLcasioTially  swallowing  becomes  easier  after 
Reparation  of  projections  of  the  growtli  which  have  blocked  up  the  lumen 
of  the  tube.  On  the  other  hand,  the  obstruction  may  sudrh-uly  become 
absolute  from  impaction  of  food  in  the  stricture.  As  a  rule  the  dysphagia 
18  steadily  progressive.  Cough  is  a  common  c(»nsequence  ;  and  when  there 
is  a  communication  with  the  trachea  or  bronchi  it  is  very  severe  and  is 
constantly  set  up  by  taking  food. 

Hoarseness,  enfeebhment,  and  even  loss  of  voice  may  result  from 
pressure  on  the  rt^current  laryngeal  nerves,  and  is  an  imlicntion  of 
malignant  rather  than  of  cicatriciul  stricture,  Huuger  in  the  early  stages 
may  be  a  pressing  symptom  ;  but,  as  the  disease  progresses,  the  patient 
becomes  iiidilferent  or  even  unwilling  to  take  nourisbment.  The  breath 
l>ecome8  offensive.  Hiccough  may  be  present,  and  thirst  associated  with 
dryness  of  the  mouth  may  be  a  troublesome  and  severe  feature.  Rapid 
emaciation,  marked  loss  of  weight,  and  extreme  debility  are  prominent 
syroptfjms. 

The  progress  of  the  disease  is  rapid  ;  and  death  from  exhaustion,  septic 
absorption,  stan'ation,  or  from  pulmonary  complications,  occurs  within  a 
year  from  the  first  symptoms,  often  mtich  sooner. 

Diagmsis.~l!\\\i  history  and  rapid  progress  of  the  disease  will  usually 
distinguish  it  from  traumatic,  or  from  simple  fibrous  stricture ;  though  in 
the  earlier  stages,  especially  if  there  be  no  history  of  the  taking  of  poison, 
cicatricial  stricture  may  very  closely  resemble  it.  Paralysis  of  one  or 
both  vocal  cords,  or  the  presence  of  palpably  enlarged  glands,  point 
strongly  to  malignant  stricture. 

From  chronic  cesophagitis,  spasmodic  stricture  and  paralysis^  the 
sjiecial  features  of  each  and  tho  cautious  passage  of  a  bougie  will  dis- 
tinguish it  In  chronic  TO^ophagitis  and  paralysis  the  bougie  will  pass 
without  any  difficulty  j  but  in  spasmodic  stricture  the  bougie  will  be 
arrested  in  different  situations,  and  the  obstruction  can  be  overcome  by 
persisting  in  the  pressure. 

Pain  on  swallowing,  due  to  inflammation  or  ulceration  about  the 
larynx,  may  suggest  malignant  stricture,  especially  in  tuberculous 
laryngitis  when  at  the  same  time  there  is  considerable  w^asting.  The 
passage  of  a  Imugie,  however,  will  show  that  there  is  no  organic 
obstruction. 

Occasionally  the  question  as  to  which  of  the  thrf^e  conditions — 
mediastinal  growth,  aneurysm,  or  carcinoma  guise — is  present,  requires 


most  careful  consideration  of  the  physical  signs  and  symptonifi ;  and  it 
may  be  very  difficult  to  come  to  a  d*?finite  diagnosis, 

Treatnunt. ^-In  a  few  cases  where  the  growth  was  in  the  neck  the 
affected  segment  has  been  excised  ;  but  in  the  nrnjority  of  cases  it  is  out 
of  reach,  Opening  the  OBsophagiis  below  the  st  tic  Lure  (iijsophugotomy) 
is  rarely  practicable,  is  much  more  difficult,  and  is  less  certain  than 
gaatroatomy*  Fmctically  the  treatment  is  palliative  only,  and  consists 
in  careful  feeding  and  the  constant  wearing  of  a  Symonds  tube,  or  in 
gitstrostomy. 

In  the  earlier  stages  of  malignant  stricture  Mr.  Symonds  advocates 
intubation  of  the  stricture.  A  short  tube,  with  a  projecting  rim  at  the 
top,  which  rests  on  the  upper  margin  of  the  stricture,  is  introduced 
through  tfie  stricture  and  left  in  place:  threads  attncbed  to  the  tube 
are  brought  out  at  the  mouth,  so  that  the  tuhe  can  be  removed  when 
desired,  In  the  later  stages,  when  there  may  be  a  fistulous  communica- 
tion between  the  oesophagus  and  the  air- pass nges,  it  is  important,  in 
order  to  avoid  any  lung  ctimpHcations,  that  no  f«^o<i  at  all  should  pass 
into  the  oesophagus;  and  this  is  effected  by  the  patient  constantly  wearing 
a  tube  which  is  long  enough  to  pass  through  the  stricture  into  the 
stomach  ami  to  convey  liquid  food  The  upper  end  of  the  tttbe,  which  is 
free  at  the  back  of  the  mouth,  is  fixed  by  threa^ls  to  the  whiskers,  to  the 
skin  behind  the  ears^  or  to  the  teeth.  Th«  cundition  of  the  threads 
should  be  examined  daily,  and  cnre  taken  that  they  are  not  bitten  through; 
otherwise  the  tube  may  be  partially  swalloweil,  in  wliich  case  it  is 
extremely  difficult,  if  not  impossible,  to  recover  it. 

Mr.  Berry  has  advocated  tlie  employment  of  soft  india-rubber  tubes, 
which  may  be  introduced  and  removed  on  catgut  guides,  after  the  manner 
of  railway  catheters  in  the  uretlrra. 

Gastrostomy  is  usually  resorted  to  much  tno  late  in  the  course  of  the 
disease,  and  thus  the  operation  has  not  a  fair  chance.  This  is  well  borne 
out  by  Newman*3  etatistrca  of  gastrostomy  both  for  cicatricial  and 
malignant  stricture.  Of  48  cases  of  cicatricial  stricture,  23  died  within 
a  month  of  the  oi>eration  ;  and  of  280  cases  of  gastrostomy  for  malignant 
disease,  154  died  within  a  month.  The  causes  of  death  in  both  classes 
taken  together  of  those  dying  within  the  month  w^i  re — exhaustion  in  53 
per  cent,  peritonitis  in  21  per  cent,  pneumonia  in  15  i>er  cent. 

On  the  whole,  gastrostomy  is  the  most  satisfactory  method  of  treat- 
ment, and  should  not  be  delayed  until  the  patient  is  emaciated  and  pulled 
down  by  chronic  starvation.  Yet  at  best  ga^strosiomy  is  but  palliative, 
inasmuch  as  the  growth  gradually  invades  the  important  structures  in 
immediate  relation  with  it,  and  thus  leads  to  death  in  one  or  other  of  the 
various  ways  already  mentioned.  It  is  therefore  hanily  fair  to  compare 
the  effects  of  gastrostomy  with  those  of  colotomy  for  carcinoma,  and  to 
expect  that  life  will  be  as  much  prolonged  in  the  former  case  (6), 

ProffTwsis. — Unless  radically  removed,  and  this  is  practically  out  of 
tlie  question,  the  growth  will  rapidly  cause  lieath  j  most  patients  die 
well  within  a  year  from  the  beginning  of  symptoms.     But  the  course  of 


the  disease  varies  under  different  conditions^  and  life  may  be  prolonged 
by  careful  feeding  through  a  Symonds  tube,  or  by  an  early  gastrostomy. 

When  carcinoma  attacks  the  upper  part  of  the  cesopliagiia  its  course 
is  more  rapid  than  whvn  the  lower  part  is  affected. 

When  there  is  evidence  of  the  extension  of  ulceration  into  any  of 
the  neighbouring  parts,  death  is  at  hand. 

Innocent  Tumours,— Simple  or  benign  tumours  of  the  cesophagns 
are  rare  if  the  sniidl  warty  growths,  which  are  quite  unimportant,  be 
excepted 

Fibromna  and  myomas  may  be  of  considerable  size,  and  may  simulate 
the  symptoms  of  cicatricial  or  malignant  stricture  j  on  the  other  hand, 
from  compensatory  dilatation  of  the  cesoj^liagns  around  the  tumour 
(which  is  almust  always  polypoid)  there  may  be  no  obstruction ;  and 
symptoms  may  be  absent. 

Other  varieties  of  growth  have  been  described,  but  are  mere  patho- 
logical curiosities, 

PerloBsophagreal  abscess, — As  the  result  of  caries  of  the  spine  an 
abscess  may  be  f«>rmed  in  connection  with  the  cesophagns  after  the 
manner  of  a  post-pbaryngeal  abscess ;  bnt  a  pericesophageal  abscess  fre- 
quently presents  laterally,  and  displaces  the  cesuphygus  to  one  side  and 
not  anteriorly. 

Suppurating  glands,  whether  secondary  to  inflammation  elsewhere, 
in  the  mouth,  throat,  or  head,  or  as  the  result  of  tubercle,  may  lead  to 
an  abscess  in  close  relation  to  the  cesophagns.  A  caseous  gland  at  the 
bifurcation  of  the  trachea  may  soften  down  and  discharge  into  the 
oesophagus,  or  into  the  trachea;  or  may  lead  to  a  fistulous  coramunication 
between  the  two.  Cicatrisation  of  the  abscess  cavity  left  after  discharge 
into  the  oesophagus  may  result  in  a  tmction  diverticulum,  Suppuration 
and  abscesses,  from  whatever  cause  they  arise,  may  open  into  the  a?so- 
phagns  J  thus  an  abscess  in  connection  with  the  larynx  or  thyroid  gland 
may  discharge  into  it.  Suppuration  in  the  iramedijite  neighbourhood  of 
the  oesophagtia  m^y  follow  acute  traumatic  oesophagitis,  or  may  result 
from  ulceration  of  the  oesophagus. 

The  abscess  may  be  of  very  various  dimensions  ;  eventually  it  dis- 
charges into  the  oesophagus :  while  eroding  the  cesophageal  wall  it  may 
travel  in  the  loose  submucous  layer,  and  dissect  the  mucous  coat  from  the 
muscular  coat,  and  thus  give  rise  to  a  diffuse  phlegmonous  oesoplmgitis. 
Except  when  due  to  caries  of  bone  the  course  of  a  pericesophageal  abscesa 
is  acute* 

S^mpioms,— The  chief  symptoms  are  pain  in  swallowing  with  difficulty 
in  taking  food,  and  pain  on  movement  of  the  neck.  Dyspnoea,  due  to 
pressure  on  the  trachei^  may  come  on. 

TreatmenL — If  the  abscess  is  in  the  neck  it  should  be  opened  at  once. 
A  pericesophageal  abscess  in  the  thorax  in  connection  with  the  bronchial 
glands  cannot  be  diagnosed  with  any  certainty  ;  but  it  has  been  suggested 
that  emetics  should  be  given  in  the  hope  of  rupturing  the  abscess  by  the 
effort  of  vomiting. 


Spastnodie  stricture  of  the  cesophagus.  ^  CEsophaglsmus  occurs 
ifi  neurotic  young  women  {18-30  years);  but  al&o  in  men  of  a  similar 
type,  and  in  hvpocljondnacs.  Cases  have  been  recorded  in  which 
it  has  attacked  mothLT  and  daiighter  in  such  a  way  as  to  apjj^ar  heredi- 
tary. 

It  may  be  purely  psychical  ;  but  it  is  more  often,  perhaps,  associated 
with  rt-flex  irritation,  especially  in  the  area  supplied  by  the  vagi,  if  not 
secondar)^  to  it.  Thus,  as  might  he  expected,  spnsm  may  accompany  any 
disease  of  the  oesophagus  itself;  especiMlly  inflammation  and  ulceration.  But 
in  these  cases,  inasrauch  as  there  is  some  organic  changi?  in  the  gidlct,  the 
condition  of  spasm  is  spcondary  or  subordinate,  and  is  not  to  be  described 
simply  as  spasmodic  stricture.  Characteristic  examples  <if  this  neurosis 
may  seem  to  depend  on  pharyngitis  or  gastric  disorder,  und  are  some- 
times dated  back  hy  the  patient  to  damage  received  in  swallowing  rou^h 
foQil,  hones,  or  foreign  bodies  ;  it  is  then  perhaps  due  to  "autosuggeslion," 
Keflex  irritation  from  distant  parts,  such  as  the  genital  organs,  appears  to 
play  some  part  in  setting  up  spasm.  Spasm  is  a  prominent  and  painfnl 
feature  in  human  rabies,  and  is  present  in  the  hysterical  imitation  of 
that  disease.  It  has  Ijeen  attributed  to  the  gouty  and  rheumatic 
diathesis. 

Its  patliologij  conshtB  in  an  irregular  contraction  of  the  circular  coat 
which  has  been  su|>posed  to  precede  the  bolus  of  food  instead  of 
accoiupanying  or  following  it,  as  normally  it  should  do. 

8[»asra  of  the  oesophagus  has  been  associated  with  the  abnormal 
origin  of  the  riglit  subclavian  artery  from  the  thoracic  aorta.  This 
vessel,  which  is  due  to  persistence  of  the  right  4th  aoitic  arch,  passes 
beliind^  sometimes  in  front  of  the  oesophagus,  and  has  been  thought  to 
compress  that  tnbe  and  thus  to  give  rise  to  "dysphagia  lusoria."  Whether 
this  be  so  appears  doubtful 

Sympktms. — The  dysphagia,  whicli  is  more  or  less  pnroxysmal  and 
varying  in  degree,  comes  on  suddenly,  and  may  he  attended  by  gulping 
noises.  There  is  no  inclination  for  food,  and  when  taken  it  may  be 
suddenly  and  violently  rejected.  Spasm  is  increased  by  cold  liqtiid  food, 
so  that  the  patients  usually  prefer  warmed  food.  Globus  liyBtericiis  may 
be  present,  and  be  accomp:inied  by  some  pain  and  discomfort.  As 
emaciation  is  not  present,  or  advances  to  no  great  degree,  its  absence 
help'^  us  to  distinguish  this  affection  from  maligmint  stricture. 

There  is  no  constancy  in  the  spot  where  the  bongie  is  arrested  ;  the 
resistance  will  nearly  always  disappear  as  the  pressure  is  continued,  if 
necessary  under  the  influence  of  chloroform. 

Dk^fuosis. — The  age,  sex,  ami  character  of  the  patient  should  be  taken 
into  account  The  manner  in  which  the  dysphagia  comes  on^  and  its 
intermittent  or  progressive  course,  are  important  in  distinguishing 
spasmodic  from  organic  ajmsm.  The  absence  of  emaciation  is  strongly 
in  favour  of  spasm.  In  addition  to  the  knowledge  to  be  obtained  from 
the  passage  of  a  bougie,  to  which  I  have  already  referred,  auscultation  of 
the  oesophagus  may  be  employed.    In  spasmodic  stricture  the  oesophageal 
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sound  is  unaltered ;  in  organic  stenosis  it  is  prolonged,  delayed,  or 
replaced  by  a  continuoua  confused  bubbling  eounci,  sometimes  with  a 
grating  note. 

Trtalment  is  local  and  constitutional. 

The  passage  of  a  bougie  may  bring  about  a  cure,  or  cautious  galvanism 
by  means  of  an  oesophageal  bougie  may  be  successfully  employed. 

Liquids,  not  solid  food,  should  be  given  ;  and  care  should  be  taken  to 
see  that  they  are  warmed  and  sweetened.  General  treatment  of  the 
l*atient'»  health  and  special  an ti -hysterica I  and  anti-spasmodic  remedies 
should  be  prescribed,  and  attention  directed  to  the  cure  of  hysteria  or 
hypochondriasis. 

Simple  ulceration, — Simple  ulceration  of  the  cpsophagus  is  rare. 
It  may  be  due  to  damage  done  by  rough  masses  of  food,  or  by  foreign 
botlies.  In  poisoning  by  tartar  emetic  multiple  superficial  ulcers  may 
result.  Ulceration  has  been  met  with  in  the  course  of  typhoid  fever. 
Dr.  Wilks  refers  to  two  cases  in  which  ukers,  closely  resembling  gastric 
ulcers,  were  found.  Such  ulcers  near  the  lower  end  of  the  oesophagus 
have  been  found  associated  with  gastric  ulcers,  aud  have  been  attributed 
to  the  digestive  action  of  the  regurgitated  contents  of  the  stomach 
occurring  duriug  life  in  dyspeptic  persons.  Ulceraiion  is  said  to  restdt 
from  chronic  ceaophagitis.  It  is  sometimes  associated  with  syphilis;  very 
mrely  with  tubt*rcle.  Ulceration  in  traumatic  ceaophagitis  has  been 
already  mentioned.  In  newly -born  infants  ulceration  may  follow  idiopathic 
CB80ph;tgitis,  and  occur  either  at  the  upper  or  lower  end,  S|ieaking 
generally%  simple  ulcers  are  more  frecjuent  at  the  lower  end  of  the 
oesophagus,  and  are  occasionally  found  post-mortem  without  any  previoiis 
evidence  of  their  presence.  In  some  of  these  cases  the  ulceration  may 
have  been  due  to  digestion  occurring  during  the  death  agony  or  after 
death. 

Ulcers  have  been  described  as  occurring  on  the  mucous  membrane 
of  the  cesophagus  in  cases  of  pemphigus  and  in  variola.  With  re* 
gard  to  the  latter,  however,  considerable  difference  of  opinion  exists ; 
and  from  those  best  qualified  to  decide  it  appeiira  that  if  small -pox 
pustules  do  occur  in  the  oesophagus  the  occurrence  is  an  extremely  rare 
event. 

The  at/mptmu  due  to  ulceration  are  pain  and  difficulty  in  swallowing, 
and  spasm.  Bnt  the  existence  of  ulceration  can  be  rarely  diagnosed 
during  life,  and  the  presence  of  ulcers  at  the  autopsy  is  usually  quite  tin- 
expected.  Ulceration,  by  opening  some  of  the  oesophageal  veins,  may 
give  rise  to  severe  and  considerable  lisemorrhage. 

TrcatmetU, — The  existence  of  simple  ulcer  can  only  be  guessed  at ; 
^  but  if  it  is  suspected  the  treatment  should  consist  in  giving  soft,  I'nlpy, 

^H     or  liquid  food  by  the  mouth  ;  or,  if  there  be  much  dysphagia,  nutrient 
^B     enemas.     The  introduction  of  bougies  should,  of  course,  be  avoided, 
I  Eesulh  nf  simple  ulceration. — Heah'ng  of  a  simple  ulcer  may  give  rise 

I  to  cicatricial  stricture  of  the  oesophagus. 

I  The  presence  of  simple  ulceration  dij^poses  to  rupture  of  the  oesophagus, 
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and  has  probably  often  preceded  it.  Perforation  into  the  pleura  may  set 
up  empyema;  or  a  fistulous  communication  with  the  bronchi  may  result. 
Probably  many  of  the  cages  of  tnicheo-wsophageal  or  broncho-wsopbageal 
fistula,  not  of  malignant  origin,  are  due  to  softening  of  tuberculous  broricliial 
glaihls  putting  the  two  tubes  into  communication  ;  others  are  due  to  a 
perforating  tilcer  in  the  resopliagus. 

Rupture. —  [lUpture  is  a  very  rare  accident ;  so  much  so,  that  by  some 
it  has  bet-n  regarded  as  only  post-mortem  digestion  of  the  walls  of  the 
oesophagus  from  regurgitation  of  the  contents  of  the  stomach.  But  there 
is  no  doubt  that  the  ceaophagus  has  been  ruptureii  as  the  result  of  violent 
vomiting  and  retching. 

Etidogy,  - —  It  is  probable,  however,  that  there  was  some  local 
alteration  in  the  wall  of  the  oesophagus  ;  either  that  it  was  weakened  by 
ulceration  at  the  spot  where  the  rupture  eventually  occurred,  or  that 
there  was  some  narrowing  or  obstruction,  as,  for  instance,  by  a  foreign 
body,  above  the  point  of  rupture  ;  so  that  when  the  contents  of  a  full 
stomach  were  driven  up  into  the  oesophagus  very  forcible  dist^^nsion  took 
place.  The  rupture  always  occurs  in  the  lower  part  of  the  oesophagus, 
which  Mackenzie  has  shown  to  be  the  weakest  part^  and  is  in  the  long 
axis  of  the  tuhe. 

Symptoms. — Agonising  pain  comes  on  directly  after  the  nipture  haa 
presumably  occurred,  and  is  increased  on  movt-ment.  Though  the 
patient  is  able  to  swallow  yet,  as  the  food  passes  into  the  pleura,  he  can 
no  longer  vomit  it  from  the  stomach  ;  but  he  may  biing  up  a  little 
blood.  Marked  collapse  supervenes,  and  death  follows  after  an  interval 
varying  from  a  few  hours  to  a  few  days.  So  far  as  we  know,  it  is 
invariably  fatal. 

Subcutaneous  empliysema  has  been  noted  in  some  cases  as  a  result  of 
rupture  of  the  oesophagus. 

The  tliitgnosis  is  very  difficult.  If  nipture  be  suspected,  food  should 
be  given  either  by  rectum  or  by  means  of  a  Symonds  tube  kept  permanently 
in  the  stomach. 

Varicose  veins, — In  portal  obstruction,  as  is  well  seen  in  cases  of 
cirrhosis,  idl  communications  between  the  radicals  of  the  portal  vein 
and  the  general  systemic  venous  system  become  dilated.  There  is  an 
anastomosis  between  the  gastric  and  cesophngeal  vi^ins,  whereby  the  blood 
can  pfissfrotu  the  stomach  into  the  azygos  veins  without  ha\ang  to  traverse 
the  liver.  Varicosity  of  the  veins  at  tlie  lower  end  of  the  cesophagua 
may,  however,  occur  without  there  being  any  morbid  condition  of 
the  liver.  It  is  cf  course  rare,  but  cases  have  been  lecorded  in  which 
fatal  haemorrhage  in  quite  young  patients  was  due  to  this  cause.  These 
veins  may  become  considerably  dilated  and  varicose.  Rupture  or 
ulceration  of  these  oesophageal  piles  have  led  to  fatal  hajmatemesis.  This 
condition,  however,  can  scarcely  be  diagnosed,  and  at  best  cnn  only  be 
guessed  at. 

Treuimtni  would  be  that  of  the  primary  condition,  with  very  careful 
feeding  and  avoidance  of  any  rough  or  irritating  food. 
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Tf^mb&m  OF  THE  CESOPflAGUS.^  Paralysis  of  the  cesophagus  is  a 
decidedly  rare  affection. 

Etiologii. — ^It  may  be  functional  or  hysterical  in  origin;  but  in 
hysteria  spasm  is  much  commont-r  than  pani lysis.  It  may  occur  in 
cerebral  tumour  and  general  paralyesis  of  tlie  ini^ane. 

Diseases  attacking  the  nnclei  in  iho  pons  and  mednllaj  as  in  bulbar 
paralysis,  and  lesions  of  the  vagi,  and  as  perijjhura!  neuritis  due  to  lead  or 
the  poison  of  diphtheria,  may  occasionally  produce  it  It  has  been  thought 
that,  like  dilatatiun  of  the  tesophagiis^  it  may  be  due  to  muscular  weak- 
ness, and  that  diffictilty  of  swallowing  occurring  in  the  course  of  acute 
fevers  may  thus  lie  explained* 

Morbid  antthmy. — Little  is  known  of  the  morbid  anatomy  of  the 
affection  :  ilorell  Mackenzie  thought  it  probable  that  the  iumtn  uf  the 
tube  becomes  diminished  and  the  walls  degenerated.  On  the  analogy  of 
other  paralysed  viscera  dilatation  would  have  been  expiected.  Possibly 
some  cases  of  simple  dilatation  of  the  ie»o[thagu9,  where  there  is  no 
apparent  cause,  such  as  a  stricture,  rnay  be  thus  explained* 

The  Sf/mploms  consist  in  a  difficulty  in  swallowing  food,  which,  however, 
though  coustant,  is  not  absoluto  unless  the  pharyox  be  involved.  The 
normal  oesophageal  sound,  as  beaid  by  auscultaiion,  is  altered  or  lost 
Passing  a  bougie  proves  the  absence  of  any  ohstructioii  or  stricture. 
Regurgitation  of  food^  which  is  common  and  copious  in  dilatation,  seldom 
occurs  in  paralysis. 

The  trmfmeni  should,  when  possible,  be  applied  to  the  primary 
cause ;  but  hical  stimulation  by  pungent  food,  the  passiigt;  of  a  lube,  or 
electricity,  may  be  tried.  Faratlisation  of  the  iiiteiior  of  the  r esophagus 
must  be  carried  out  with  caution,  as  the  vagi  lie  in  close  proximity.  It 
is  obviously  more  likely  to  succeed  in  the  hysterical  cases  than  in  those 
the  result  of  grave  organic  diseases  of  the  nervous  system. 

In  cerebral  tumour  or  btdhar  paralysis  care  must  be  taken  to  see 
that  a  sufficiency  of  food  is  taken,  and,  if  need  be,  the  patient  should  be 
fed  by  the  stomach-lube, 

H.  D,  ROLLKSTON. 
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DISEASES  OF  THE   STOMACH 


Dyspepsia  is  a  general  name  which  is  genemlly  used  as  synonymous  with 
indigestion.  It  properly  meatis  discomfort  or  pain  during  digestion  m 
the  stomach;  hut  it  is  fre^iuently  used  to  signify  discomfort  or  pain  during 
the  process  of  digestion,  whether  in  the  stomach  or  intestines.  The 
vagueness  of  its  significance  has  l>olh  arlvant^ges  and  disadvant*iges. 
The  disadvantages  of  the  name  are  that  it  signifies  so  many  difterent 
conditions  that  it  is  little  or  no  guide  lo  the  exact  functional  or  organic 
lesions  of  the  several  organs  conccrnixl  in  the  digestive  process  ;  and 
without  a  more  or  less  accurate  knowledge  of  the  nature  of  a  disease 
we  cannot  hope  for  success  in  treatment.  Its  advantages,  on  the  other 
hand,  are  that  it  includes  a  group  of  symptoms  which  cannot  always  be 
referred  to  an  exact  physiological  or  anatomical  Imsis,  In  this  respect  it 
corresponds  to  albuminuria  or  jaundice,  affections  which,  although  they 
ran  often  be  assigned  correctly  to  their  causes,  yet  sometimes  defy  exact 
diagnosis. 

It  may  also  be  compared  with  the  symptom  of  itching  in  the  skin, 
which  may  be  due  to  eczema,  urticaria,  pruritus  ;  or^  as  in  jaundice  or 
Bright's  disease,  to  the  presence  of  abnormal  constituents  in  the  blood.  If 
we  had  to  depend  for  our  diagnosis  solely  on  the  patients  account  of  his 
feelings*  we  coidd  not  distinguL^h  these  affections ;  nor  could  we  do  so 
successfully  even  if  wo  were  able  to  palpate  the  surface.  By  ocidar 
inspection  we  may  frequently  distinguish  them  ;  but  if,  instead  of  being 
exposed  to  view,  the  skin  were  inside  the  bcjdy,  it  is  evident  that  the 
diagnosis  would  often  he  impossible.  Thus  it  is  ^nth  many  cases  of 
dyspepsia.  The  patient  complains  of  great  discomfort^  but  we  are  unable 
to  discover  any  oi'ganic  cause  ;  and  frequently  are  not  able  to  decide 
even  upon  the  nature  of  the  functional  derangement  on  which  the 
s3Tnptoms  depend.  In  some  cases  the  derangement  is  probably  very  slight, 
although  the  symptoms  may  be  severe ;  just  m  itching  in  eczema^ 
although  the  irritation  is  confined  to  the  surface  of  the  skin,  may  render 
the  patient's  life  almost  intolerable.  Some  cases  of  dyspepsia  very 
probably  depend  upon  a  similar  kind  of  irritation  of  the  gastric  or 
intestinal  mucous  membrane ;  for  occasionally  eczema  will  disappear  and 
indigeation  take  its  place,  and  conversely. 

As  medical  knowledge  advances  the  use  of  the  name  dyspepsia  will  be 


i 


SYSTEM  OF  MEDICINE 


t^natly  restneted  OX  *<>^  ^^  *l^  ^  ^^  ^  3^»>gB  the  different  fa 
*A  indig»tioa  more  and  more  exactly  to  their  proper  causes.     At  pre- 
iient,  however,  it  most  be  retained. 

Foods. — In  order  to  onderstand  the  symptoms  of  dyspepsia  we  most 
first  consider  the  various  classes  of  foods,  and  the  mode  in  which  thej  are 
normally  digested.  In  ]daoe  of  simply  tabulating  the  varioos  claases  of 
foods,  it  is  easier  to  suppose  an  ordinary  mixed  meal,  consisting  of  beef- 
steak with  (at  attacheid,  bread  or  potato,  salt,  pepper,  mustard,  pickles, 
fruit  stewed  with  sugar,  and  alcohol  in  beer,  wine,  or  spirits.  The  lean 
part  of  the  beefsteak  is  a  good  examfde  of  the  proteid  constituents 
of  food ;  the  fat  of  the  fatty  constituents ;  the  bread  or  potato  of  tho 
carbohydrates ;  the  salt  of  the  mineral  constituents,  of  which  otheiB  are 
contained  in  the  meat  itself  and  in  bread.  Water  is  the  largest  wbA 
one  of  the  most  essential  ingredients  of  the  body.  The  stewed  fruit 
and  vegetables  contain  cellulose  and  neutral  salts  of  vegetable  acids 
combined  with  potash  or  lime.  The  sugar,  like  the  bread  and  potato^ 
belongs  to  the  class  of  carbohydrates ;  the  pickles  contain  organic  acids 
with  cellulose ;  and  mustard  and  pepper  contain  pungent  oils,  which  have 
the  power  of  irritating,  with  more  or  less  energy,  any  mucous  sur&ee 
with  which  they  are  brought  in  contact.  Alcohol  has  a  similar  power  of 
local  irritation,  which,  however,  is  modified  very  greatly  by  its  dilution ; 
moreover,  after  its  absorption,  it  has  a  marked  influence  on  the  nervous 
system  and  circulation. 

normal  diflTMtion. — Although  this  subject  is  fully  dealt  with  in  the 
introduiiory  chapter  (p.  281),  for  present  purposes  I  may  briefly  sum 
up  the  main  argument  as  follows: — In  the  mouth  foods  of  all  kinds 
ought  to  be  thoroughly  broken  up  by  the  teeth  and  softened  by  the  saliva, 
so  as  to  reduce 'the  food  ^mechanically '  before  it  is  actually  swallowed. 
Meanwhile  tho  saliva  converts  stareh  into  maltose;  so  that  if  a  piece 
of  dry  bread  be  chewed  long  enough  it  becomes  distinctly  sweet  in  the 
mouth.  The  saliva  has  an  alkaline  reaction,  and  the  food  which  has  been 
chewed  and  well  mixed  with  it  in  the  mouth  is  consequently  alkaline. 
On  reaching  the  stomach,  this  alkaline  material  stimulates  the  secretion 
of  acid  gastric  juice  from  the  glands  which  line  the  walls  of  the  stomach ; 
and  by  admixture  with  this  juice  the  food  becomes  still  more  fluid.  The 
lean  meat,  or  other  proteid,  unites  with  pepsine  and  hydrochloric  acid,  and 
is  generally  split  up  into  albumoses  and  peptones.  The  fat  undergoes 
hardly  any  chemical  change ;  the  connective  tissues  enveloping  the  &tty 
particles  of  tho  meat  are  dbssolved  and  the  fat  is  set  free;  but  th6  dissolved 
albumins  and  albumoses  in  the  stomach  tend  to  emulsify  it  again.  The 
sl^chcs  at  first  undergo  still  further  chaoge  into  sug^r  by  the  continuVvd 
action  of  tho  saliva ;  but  this  change  is  arrested  after  a  while  by  the 
increasing  acidity  of  the  gastric  juice.  Cane  sugar  is  partly  left  un- 
changed, partly  converted  into  glucose  and  Isevulose.  The  salts  are  partly 
absorbed  and  partly  remain  in  the  stomach ;  and  the  same  is  the  case 
with  the  water  which  may  be  consumed  with  the  meal.  The  cellulose  is 
digested  in  tho  very  slightest  degree,  if  at  all ;  but  it  may  be  mechanically 


comminuted  by  the  movements  of  the  stomach,  for  the  whole  mass  that 
haa  been  swallowed  is  churned  up  wn'th  the  gastric  iiiice  for  a  varying 
period  of  time.  Usually  part  of  it  is  discharged  at  the  end  of  about  two 
hours  or  two  hours  and  a  half,  and  the  whole  is  usually  cleared  out  in 
about  five  hours^  The  acid  chyme  pouring  into  the  duodenum  there 
stimulates  the  secretion  of  the  alkaline  bile  and  pancreatic  juice,  as  well 
as  of  the  intestinal  juice ;  and  here  the  aturches  are  converted  into 
maltose  and  dextrose.  The  fats  are  further  emulsified  and  split  up  into 
glycerine  and  fatty  aeids,  and  partially  saponified  by  combination  with 
potash  or  soda.  The  albumoses  undergo  further  change  into  peptones ; 
and  any  cane  sugar  left  unchanged  in  the  stomach  is  converted  into 
dextrose  and  Icevulose.  Some  absorption  here  takes  place,  but  this  is 
chiedy  effected  in  the  large  intestine  where  the  movement  of  the  bowel  is 
slow  *  food,  which  may  take  only  five  to  eight  hours  to  pass  from  the 
stomach  to  the  ileoca^cfd  valve,  usually  takes  sixteen  hours  to  pass  from 
this  point  to  the  anus. 

Symptoms.— In  health  we  are  unconscious  of  the  existence  of  any 
part  of  our  Inxly  save  in  so  far  as  we  get  ple^isure  from  its  exercise ; 
and  this  is  tnie  of  the  digestive  organs  as  well  as  of  others.  For  in 
perfect  health  the  only  sensations  connected  with  digestion  are  those 
relating  to  the  ingestion  of  food  and  the  ejection  of  excreta  ;  and  the  slight 
inconvenience  they  occasion  is  more  than  compensated  by  sense  of  relief 
in  the  latter  case,  and  the  positive  pleasure  associated  with  the  former. 

In  some  cases  of  dyspepsia  the  symptoms  are  associated  more  with 
the  palate  than  wnth  the  stomach  •  in  other  cases  rather  with  the  intestines. 
The  pleasure  afforded  by  eating  is  frequently  referred  to  the  palate ; 
iilthough  it  probably  depends  to  a  great  extent  upon  the  state  of  the 
stomach.  In  dyspepsia  the  tiormal  desire  for  food  oecasionally  gives 
place  to  a  ra\enous  craving ;  but  more  frequently  it  leads  to  a  loea  of 
appetite,  distaste  for  food,  nausea,  or  actual  vomiting.  The  presence  of 
food  in  the  stomach,  instead  of  being  unfelt  as  in  health,  gives  rise  to  a 
sense  of  oppression  in  the  epigastrium,  disagreeable  eructations  of  gas, 
food^.or  acid,  and  feelings  of  weight,  oppression,  uneasiness,  discomfort,  or 
pain.  The  pain  may  be  diffused  ;  it  is  very  often  situated  at  the  junction 
of  the  oesophagus  with  the  stomach  opposite  the  end  of  the  sternum, 
w^hen  it  is  known  as  heart  bum.  In  the  intestine,  likewise,  we  may  have 
uneasiness,  pain,  distension,  jwissage  of  flatus,  and  either  diarrhcea  or 
constipation.  In  addition  to  these  symptoms  we  sometimes  have  a  great 
flow  of  saliva  from  the  mouth,  or  the  ejection  of  a  large  quantity  of 
watery  fluid,  really  saliva  although  it  appears  to  come  from  the  stomach. 
This  is  frequently  accompanied  by  very  acid  eructations,  the  acid  being 
such  as  to  give  rise  to  a  bm-ning  in  the  mouth ;  and  from  the  burning  in 
the  epigastrium  and  mouth,  with  w^hich  the  flow  of  watery  fluid  is  fre- 
quently associated,  the  symptom  has  received  the  name  of  pyrosis,  a 
name  which  is  now  given  to  this  ejection  of  water  even  although  no 
feeling  of  burning  be  present. 

Briefly,  the  symptoms  of  dyspepsia  are  a  furred  tongue,  a  bad  taste 
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in  the  mouth,  want  of  appetite  or  even  loathing  of  food,  nausea,  vomit- 
ing, oppression  in  the  chest,  weight  at  the  epigastrium,  pain,  Hatulence. 
auidit}',  eructations,  pyrosifi,  eonstipttion,  or  cliarrbxc-  The  flatulence 
either  passes  upwards  in  l>elchin|^  or  downvi^ards  per  anum^  or^  ii  it  remain 
in  the  stomach  and  inteBtines,  it  ^v^b,  rise  to  diatene^a**.  t 

Analysis  of  symptoms. ^ — Furred  Imtgue.^-Ta-i  ccngue  is  usually 
taken  as  a  useful  index  to  the  condition  of  the  mucous  membrane  of  the 
alimentary  canal.  In  health  it  ought  to  be  clean ;  but  in  disease  it  is 
frequently  covered  with  a  more  or  less  thick  coating  of  a  white,  yellow, 
brown  or  even  black  colour.  This  cojiting  consists  chiefly  of  epithelium 
with  mrtsaea  of  micro-organ  isms.  Its  thickness  and  colour  depend  to  a 
considerable  extent  ujxjn  the  diet,  and  if  the  diet  be  very  soft — -especially 
if  it  be  liquid,  as  in  the  case  of  the  milk  diet  usually  employed  in  typhoid 
fever — the  tongue  has  a  thick,  white,  creamy  coating.  When  the  diet 
is  solid  the  fot>d  tends  to  rub  off  the  ace umulati oris  ol  epithelium,  and  to 
keep  the  tongue  clean.  But  the  growth  ot  microbes  un  the  tongue  is 
grciiLly  stimulated  by  decomposing  food  ;  and  this  may  be  well  seen  in  the 
case  of  persons  with  n  deca^  ed  molar  tooth,  in  which  piir tides  of  food 
accuraulate ;  the  decomposing  food  in  the  hollow  tooth  seems  to  act  as 
a  kind  of  manure  for  the  microbes  on  the  tongue,  and  the^e  consequently 
grow  luxuriantly,  giving  rise  to  a  thick  patch  of  fur  on  the  tongue  close 
to  the  decayed  tooth  ;  even  though  the  rest  of  the  tongue  may  be  clean. 
How  far  the  tliick  fur  which  orcm^t^  in  some  cases  of  dyspepsia,  or  in 
fevers,  is  due  to  alteration  in  the  secretions  of  the  mouth,  and  how  far 
to  trophic  changes  in  the  mucous  meml>rane  of  tlie  tongue  itself,  is  not 
certainly  known.  Usually,  however,  a  white  pJisty  fur  on  the  tongue  is 
looked  upon  as  a  sign  of  atony  and  weakness  in  the  digestive  tmct ;  Mobile 
a  pointed  tongue  with  largo  papillae,  clean  and  rather  red  at  the  edges 
anti  tip,  is  regarflcd  as  a  sign  of  irritation  and  an  indication  for  soothing 
treatment;  a  pale,  flabby  tongue  is  supposed  to  indicate  the  necessity  for 
stimulating  and  tonic  treatment.  A  bad  taste  in  the  mouth  is  sometimes 
due  to  decaying  teeth  or  to  artificial  teeth  or  plates  that  are  worn  too 
constfLntly,  and  are  not  sufficiently  purified  by  antiseptics ;  but  in  addition 
to  this,  we  know  that  a  bad  tasio  may  arise  from  hitter  substances  given 
as  medicine.  Not  only  does  quinine  produce  a  bitter  taste  in  the  mouth 
when  swallowed,  but  if  administered  with  iodide  of  potassium  tlie  bitter 
t-i'iste  may  be  persistent  during  the  whole  duy.  The  iodides  alone  give 
rise  to  a  sjiline,  diaagi'ocable  Uvsrc,  of  which  many  patients  complain  ; 
this  is  caused  hy  absorption  from  the  stomach  and  re-excretion  into  the 
mouth  through  the  salivary  glands.  When  qtn'nine  is  given  at  the  sanie 
time  the  icHli<lo  appears  to  carry  the  quinine  along  with  it  into  the 
mouth,  and  thus  ti>  give  rise  to  the  bitter  taste.  Bitter  substances  are 
fomied  in  the  body  naturally,  even  when  no  medicines  are  tjiken  ;  and 
although  fresh  healthy  bile  is  tasteless,  bile  is  sometimes  excessively  bitter. 
The  cause  of  the  lutterness  has  not  been  exactly  ascertained  ;  but  it  is 
proliably  duo  to  accumulation  of  those  bitter  substances  formed  during 
digestion,  which  frequently  make  milk  disagreeable   to  the  palate  when 
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artificially  peptonised  for  too  long  a  time.  It  b  probable  that  these 
bitter  substances  reach  the  mouth  in  tho  same  way  as  iodide  of  potassium 
or  quinine. 

IhstKpr cable  breaih, — A  disagreeable  smell  of  the  breiAth,  like  a  furred 
tongue  or  unpleasant  taste,  may  be  due  to  decomposition  of  food  in 
carious  teeth  ;  but  io  some  cases  it  is  almost  certainly  due  to  the  elimina- 
tion of  substances  which  have  been  alisorlicd  from  the  intestine  and  are 
excreted  through  the  lungs.  Sulphuretted  hydrogen,  when  injecte<l  into 
the  intestine,  is  absorbed  with  great  mpidity  and  eliminated  thrnugh  the 
liinga ;  and  the  muie  is  the  case  with  such  vegetable  volatile  oils  as  those 
of  onion  and  garlic. 

Appetite^  although  closely  associated  with  the  gratification  of  the  gus- 
tatory nerves  in  the  mouth,  is  yet  more  intimately  dependent  upun  the 
condition  of  tho  stomach,  and  upun  the  wants  of  the  >M>dy  as  a  whole. 
The  exact  c^use  of  it  has  not  yet  been  ascertained,  but  certainly  it  is 
closely  connected  with  tho  circulation  of  the  blood  in  the  stomach.  The 
mucous  membrane  of  this  organ  during  fasting  was  observed  by  Beau- 
nujiU  to  be  jxde  ;  but  on  the  inge,stii>n  of  food  it  heeame  rosy  at  once, 
and  secreted  gistric  Juice,  It  is  pruhable  that  appetite  consists  in  a  con- 
dition of  the  nerves  of  tho  stomach  similar  to  that  which  is  produced  in 
the  nerves  of  the  skin  by  itching  or  gen  tie  tickling ;  and  is  not  improl> 
ah!y  connected,  to  some  extent,  with  distension  of  the  lymph  spaces  in 
the  mncous  membrane,  just  as  in  the  skin  a  sensation  of  itchir^g  frctjnently 
precedes  the  outbreak  of  sweat.  When  tht^  stomach  is  somewhat  Ave^k 
or  atonic  there  is  fro<|uently  no  desire  fnr  food  at  first;  Imt  after  a  little 
has  been  taken  the  apfietite  comes  vv^itli  the  eating  until  a  fan*  quantity 
has  lM?en  consumed.  Sometimes  Beaumont  observed  that  a  cravini( 
appetite  was  associated  with  a  red  and  irritable  raucous  membrane  on 
which  even  some  abrasion  of  tho  surface  \m\^  present.  When,  however, 
irritation  of  tho  stomach,  mechanical  or  chemical,  is  cjirried  too  far,  the 
nrrnnal  secretion  of  gastric  juice  stops,  the  circulation  becomes  lessen e*1, 
the  mucous  metnl»rano  turns  white,  and  mucus  is  secreted.  Still  further 
irritation  causes  retching  and  vomiting. 

It  is  evjilent  that,  if  appetite  be  thus  closely  associated  with  the  con- 
dition of  the  circulation  in  the  stomach  itself,*  the  ap[)etite  and  tho  circula- 
tion together  are  likely  to  l>e  influenccfl  by  the  ^UiU  of  the  liver  ;  for 
nearly  all  the  blot>d  from  the  stomach  nuist  pass  through  tho  li\er  before 
it  can  return  into  the  generjil  circulation.  If  this  organ  be  congested, 
and  the  circulation  through  it  slow,  the  appetite  is  likely  to  fall  into 
abeyance.  It  must  be  bftrne  in  mind  also  that  various  s\ib.stances  have 
the  power  of  stimulating  the  walls  of  the  stomach  in  such  a  way  aj  to 
produce  iucreased  app^-tite,  anorexia,  or  vomiting.  Many  substances 
which  in  small  doses  incrctase  the  appetite  are  eujcties  when  given  in 
large  doses.  Thus  a  little  mustard  or  horse-radish,  a  little  sjdt  or  other 
condiment  taken  with  food  may  render  it  more  pdatabie ;  a  bitter 
tonic  taken  before  a  meal  will  increase  the  appetite;  i>ut  all  these  sub- 
stances taken  in  large  quikntities  act  as  emetics.     A  very  mirmte  quantity 
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of  ftTsenic  is  a  powerful  stimulant  to  the  appetite,  but  a  large  quantity 
produces  most  violent  vomiting. 

In  dyspepsia,  then,  we  may  have  a  craving  appetite,  a  want  of  appe- 
tite, or  an  appetite  for  abnormal  kinds  of  food.  The  craving  appetite, 
according  to  Beaumont's  experiments,  appears  to  go  with  an  irritable 
condition  of  the  stomach,  such  as  might  be  caused  by  small  do^s  of 
arsenic.  It  is  very  frecjnenily  noticeable  as  the  tii*st  stage  of  what  is 
called  **  a  bilious  atUick  "  ;  and  when  the  irritation  in  the  stomach  be- 
comes greater,  the  craving  appetite  gives  i>lace  to  anorexicv  and  is  fol- 
lowed by  nausea,  or  even  by  vomiting.  Lack  of  appetite  may  be  associated 
with  two  conditions :  either  witli  the  absence  of  tone  and  deficient  circu- 
lation through  the  stomach,  or  wnth  excessive  irritation  bordering  upon 
nausea.  In  the  first  case,  where  lack  of  appetite  is  dt? pendent  upon  weak- 
ness and  absence  of  circulation,  the  person  has  little  or  no  desire  to  take 
food  ;  but  after  beginning  to  eat,  the  gastric  circulation  Wcomcs  brisker, 
appetite  comes  with  eating,  and  the  ]  person  may  be  able  to  take  a  fair 
meal.  In  the  case  of  a  craving  appetite^  however,  things  are  cliMerent ; 
and  the  stimulation  by  food,  whicli  in  the  case  just  mentioned  brings  on 
the  ap[»etite,  stimuisites  the  irrital>le  stomach  to  excess,  so  that  appetite 
very  quickly  disappears  ;  if,  then,  more  food  bo  forced  down,  nause^i  or 
vomiting  ensues.  Where  the  stomach  is  alre^idy  so  irriUible  that  nausea 
is  felt  before  the  food  is  taken,  vomiting  is  very  likely  to  come  on  imme- 
diately after  eating,  A  lack  of  appetite  restored  by  eating,  therefore, 
indicates  an  atony  of  the  stomach,  which  is  likely  to  be  benefited  by  tonics 
and  stimulants  ;  a  craving  appetite  e^isily  satisfied,  or  anorexia  with  a 
tendency  to  nausea  in  eating,  indicates  irritation  and  requires  sedative 
treatment. 

It  must  be  remembered  that  various  poisons  injected  into  the  veins 
are  excreted  by  the  walls  of  the  stomach  ;  thus  tartar  emetic^  morphine, 
and  serpent's  venom  injected  into  the  veins  are  all  excreted  by  the  gastric 
mucous  membrane  ;  and  the  same  is  the  case  with  prisons  formed  in  the 
body,  such  as  the  toxalbumins  of  cholera,  and  possibly  also  toxalbumins 
in  cases  of  renal  disease. 

It  is  of  the  utmost  importance  to  bear  in  mind  that  disturbance  of 
the  appetite  may  be  due  to  poisons  formed  in  the  intestine  or  in  the 
tissues  a!id  excreted  into  the  stomach,  where  tliey  give  rise  to  disturbtince ; 
as  we  oliserved  that  they  do  in  the  mouth.  The  elimination  of  these 
poisons  from  the  bixly  is,  therefore,  to  be  carefully  attended  to  as  a  means 
of  restoring  appetite. 

Vomiting  is  the  expulsion  of  the  contents  of  the  stomach  through  the 
CBsophagus  and  mouth.  It  is  effected  by  the  squeezing  of  the  stomach 
between  the  diaphragm  and  alMlominal  walls.  This  squeezing  is  in- 
efTectual  to  empty  the  stomach  if  the  cardiac  sphincter  be  contracted  ; 
when  the  movements  arc  simply  known  under  the  title  of  *'  retching/' 
When  the  cartliac  orifice  dilates,  and  simultaneously  the  diaphragm 
descends  to  its  utmost,  and  the  abdominal  muscles  contract,  the  contents 
of  the  stomach  find  an  issue  through  the  ossophagus,  and  vomiting  occurs. 
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The  norv^e-centre  by  which  the  movements  of  the  stomach,  diaphragm, 
Hnd  abdominal  muscles  are  so  co  ordinated  as  to  produce  vomiting  is 
situated  in  the  medulla  oblongatji.,  and  ia  closely  aeeociated  with  the 
respiratory  centre ;  some  ncrve-celk  being  in  all  probability  common  to 
\mth  centres.  The  vomiting  centre  may  1h?  stimulated  sometimes  by 
poisons,  such  as  tartar  emetic  or  apdmorphino  which  act  upon  it 
directly  ;  but  it  ia  usually  brought  into  action  reflexly  by  irritation  which 
may  start  from  various  parts  of  the  body,  and  ia  conveyed  to  it  by  the 
afferent  ner\'es.  When  stimulated  from  the  brain,  as  in  violent  emotion 
or  in  organic  disease— such  as  tubercular  meningitis  or  cerebral  tumour 
-^thc  vomiting  is  sudden  and  not  associated  with  nausea  ;  and  the  s^vme  is 
the  case  when  it  is  stimulated  from  the  phai'yiix  by  the  tickling  of  a 
feather.  Even  stimulation  from  the  stomach  may  be  associated  with  very 
little  nausea ;  musta-ril  and  hot  water  cause  vomiting  speedily,  but  with 
very  little  antecedent  nausea  ;  tart-ar  emetic,  on  the  other  hand,  ainses 
much  nauseii.  Vomiting  is  associated  also  with  irritation  in  the  liver^ 
kidney,  intestines,  and  genitid  organs ;  so  that  during  the  passage  of  a 
gall-stone  or  of  a  renal  c^ilculus  there  may  be  violent  vomiting  j  and  when 
vomiting  is  persistent  the  presence  of  a  hernia  should  always  be  looked 
for  The  vomiting  of  pregnancy  is  usually  supposed  to  be  reflex  from 
the  uterus^  but  it  may  be  due  to  the  presence  of  toxalliumins,  as  in 
cholera.  Vomiting  in  dyspepsia  is  usually  due  either  to  the  condition  of 
the  contents  of  the  stomach  or  to  that  of  the  gastric  walls.  Thus  it  may 
occur  after  too  bulky  a  meal,  when  the  food,  although  perfectly  whole- 
some, has  been  t^iken  in  such  large  quantity  that  the  stomach  is  iniable  to 
digest  it.  Or  it  may  occur  from  the  ingestion  of  food  which  is  either 
irritating  in  itself,  or  is  apt  to  undergo  such  decomposition  as  to  lead  to 
the  formation  of  irritating  products. 

Thus,  tainted  mcjit  or  fish,  an  oyster  of  doubtful  quidity,  or  bad  mush- 
rooms may  ciiuse  vomiting  very  shortly  after  their  introduction  ;  while  a 
raijcture  of  piUe  de  foie  gnus  with  milk  and  beer  may  yield  irritant  pro- 
ducts, and  gi\'e  rise  to  vomiting  some  hours  later ;  although  each  article 
was  gwxl  in  itself,  and  the  quantity  taken  not  excessive.  The  food  which 
has  Ijeen  taken  into  the  stomach  is  much  more  liable  to  imdergo  decom- 
position with  formation  of  irritating  products  if  delayed  in  the  stomach. 
This  ia  especially  noticerd>lo  in  c^ise^  of  contracted  pylonis,  whether  in 
consequence  of  malignant  disease  or  from  cicatricial  contraction  *lue  to  old 
ulcei"S,  In  such  cases  the  fcMxl  remains  many  hours  in  the  dilated 
stomach,  and  i^  then  vomited  ;  usually  in  a  sUite  of  ferraenUttion,  But 
oven  in  health  imperfectly  masticated  food  may  remain  too  long  in  the 
stomach,  as  the  lum[>s  in  it  are  not  readily  dissolved  by  the  g^istric  juice. 
When  these  Inmps  press  tow-irds  the  pylorus  they  stimulate  it  to  con- 
traction, when  not  only  is  their  own  pa.Hsago  arrested,  but  a  f quantity  of 
other  ftMMj  also  is  kept  back  with  them.  Thus,  pjicces  of  pot^ito,  of  apple, 
of  cheese,  or  even  of  butchers  nu^at,  which  have  been  swallowed  without 
being  comminuted  by  the  teeth,  are  again  and  again  forced  to  the  pylonis 
by  contractions  of  the  stomach  ;  but  not  being  able  to  got  through,  the^* 
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lire  iiltiiiiiitt'ly  rejected  by  ^'OlllitiMg.  In  cases  of  siclc  headache,  a  tr&omast 
condition  of  dilatation  of  tlie  stomachy  and  proli/dily  of  contraction  of  tJic 
pylorus^  occurs — tbc  condition  Lcin^,  in  fact,  one  of  a  proximal  dilatiition 
with  peripheral  contraction,  similar  to  tiiat  which  I  have  pt>int<?d  out  in 
tlie  arteries  of  the  head  during  migraine. 

The  condition  of  the  gii^tric  walls  is  a  most  important  fiictor  m 
vomiting.  When  the  mucous  mcinljrane  of  the  stomach  is  i-ubbed  lo> 
hard  with  a  piece  of  glass  rod,  tho  natural  rose  colour  disiippcara»  lJ>e 
secretion  of  gastric  juice  stops,  mucus  is  secreted,  and  vomiting  is  set  op. 
Here  the  vomiting  is,  no  doubt,  simply  ret! ex,  as  in  the  case  of  vomiting 
hy  tickling  the  fauces  with  a  feather ;  but  in  Ikaumont  s  obser^aiiotu 
on  Alexis  St.  Martin  wc  notice  that  greiit  irritability  of  the  muenu* 
memlirane  of  the  stomach  tended  to  give  liso  to  nausea  and  \  omiting  on 
taking  food. 

In  some  cases,  no  doubt,  there  is  hyperiesthcsia  of  the  mucous  mcui- 
lirano  of  the  stomach,  just  as  there  may  be  of  the  fauces.  The  condition 
of  the  stomach  in  sick  hcadjuhe  has  alrtutdy  been  noticed,  A  conjruon 
cause  of  vtmiiting  in  the  morriiJig  is  the  practice  of  taking  an  cxcesslu^ 
quantity  of  spirits  at  night  before  going  to  Ix^d.  In  life  assurance  it  is  of 
gre*it  importance  to  ascertain  the  habits  of  the  proposer  in  regard  U> 
alcoholic  liquors  ;  and  as  answers  to  direct  questions  on  this  point  arc  *pt 
to  be  Bomctimcs  evasive,  if  not  imtrue,  some  medical  examiners  are  in  the 
habit  of  asking  whether  tho  |Mtient  feels  sick  in  the  morning  just  iifUff 
rising,  or  if  he  has  got  a  good  apjx'tite  for  breakfast.  Inability  to  eit 
breakfast,  ajul  raoi7iing  vomiting  especially,  ai-e  regartlcd  as  suspicioof 
signs,  atid  as  indications  that  the  Ufc  is  a  doubtful  one  for  insuFUxe 
purposes. 

Oppti'ssu/n. — ^The  feeling  of  oppression,  which  is  generally  referred  u> 
the  canliac  region,  is  in  most  cases  due  to  distension  of  the  stouiacfa  witk 
flatulence  ;  liut  in  some  h  due  no  doubt  to  reflex  irritation  of  the 
acting  upon  the  heart  :  indeed,  the  pulse- rate  may  actually  be 
slowed  by  gastric  irritation. 

Pain  ill  tho  stomach  varies  yctj  much  Ijoth  in  extent  and  charaeUr, 
In  einiple  dyspepsia,  not  associated  with  ulceration  or  malignsut 
disease,  it  is  usually  either  of  a  dull  character^  extending  over  the  whole 
epigjistrium,  or  is  a  burning  sensiition  nearly  opj>ositc  tho  end  of  ihi* 
sterinim.  The  burning  is  closely  associated  with  gre^t  acidity  of  the 
contents  of  the  stomach,  so  that,  when  these  regurgitate  into  the  motith, 
tbey  seem  to  give  rise  to  a  burning  feeling  in  the  throat  and  set  the  teeth 
on  edge.  The  p^nnt  at  which  this  Imrrung  is  felt  is  just  at  the  junction  of 
the  re8<:>phagus  with  the  stomach;  and  I  am  inclined  to  think  that  it  is  due 
to  irritation  not  of  the  strmiuch  itself  but  of  the  lower  end  of  the 
CB6ophagus  by  the  acid  contents  of  the  stomach. 

A  rid  it  ff. — I  have  observed  that  when  there  is  much  acid  in  the 
stomach  this  pain  may  sometimes  be  brought  on  or  relieved  at  wilL 
simply  by  turning  from  one  side  to  the  other ;  on  turning  to  the  left  side, 
so  that  tho  gastric  contents  fill  the  fundus  and  do  not  reach  the  caidittf 
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orifice,  the  imni  may  disappear  ;  on  tiiniing  to  the  right  side,  so  that  the 
contents  of  the  stomach  fill  the  sraallcr  pyloric  end,  and  are  likely  thus 
to  reiieh  the  cardiac  oritice,  the  burning  sensation  imiy  at  once  re- 
appear, I  have  noiiced,  too,  that  tiit^  hnrniiig  sensation  may  come  on 
almost  immediately  after  drinking  a  cup  of  tea^  although  this  liquid 
is  neutral  in  itself  and  not  irritjting  to  the  oesophagua.  The  tea 
may  act  simply  by  increasing  the  volume  of  the  contents  of  the 
stomach,  so  as  to  make  them  reach  the  cardiac  orifice,  and  irritate  it  by 
their  acidity  ;  but  it  seems  xcry  improbable  that  during  tlie  natural 
movements  of  tlie  stomach  the  gastric  contents  should  not  i>ass  over  the 
cardiac  orifice  ;  it  seems  t^*  me  more  probable  that  tea  causes  a  protrusion 
of  the  muccius  mcmbnuie  of  the  cesophagus  into  the  stomach,  nmch  as  the 
mucous  membrane  of  the  rectum  occasionally  protrudes  through  the  anus 
after  the  administration  of  an  enema ;  the  mucous  membrane  of  the 
(esophagus,  which  la  much  more  sensitive  than  the  mucous  membrane  of 
the  stomach  itself,  would  thus  he  exposed  to  irritation  l*y  the  acid 
contents  of  the  stomach,  and  would  feel  the  burning.  ^\  hen  we  swallow 
anything  hut,  the  Imrning  which  it  otwisiuns  ceases  just  at  the  pnint 
where  the  hot  liquid  or  solid  leaves  the  oesophagus  and  pfisses  into  the 
stomach. 

This  acidity  of  the  gastric  contents  is  not  generally  due  to  any  excess 
of  hydrochloiic  acid.  Such  an  excess  nniy  occasionally  be  present;  but,  as 
a  rule,  the  acidity  is  due  to  organic  acids,  such  as  lactic  and  sometimes 
butyric  acids.  Butyric  acid  seems  to  have  an  esjiecially  irritating  local 
action.  Although  lactic  acid  appears  to  be  a  nonual  constituent  of  the 
gastric  juice,  yet  excess  either  of  it  or  of  any  other  organic  acid  ia 
generally  due  to  fei'mcnUition  of  sugars,  alcohols,  or  fats. 

Ptffose^. — AciiJity  in  the  st-<imach  gives  rise  to  U>o  frequent  tlesire  to 
swallow  saliva,  which,  by  its  alkalinity,  thus  eases  the  irritation  of  the 
lower  end  of  the  it'Sf>phagus,  Not  only  so,  but  a  reflex  secretion  of  saliva 
appears  to  be  induced  in  the  sfdivary  glands  by  giistric  irrit-iitiun  ;  so  that 
the  Siiliva  either  runs  from  the  mouth  or  is  swallowed  frequently,  and 
accumulates  either  in  the  stomach  or  in  the  lower  part  of  the  (esophagus, 
and  is  then  ejected  iji  considerable  quantities  as  a  nearly  colotirless, 
slightly  alkaline,  and  opdescent  fluid. 

Fhitulemi', — Wind  in  tlie  stomach  and  intestines  maybe  due  either 
to  increased  ingestion,  increascil  fnrmation,  diTniin'shed  absorption,  or 
lessened  expidsion  of  giis.  A  small  quantity  of  air  is  usually  swallowed 
with  the  foiHl,  and  a  gootl  {lea!  is  swallowcii  wath  saliva.  Thus,  if 
initatiim  in  the  stomach  lead  to  frcijuent  swallowing  of  saliva,  more  iiir 
is  swalltiwcd  with  it,  an<l  either  gives  rise  tti  distension  or  to  belehitig. 
Along  with  this  wind  small  quantities  of  liquid  or  of  footl  may  come 
up  into  the  nioulh. 

It  is  evident  that  anything  that  lessens  fermentation  in  the  stomach, 
and  thus  stops  the  formation  of  acid,  will  also  lessen  the  flatulence  which 
is  due  to  the  frequent  deglutition  of  siiliva.  Tuo  air  which  is  swallowed, 
when  it  is  not  agrdn  brought  up^  undergoes  partial  absorption,  the  oxygen 
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being  quickly  absorbed,  while  th^  nitrogen  remains  iii  the  stomach  «m1 
intestines.  There  is,  however,  another  soiu-ce  of  gas  in  the  decomposition 
of  fofKl,  and  especially  of  the  carbo hydrates,  which  gives  ri«ic  t4>  the 
formation  of  marsh  giis.  This  gas  may  l>e  derived  from  l>oth  sugan  luid 
sUirches^  but  it  is  yielded  in  larger  <j nan ti tics  by  celluloee ;  so  ikit 
particular  articles  of  diet  containing  much  cellulose  are  apt  to  caiii«c 
flatulence,  and  when  8ulphur  also  is  present— as  it  is  in  most  of  tbo 
cruciferiB,  such  as  cabbage — sulphuretted  hydrogen  may  also  Ijc  found. 

The  occurrence  of  coni^tipation  and  diairha^a  from  changes  in  the 
intestine  will  be  discussed  later. 

Causation. — The  ca,uses  of  dyspepsia  niiiy  l»e  divided  into  (A I 
thosti  which  concern  food,  and  (B)  those  which  concern  the  organisuL 
The  food  may  be  wrong  either  in  quantity  or  quality. 

Qimntitif: — If  f<x)*l  l>e  habituiilly  taken  in  too  large  amounts,  or  ftt  ttx> 
frequent  intervals^  the  digestive  organs  will  be  unable  to  copo  with  it» 
and  indigestion  will  ensue.  The  quantity  which  diiTerent  i)erson8  arc 
capable  of  consuming  varies  within  wide  limits  ;  one  man  may  eat  in  a 
day  as  much  as  would  serve  another  for  a  week.  Moreover,  the  quimtily 
thfit  can  be  consumed  by  the  same  indiviriual  varies  very  much  under 
different  circumstJinces,  m  lA-ith  the  time  of  the  year,  exposiu^e  to  cold  or 
heat,  and,  more  especially,  the  amount  of  exercise  w*hich  can  he  taken, 
and  the  nature  of  the  exercise,  whether  it  be  in  a  conBned  place  or  in  the 
open  air. 

Mt'nl-fim^'s, — ^The  times  at  which  focKl  is  taken  may  also  lemi  to  in- 
digestion ;  not  only  may  the  meals  }m  altogether  too  frequent,  but  ihej 
may  be  tori  frequent  at  one  time  of  the  day  and  too  far  apart  at  another* 
Some  piitient^,  for  instance,  take  all  the  food  of  the  twenty-four  houn 
between  8  A.M.  and  4  P.M.,  and  nothing  else  during  the  rest  of  the  tweniv- 
four  hours ;  others,  again,  take  their  meals  with  great  irregularity,  eotue- 
times  lunching  at  1  o'clock,  sometimes  fiisting  from  7  in  the  morning  till 
9  at  night.  Even  if  there  be  no  such  irregidarity  as  this,  the  time  of 
meals  may  vary  from  half  an  hour  to  an  hoiu'  and  a  half. 

7>OTjwTtt/urc.— The  temperature  at  which  food  or  drink  is  taken  IMT 
also  he  productive  of  dyspepsia.  Thus,  iced  wat^r,  by  chilling  the  stomadi 
and  lessening  both  its  secretion  and  movement,  may  cause  indigestioii; 
and  very  hot  tea  may  possibly  have  a  similar  efl'ect, 

DmnU'jmtioiu — The  mechanical  disintegration  of  food  has  much  to 
do  with  its  ready  digestion  ;  and  when  it  either  is  not  or  cannot  !* 
thoroughly  disintegrated  it  will  be  slow  of  digestion.  If  any  one  wisha 
to  convince  himself  of  this,  let  him  repeat  the  t^t  for  pepsine  in  lh« 
British  Pharmacopteia,  using  for  com^>arison  in  one  glass  hard-boiled  egg, 
in  pieces  as  large  as  can  conveniently  be  inserted,  with  pepsine  and  add, 
and  in  another  glass  pieces  of  the  «ame  egg  rubTied  up  into  a  fin« 
powder.  He  wull  then  easily  understand  how  slowly  large  lumps  are 
digested  in  conipanson  with  the  siime  subst^uicc  when  finely  comminuted 
One  great  cause  of  imperfect  coniminiition  is  hurry  at  meaK  The  pt^ 
eure  of  business  frequently  compels  people  to  spend  as   little  time  ift 


possible  over  their  food,  and  thus  it  is  bolted  rather  than  swallowed,  and 
is  masticiited  very  imperfectly  indeed.  1  have  Been  a  man  stick  hm  fork 
I  into  a  new  potiito,  almiit  an  inch  long  and  half  an  inch  across,  swallow 
4t  whole  at  one  gulp,  and  then  complain  that  new  potatf>es  ar©  indigestr 
ibie.  Another  cause  of  imperfect  mastication  is  decay  or  absence  of  the 
molar  teeth.  On  account  of  decayed  and  tender  teeth  on  one  side  of  the 
month  the  whole  of  the  work  may  have  to  he  done  by  the  grinders  on  the 
other  side.  If  the  molars  be  tender  on  both  sidea^  masticiition  mnst  he 
done  by  the  incisors,  and  that  imperfectly  ;  or  perhaps  it  is  not  done  at  all. 
Not  infrequently  we  find,  too,  that  th*^  molars,  if  not  entirely  absent,  are 
deficient  in  such  a  way  as  to  have  almost  no  grinding  surface.  When 
the  two  surfaces  meet  one  another  over  so  small  an  area  they  do  practically 
nothing  more  than  keep  the  jaws  apart  and  allow  the  food  to  escape 
between  them. 

Qualiif/  q/" /w><^/.— Another  condition  is  the  quality  of  the  food.  Thus 
flesh  of  various  kinds  may  be  hard  and  difficult  to  masticate  ;  either  from 
the  age  of  the  animal^  from  the  meat  having  been  cooked  while  still  in  a 
state  of  rigor  mortis,  or  from  artificial  hardening  by  salting  or  smoking. 
If  any  one  will  take  a  piece  of  beef  and  tear  the  fibres  aptirt,  he  will  readily 
see  why  it  is  less  digestilile  than  mutton  ;  for  while  beef  tears  into  cords, 
mutton  tears  into  fine  threads :  in  the  lircfist  of  a  fowl  the  threads  are 
still  finer.  In  fish  the  fibres  are  not  only  fine,  but  shorter  than  those  of 
flesh  or  fowl ;  and  in  smfdl  fish,  such  as  whiting  and  smelt,  the  fibres  are 
finer  than  in  such  fish  as  cod.  Properly  boiled  meat  or  fish  is  softer  and 
more  e^isily  disintegiated  than  the  same  me^at  or  fish  resisted,  ijroiled,  or 
fried.  Although  the  breast  of  »  fowl  is  easily  broken  up,  the  same  is 
not  the  e^se  with  the  leg  ;  and  the  leg  of  a  tough  old  fowl  may  be  very 
much  harder  to  masticate  than  a  slice  of  roast  l^eef  or  mutton.  Skin  is 
hard  to  masticate,  whether  it  be  the  skin  of  fish,  flesh,  or  fowl  ;  it  is  hard 
t4>  digest,  therefore,  and  the  same  is  the  case  with  sinews  and  Hgaments. 
In  small  fish,  such  as  whitebait,  the  skin  cannot  he  removed,  nor  can  the 
bones  ;  and  the  presence  of  the  skin  and  the  bone  together  makes  such 
fish  very  indigestible. 

Fish,  flesh,  or  game  that  has  become  high  or  tainted  is  indigestible  from 
a  diflerent  cause  ;  namely,  from  the  presence  in  it  of  poisons  formed  by 
the  decomposition  of  albuminous  substances  w^hich  may  give  rise  to 
violent  local  disturbance  of  the  digestive  canal,  or  txj  symptoms  of  general 
poisoning.  Curries,  although  very  palatable,  are  somewhat  dangerous, 
because  the  pieces  of  which  they  are  composed  are  apt  to  l>e  eaten  with- 
out thorough  mastication  ;  and  occasionally  splinters  of  l>one  may  be 
swallowed.  Some  kinds  of  farinaceous  food  are  by  no  means  easy  to 
disintegrate  ;  as,  for  <^xamp!e,  eoft  rolls  and  buns,  and  newly-l«iked  1>read. 
Any  one  can  see  this  for  himself  by  contrasting  the  behaviour  of  a  piece 
of  new*  bread  with  the  same  lircad  w  hen  stale.  If  new  bread  be  rolled 
between  the  finger  and  thimib  it  becomes  a  tlense,  coherent  moss ;  the 
stale  bread  treated  in  the  siime  way  is  disintegrated  into  fine  powder,  A 
piece  of  dry  toast  is  brittle,  and  breaks  readily  into  powder  betw^een  the 


teeth,  and  its  brittleness  is  not  impaired  by  spreading  butter  upon  ii  juBt 
befure  eating  ;  hut  if  tho  same  toast,  with  butter  sprctwl  upon  it^  bo  laid 
before  the  fire  so  that  the  hatter  soaks  lu,  it  becomes  much  tougher 
ami  less  easily  broken  up:  thus  to  stand  in  the  heat  with  butter  u|»on 
it  may  convert  the  toast  from  a  readily  digcstiljle  ifito  an  iudigesliWe 
article  of  food. 

PuBtry  is  usually  put  down  aa  very  indigestible  ;  and  the  pastry  of 
the  pjistry-cook  is  certainly  very  apt  to  ciiuso  dyspepsia;  but  pastry 
carefull}^  made  at  home  may  often  he  eaten  with  impunity.  The  reason 
of  this  prol>ably  is  that  if  the  pastry  is  made  with  the  very  best  butt<*r, 
and  rolled  very  fine  so  as  to  make  it  flaky,  it  is  neither  injunous  mccliaruc- 
ally  nor  chemically  ;  but  if  it  is  heavy  it  will  not  lie  readily  broken  up, 
and  if  the  abominations  sometimes  known  as  "  cooking-butter  "  are  u^ed 
in  its  composition,  it  will  be  very  apt  to  disagree  chemically.  Many  people 
think  that  a  piece  of  kid  butter,  which  it  would  be  impossible  to  eat  if  it 
were  sprejid  upon  a  piece  of  toast,  will  do  no  harm  if  incorponited  in 
pnstry,  because  it  is  not  so  easily  detected  by  the  sense  of  t;Lste,  It  is 
true  that  it  thus  escapes  the  very  sense  which  was  intended  to  lici  aa  a 
sentinel  to  the  stomach  ;  but  it  is  none  the  less  injurious,  and  is  exceed- 
ingly likely  to  cause  sickness;  butyric  acid  being,  as  alreiuly  meutioned, 
excessively  irritating  to  the  stomach.  *  Another  frequeiit  cause  of  dy^ 
pcp-sia  is  want  of  cleanliness  in  the  cooking  utensils,  Tim  changes  whick 
such  a  want  of  cleanliness  produces  in  the  fuod  prepared  in  ihem  art  ^ 
proliably  of  so  subtle  a  nature  as  at  present  to  elude  the  T'cseareh  of  tfe^^l 
chemist  ;  but,  unfortunately,  they  act  only  too  re^idily  upon  the  humd^H 
organism,  and  I  believe  that  many  a  family  suffers  from  dyif;pe|i,sia  simply 
because  their  cooks  do  not  take  proper  pains  to  clean  the  j)ot8  and  pans 
sufficiently  soon  after  use  to  prevent  deconjposition  of  the  fat  useil  in 
cooking.  Bad  cooking  is  also  responsible  for  many  cases  of  dyspejma  ia 
another  way.  When  fotxl  is  well  ctioked  and  appetising,  the  pleasure 
that  is  given  to  the  palate  excites  reliexly  the  secretion  of  sidiva,  which 
does  its  part  in  digesting  the  starchy  part  of  the  food.  Moreover,  th^ 
increased  amount  of  saliva  stimulates  the  secretion  from  the  stomach,  and 
this  in  turn  stimulates  the  intestines  ;  so  that  the  api)eti8ing  chanicter  of 
the  food  is  a  great  aid  to  ra]nd  and  thorough  digestiotL  If  the  food,  en 
the  other  hand,  is  b;idly  conked  and  unapfietising,  so  far  from  making  the 
mouth  water  and  stimulating  tlie  digestive  pn^ceases  in  the  way  just 
mentioned,  it  tends  rather  to  cause  disgust,  and  through  the  ncn'oua 
system  to  stop  secretion  of  gastric  juice,  and  even  to  produce  nausea. 

But  even  when  foods  are  properly  cooketl  they  may  disagree  from 
their  chemical  composition,  and  give  rise  to  acidity,  flatulence  and  other 
discomfort.  Thus  oily  lish,  such  as  herring,  mackerel,  eels  and  salmon, 
jntty  disagree  from  their  tendency  to  become  decomposed  in  the  stomach, 
and  to  give  rise  to  initating  priKlncts, 

It  has  already  been  s^dd  that  fats  undergo  little  or  no  digestion  in  the 
stomach,  and  that  the  proper  place  for  their  digestion  is  the  Lntestines: 
but  sometimes  they  may  be  split  up  in  the  stomach,  probably  by  mejins 


of  microbes,  Betting  free  fatty  acids  which  arc  exceedingly  irritating ; 
allusion  has  previously  been  miide  to  the  excessively  irritating  properti<?s 
of  butyric  aeicL  Jlany  children  arc  quite  unable  to  cat  hot  mutton  fat 
without  being  sick,  and  yet  the  same  children  may  be  al>le  to  cat  cold 
mutton  fat  without  harm.  The  pmlmble  explanatinn  of  this  is  that  the 
hot  nnitt»>n  fat  undergoes  a  certain  amount  of  decomposition  in  the 
siomaeb,  and  yields  irritiiting  products  which  cause  sickness  and  vomiting; 
whereas  the  cold  mutton  fat,  being  harder^  is  less  changed  until  it  arrives 
in  the  intestine,  where  it  undergoes  proper  digcetion*  Raw  vegetables, 
as  a  nde,  do  not  irritate  the  stcjmach  utdess  they  have  been  swallowed 
without  thorough  mastication  ;  but  they  very  frequently  occasion  great 
development  of  flatulence  in  the  intestines.  Unripe  fruit  not  infrequently 
causes  irritation  both  in  the  stomach  and  intestines,  because  the  cellulose 
of  which  it  is  chiefly  composetl  is  very  indigestible,  and  is  attacked  very 
slowly,  if  at  all,  by  the  digestive  juices  ;  moreover,  unripe  fruits  are 
often  simply  crushed  between  the  teeth  and  swallowed,  in  pieces  of  con- 
siderable size,  without  undergoing  tliorough  mustication.  Over-ripe  fruit, 
or  rather  decaying  fniit,  is  productive  of  discomfort  from  a  different  cause: 
although  soft,  and  thus  not  likely  to  occasion  mechanical  irritation,  it 
frerpiently  contains  quantities  of  microbes  which  give  rise  to  decomposi- 
tion, w*ith  the  evolution  of  gas  and  production  of  irritating  products  which 
cause  diarrhceji. 

Drinks. — Beer  is  a  common  cau36  of  dvRpepsia,  more  especially  if  it 
be  new  and  the  fermentation  not  thoroughly  completed.  Such  beer 
undergoes  further  fermentation  in  the  stomach  and  intestines,  gives 
rise  to  acute  indigestion,  and,  if  its  use  be  long  continued,  to  chronic 
catfirrh. 

Vinegar  taken  in  large  guantitiea  leads  to  chronic  dyspepsia  with  con* 
sequent  emaciation,  so  that  it  is  sometimes  taken  as  a  means  of  reducing 
obesity.  It  is  a  most  dangerous  remedy  for  this  piupoec^  and  I  have 
seen  its  use  hy  a  well-nourished  girl  lead  not  only  to  emaciation,  but  to 
phthisis  consequent  upon  malnutrition. 

Acitl  wines  {vin^  "«^?'^-"?)  have  a  similar  action,  and,  if  used  regularly, 
tend  to  produce  gastric  catarrh.  Spirits  in  excess  are  also  most  injurious ; 
and  whisky  and  water  (or  brandy  and  water)  at  night,  by  its  irritating 
action  on  the  empty  stomach,  is  very  likely  to  produce  sickness  and 
vomiting  in  the  morning. 

Tea  is  another  article  of  diet  which  is  apt  to  cause  dyspepsia ;  partly 
l)y  its  action  on  the  stomach  itself  and  pvrtly  on  the  nervous  system. 
An  infusion  of  tea  contains  a  good  deal  of  tiinnin,  which,  if  taken  along 
with  butcher's  meat,  tends  to  harden  the  fibre  and  render  it  less  digestible. 
Common  experience  has  led  people  to  avoid  taking  butcher's  meat  and 
tea  at  the  same  time,  and  rather  to  take  with  tea  farinaceous  food  and 
easily -digested  proteids,  such  as  boiled  eggs  or  fish.  High  teas,  in  which 
butcher's  meat  is  tiken  in  considerable  quantity  with  tea  as  a  beverage, 
are  a  frequent  source  of  severe  and  nersistent  dyspepsia.  The  effect  of 
the  tea  upon  the  digestion  depends  a  good  deal  upon  the  quantity  usedj 
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it«  temperature,  the  frequency  with  which  it  is  tiikerij  and  the  kind  of  tea 
employed.  A  very  strong  infusion^  especially  when  the  water  is  allowetl 
to  stand  on  the  leaves  for  a  long  time»  is  most  injimouB  ;  and  if  it  be 
taken  scalding  hot  the  effecta  are  still  worse.  Constant  flatulence,  pain 
in  the  stomach,  and  emaciation  are  frequently  noticed  in  poor  women 
who  cijme  aa  hospital  patients.  Many  of  them  keep  the  teapot  on  the 
etovc  the  whole  day  long,  so  that  the  tea  is  erinstaiitly  stewing,  and  what 
they  drink  is  nither  a  deccx;tion  than  an  infusion.  It  is  best  to  allow 
the  tea  not  to  stand  for  more  than  three  minutes  upon  the  leaves  and 
then  to  pour  it  off;  and  in  some  cases  the  plan  recommended  by  the  late 
Sir  Andrew  Clark  of  infusing  the  tea  with  milk  instead  of  water  seems 
to  be  very  iLsefuL  If  the  water  be  very  hard,  effervescing  water,  such 
as  8oda  or  potJish  watei",  may  be  employ e«I  instead  of  well  water.  Some 
patients  bear  China  tea  better  than  the  te^u^  of  India  or  Ceylon.  Tea- tasters 
tell  me  that  although  all  the  tea  plants  come  originally  from  China,  yet 
tlie  ten,  plants  have  been  grown  in  the  same  soil  for  centuries  in  China ; 
for  about  fifty  or  sixty  years  in  Assam,  and  for  about  twenty  years  in  Ceylon, 
But  the  Ceylon  and  Indian  teas  are  reall}-  drunk  much  stronger  than  China 
teas  ;  many  people  judge  of  the  strength  of  an  infusion  simply  by  its 
colour,  anil  as  the  China  teas  yield  more  coloiuing  matter  than  Ceylon  or 
Assam  teas,  they  contfiin  with  a  gt>od  depth  of  colour  less  of  the  other 
ingreflients  than  Assam  and  Ceylon  teas.  These  latter  teas  should  be 
drunk  in  a  pile  straw-coloured  infusion  instead  of  the  dark  brown  in- 
fusion of  the  China  tea,  as  the  pale  infusion  of  the  former  corresponds  in 
strength  to  a  dark  infusion  of  the  latter. 

The  quantity  of  fluid  taken  at  rae-als  is  often  of  importance.  In 
the  C4ise  of  tea  a  chemic<i]  action  of  the  liijuid  intei-feres  with  digestion  ; 
but  even  too  much  water  with  meals  may  cause  dyspepsia.  One 
reason  of  this  is  that  if  water  be  frequently  sipped  during  the  meal 
the  food  is  apt  to  be  softened  in  the  mouth  by  water  instead  of  liy  saliva, 
and  thus  passes  into  the  str^mach  imperfectly  masticated,  and  with  its 
farinaceous  ingredients  little  changed  by  the  sjiliva.  The  fluid  also 
dilutes  the  gastric  juice  and  renders  digestion  in  the  stomach  slow,  so 
that  time  is  afforded  for  the  development  of  microbes,  the  growth  of 
which  is  further  favoured  by  the  dilution  of  the  gastric  juice  which  in 
its  normal  concentration  has  an  antiseptic  action.  Dyspeptics  are  fro* 
quently  advised  not  to  drink  during  meals,  but  to  drink  freely  after  they 
have  finished  their  meal.  This  advice  is  good  so  far  as  it  goes,  because 
it  prevents  the  patient  from  washing  his  food  dowu  without  either  mastica- 
tion or  inaalivation  ;  but  it  does  not  prevent  dilution  of  the  gastric  juice. 
A  better  plan  is  to  drink  water,  and  especially  hot  water,  an  hour  before 
meals. 

^/wTo&fs.—Imperfectly  cleaned  dental  plates  or  carious  teeth  may  form 
a  breeding-ground  for  microbes  which  are  carried  down  from  the  mouth 
into  the  stomach.  Frequent  swallowing  of  saliva  certainly  seems  to  give 
rise  to  dyspepsia  occasionally,  and  possibly  the  dyspepsia  which  has 
been  observed  along  with   dirty  dental   plates   may  really  have  been 


due  to  profuse  salivary  secretion  caused  by  tbo  irritation  they  produce. 
Such  secretion  may  also  be  induced  by  tol>acco,  either  smoked  or  chewed, 
and  this  also  Jcads  to  dyspepsia ;  while  the  action  of  the  tobacco  itself 
upon  the  nervous  system,  in  some  cases,  is  distinctly  injurious ;  in  others, 
howevorj  if  used  in  moderation,  it  may  on  the  whole  be  beneficial.  I 
have  scon  at  least  one  case  of  dyspepsia  in  which  everything  failed  to 
give  relief  imtil  a  naso- pharyngeal  catarrh,  from  which  the  pitient 
suffered,  and  which  gave  rise  to  constant  swallowing  of  mucus,  was  treated 
hythe  removal  of  some  adenoids  j  after  this  operation  the  dyspep«ia 
disappeared. 

Nertrnts  influences. — The  effect  of  emotion  upon  the  stomach  is  well 
known.  A  piece  of  bad  news  Uikes  away  the  appetite,  and  may  even 
bring  on  sickness.  Mental  work  immediately  after  a  meal  is  very  apt  to 
disturb  digestion,  and  if  carried  on  regularly  may  le^  to  dyspepsia.  I 
was  once  staying  at  a  hydropathic  establishment  near  a  large  commercial 
town  when  I  o!>served  that  one  of  the  rules  was  that  any  patient  taking 
lip  a  newspaper  within  an  hour  after  dinner  was  lined  one  shilling.  The 
reiison  for  this  was  that  the  patients  who  came  there  were  chiefly  engaged 
in  business,  and  the  first  thing  they  turned  to  in  a  new8pa|>er  wfis  the 
money  column  ;  thus  their  minds  became  occupied  with  commercial  affairs 
after  meals  and  digestion  was  not  so  good.  Robert  Mayow  put  the 
case  very  well  more  than  two  hundred  years  ago.  It  was  then  supposed 
that  all  the  fimctions  of  the  body  were  carried  on  by  vital  spirits^ — 
little  imps  which  rushetl  hither  and  thither  acconling  to  the  work  required 
in  one  part  of  the  body  or  in  another.  He  said  that  if  the  vit^l  spirits 
are  in  the  stomach  digesting  food  they  cannot  be  up  in  the  brain,  and, 
therefore,  immediately  after  a  heavy  meal  people  are  stupid  and  languid  ; 
if  the  vital  spirits  leave  the  stomach  and  go  up  to  the  brain,  the 
digestion  is  not  performed.  If  we  put  the  word  "  blood  "  instead  of  vital 
spirits,  Mayow's  doctrine  corresponds  very  nearly  with  that  of  modem 
physiologists.  Excessive  weariness  tends  to  cause  iTidigestion,  because  the 
weaned  stomach  and  nervous  system  do  not  respond  to  the  stimulus  of 
food.  Worry,  anxiety,  disappointments,  and  especially  love  affairs,  aU 
tend  to  cause  dyspepsia  [ride  p.  648]. 

Exposure  to  coki^  probably  by  disturbing  the  balance  of  the  circu- 
lation, causes  dyspepsia ;  and  many  people  who  are  perfectly  well  during 
dry  weather  begin  to  suffer  from  dyspepsia  as  soon  as  the  weather 
becomes  cold  and  damp. 

M'ant  of  (Jx^mer.— General  atony  of  the  body,  such  as  results  from 
lack  of  exercise,  brings  about  atony  of  the  stomach  as  well ;  and  the 
imperfect  coftibuation  or  elimination  of  wast^  products  not  only  lessens 
appetite  but  interferes  \^ith  the  digestive  processes.  Atony  of  the 
muscles  of  the  abdominal  wall,  by  rendering  them  feeble,  prevents  their 
giving  that  support  to  the  stomach  and  abdominal  viscera  which  is 
necessary  to  keep  them  perfectly  in  position  :  the  stomach  and  intestines, 
therefore,  tend  to  fall,  and  we  get  the  condition  kno'ivn  as  gastroptosia 
and    enteroptoftis   [ifid€  art.    "  Enteroptosis "  ].       In   some    cases    these 
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conditions  are  increased  and  perpotuatc^d  by  adhesions  of  tbe  omentum 
from  old  inflammation,  especially  altout  the  ca^cimi  or  appendix. 

Adhmom  of  the  intestines  themselves  also  tend  to  intaiere  with  the 
digestion,  and  give  me  to  flatulence^  jxiin,  and  other  discomfort.  PainB 
which  are  prohably  due  to  old  adhesions  are  sometimes  very  troid>le8ome 
indeed  [mde  vol  ii,  p.  887].  The  putient  wakens  early  in  the  mnrning  with 
pain  in  the  abdomen  of  a  weary^  heavy  kind,  and  this  may  continue  for  one 
or  two  hours.  It  may  be  relioveil  by  the  passage  of  flatus,  and  sometimes 
disappears  entirely  as  soon  as  the  ptitient  get«  up.  In  other  instances 
the  patient  sutters  from  it  while  upright  and  is  relieved  by  lying  down. 
The  pains  are  affected  by  exposure  to  cold,  by  changes  of  weather  as  well 
as  by  indiscretions  of  rliet ;  and  they  seem  really  to  be  of  a  gouty  or 
rheumatic  origin,  and  may  coexist  with  or  alternate  with  headache  or 
pains  in  the  joints.     [See  also  art.  **  Enteroptosis ''  in  this  volume.] 

In  some  cases  a  fmiing  kidmj  seems  to  be  productive  of  no  injuiy 
whatever ;  in  others  it  causes  constant  dyspepsia,  languor,  depression, 
inability  to  work,  and  discomfort  so  grejit  as  to  render  life  a  burden  to  the 
patient     [Fide  art  on  "Movable  Kidney,"  vol.  iv.] 

There  is  one  cause  of  dj^spepsia  which  must  be  noted  with  great 
care,  and  this  is  incipient  phthisis.  There  can  be  little  doubt  that 
chronic  dyspepsia,  by  weakening  the  resistfince  of  the  organism,  renders 
it  less  able  to  resist  the  attacks  of  microbes,  and  thus  renders  the 
individual  more  liable  to  phthisis  ;  but,  at  the  same  time,  the  tuberculous 
disease  in  the  lung  itself  appears  to  leatl  secondarily  to  dyspepeia* 
Whether  this  be  due  to  a  re^ex  action  from  the  lung  upon  the  stomach 
through  the  vagus,  to  toxins  or  toxalbumins,  or  to  some  other  cause, 
I  cannot  say ;  but  in  all  cases  of  dyspepsia,  especially  those  occurring 
in  patients  from  seventeen  to  twenty-five,  the  lungs  should  be  carefully 
examined  [vidt:  p.  41!  5]. 

Coosequenees  of  dyspepsia..— Patient*  suff^ering  from  dyspepsia  are 
very  apt  to  treat  themselves,  to  cut  off  one  article  of  diet  after  another,  often 
without  success,  and  in  this  way  to  lessen  their  nutrition  and  diminish  their 
strength  without  adding  to  their  comfort.  The  constant  irrita.tion  which 
they  experience  from  discomfort  or  pain  is  apt  to  lessen  their  power  of 
attending  to  other  things ;  so  that  they  lose  interest  in  outside  circum- 
stances, have  less  power  of  attention,  and  are  tempted  to  concentrate 
their  thoughts  upon  themselves.  When  they  attempt  to  read  or  think 
they  feel  dull  and  heavy,  and  they  do  not  either  comprehend  so  readily  or 
remember  so  distinctly  as  they  did  when  well  ^foreover,  they  are  likely 
to  become  irritable  and  snappish,  and  such  fits  of  irritability  often 
alternate  'with  feelings  of  depression  and  languor.  They  sometimes  also 
complain  of  singing  in  the  cars  and  giddiness,  and  of  a  tendency  to  fall. 
These  symptoms  are  more  frec|uent  in  elderly  people,  and  are  probably 
associated  to  a  considertJ>le  extent  with  atheroma.  When  they  occiur  in 
younger  persons  free  from  organic  disease  they  are  more  suggestive  of 
excessive  tobacco-smoking* 

Treatment  —In  the  treatment  of  dyspepsia  it  is  important  to  lay 
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down  rules  for  the  patient  when  focxl  should  be  eaten,  how  food  should 
be  eatery  and  what  food  should  be  eaten.  The  general  expenence  of 
mankind  shows  that  four  or  ivo  hours  should  iiiterv  eiie  between  njeals  ; 
t>iit  under  certain  ( unditions  it  is  adviscible  to  have  something  to  eat  every 
two  hours.  In  Baedekers  (ruidr,  under  general  directions  to  travellers 
in  the  Alps,  he  ad\'ises  that  sometbiog  should  l>e  eiiten  every  twcj  hom*^ 
in  order  to  avoid  the  fatigue  that  might  otherwise  come  on.  In  fever, 
when  the  waste  of  the  body  is  as  gre;At  or  even  greiiier  than  in  such 
violent  exertion  as  Alpine  ch'mbing,  every  two  hours  is  the  time  usually 
suitable  for  the  administration  of  foo<l  ;  but  when  given  so  frequently 
as  this  it  should  l»c  taken  in  small  quantity ;  if  much  be  taken  at  such 
short  intervals  indigestion  wdl  probably  ensue. 

Ifmv  the/tKid  .^htmld  be  ittktf. — It  is  evident,  then,  that  food  should  be 
eaten  slowly^  and  should  l>e  thoroughly  masticated  and  insaHvated  before 
it  is  swallowed.  1  repeat  that  hurry  at  meals  is  a  frequent  cause  of 
^ly8pepsi^^  an<i  that  hurry,  worry,  or  mental  exertion  inmuriiately  after 
meals  is  another.  In  dyspeptics  a  certain  amount  of  tinie  shoidd  be 
allowed  between  the  meal  and  the  return  to  work,  whether  bodily 
or  mental  Uest  before  merds  is  nho  an  important  factor,  especially 
rest  fur  a  few  minutes  jnst  before  the  evening  meal,  whether  it  be  called 
tlirmcr  or  supper ;  for  this  is  the  time  at  which  the  body  in  general 
and  the  stomach  in  particular  are  likely  to  he  exhausted. 

I  have  alrearly  s;iid  that  much  fluid  at  a  meal,  by  diluting  the  sjdiva 
and  gasti-ic  juice,  is  disadvantageous.  It  is  not  so  injurious  when  taken 
imrae^liately  after  a  meal ;  but  the  liest  time  to  take  liifuid  is  an  hour 
before  meals,  ami  the  best  form  in  which  it  can  be  taken  is  hot  water. 
By  drinking  a  tumbler  of  hot  water  an  hour  or  so  before  meals,  not  only 
are  the  remnants  of  the  pre^-ious  men\  washed  out  of  the  stomach,  hnt 
also  much  of  the  water  bec(mies  absorbed.  1  his  prevents  thirst  heiTjg 
felt,  obviates  the  necessity  for  drinking  at  meals,  and,  instead  of  the 
gastnc  jnice  being  diluted  by  the  water  which  wouhl  then  be  drunk,  and 
digestion  retarded,  the  water  alrcjidy  absorbed  supplies  material  fur  the 
free  secretion  of  saliva  and  gastric  juice,  and  thus  accelerates  digestion. 
If  the  stomach  is  actually  dilated,  and  especially  if  thin  lie  due  to  pyloric 
obstruction,  the  hot  water  will  remain  in  tlie  stom:  ch  for  more  than  an 
hour  after  it  has  been  drunk,  anrl  instead  of  accelemting  digestion  will 
interfere  with  it.  In  such  cases  the  lung  interval  which  usually  elapses 
between  dinner,  supper,  and  breakfa-^t  may  allow  the  stomach  Ut  berome 
empty,  and  breakfast  may  he  eaten  with  relish  and  digested  with  comfort. 
But  under  such  conditions  a  tumbler  of  water  either  hot  or  eoJd,  taken 
on  rising  and  retained,  may  prevent  digestion  and  do  harm  instead  of 
good. 

The  experience  of  mankind  has  sho^\ii  that  it  is  advisable,  to  a 
certain  extent,  to  sepJirate  the  protcid  frum  the  farinaceous  meals  ;  a 
very  common  phin  is  to  have  a  farinaceous  meal  with  a  small  quantity 
of  pruteid  for  breakfast,  a  protcid  meal  at  hmcheon,  a  wtivy  little  farinaceous 
food  in  the  afternoon,  and  again  a  proteid  meal  in  the  evening.     Thus, 
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we  find  that  at  breakfast  bread  and  toast  with  some  easOy  digested  proteid 
^— such  as  egg  or  fish — ia  very  comraonly  taken ;  or  a  small  quantity  of  a 
Mparingly  digestible  proteid  anch  as  fried  bacon,  of  which  the  hydro- 
carbonaceous  fat  frerjuently  forma  a  large  portion.  At  lunch  the  main 
pirt  of  the  meal  consists  of  meat,  although  a  nnxlcrate  rjuantity  of 
bread  or  vegetables  may  be  taken  with  it.  The  afternotm  meal  consiarts 
of  a  little  breatl  and  butter,  and  in  the  evening  there  follows  another 
proteid  meal  like  that  of  lunch.  In  cases  of  dyspepsia  it  is  often  useful 
to  separate  the  protcids  from  the  farinaceous  foocb  more  completely.  The 
time  of  digestion  of  the  two  is  ditlcrent,  and  the  parts  of  the  digestive 
canal  in  which  digestion  takes  place  also  diflfer. 

For  dyspeptics,  a  breakfast  com^idting  of  dry  toast,  rusk,  or  stale  hre^ad, 
with  a  httle  butter,  which  ought  to  be  of  the  very  beat  quality,  should 
form  the  staple  of  the  meal.  If  the  digestion  he  very  bad^  the  bread 
may  have  some  hot  milk  poured  upon  it  and  be  eaten  in  this  way  without 
butter ;  but  oniinaiily  more  milk,  either  warm  or  cold,  may  be  takeu  with 
the  toast,  and  many  people  without  injury  cfin  take  with  the  milk  sufficient 
toa»  coffee,  or  eoctm  to  fia\  our  it.  If  the  stomach  be  able  to  V)ear  it,  a 
soft-ljoilctl  egg  or  a  piece  of  fish  may  be  added.  The  wnd-day  meal 
should  he  chiefly  proteid,  such  as  fish,  foftd,  eggs  or  meat,  with  some  stale 
bread.  One  of  the  lightest  fishes  is  boiled  whiting,  for  the  fibre  is  very 
soft  antl  easily  disintegrated.  Ojd  is  also  good,  hut  is  somewhat  harder 
and  requires  more  careful  mastication.  Ek)iled  or  broiled  sole  is  also 
excellent.  If  the  sole  be  fried  the  skin  must  be  very  carefully  removed 
as  well  as  the  bones.  Sauces^  containing  fiuid  fats,  are  apt  to  disagree  ; 
and  it  is  safer  to  take  the  fish  Biraply  with  salt  and  stale  bread.  In 
many  cases  it  is  better  rather  to  spread  a  little  gomi  butter  upon 
the  bread  and  take  that  with  the  fish  than  to  use  sauce  or  meltetl 
butter.  In  the  same  way  fowl  may  he  eaten  with  sUde  bread.  In 
some  cases  eggs  in  the  form  of  an  omelett42  are  tolerated,  but  in  many 
patients  eggs  are  liable  to  cause  biliousness.  A  cut  from  the  joint,  a 
chop»  or  a  steak  sometimes  suit  well,  provided  they  be  thoroughly 
masticated  and  all  the  stringy  parts  avoided.  It  ia  best,  as  I  have 
already  said,  to  drink  hot  water  an  hour  before  lunch ;  but  sometimes 
dys|jeptics  will  not  or  cannot  do  this,  and  such  persons  may  l)c  allowed 
half  a  tumbler  of  water,  which  should  be  sipped  after  the  lunch  ia  over.  In 
many  cases  it  is  advantageous  to  atld  to  it  one  or  two  tablespoonfuls  of 
old  whisky  or  brandy.  Efl'erveacent  water  to  many  persons  is  more 
palatable  and  more  stimulating  than  plain  water ;  antl  it  may  be  used 
prov^ided  it  do  not  give  rise  to  flatulent  distension,  as  in  many  cases  it 
does.  As  a  rule,  wines  and  beers  do  not  agree  so  well  with  dyspeptics  as 
spirits,  but  it  must  be  borne  in  mind  thit  as  spirits  tell  less  ujvon  the 
stomach  and  more  upon  the  liver,  while  wine  and  beer  tell  more  upon  the 
stomach  and  intestine,  the  consumption  of  the  former  is  more  liable  to 
abuse  than  the  latter  ;  the  piitient  who  uses  spirits  is  loi^ger  in 
finding  out  the  mischief  of  excessive  indulgence  than  he  who  uses  wine 
or  beer.     In  the  afternoon  hot  water  may  be  dnmk  again,  flavoured  by  a 


piece  of  lemon  floated  upon  it;  and  a  small  piece  of  bread  or  biacmt 
may  be  taken  with  it.  Weak  tea  is  more  palatable,  or  milk  and  water, 
and  if  found  not  to  disagree,  either  the  w£>ak  tea,  or  milk  flavoured 
with  te^  ma  J  be  used  in  the  place  of  hot  water.  For  the  evening 
meal  at  seven  or  half-past  seven  simiUr  food  Bhould  be  taken  to  that  of 
the  luncheon. 

If  the  dyspepsia  be  less  severe  the  patient  may  retm-n  to  more 
ordinary  diet,  mixing  the  proteida  and  farinaceous  foods  in  larger 
quantity  ;  but  care  must  be  taken  by  all  dyspeptics  to  avoid  too  much 
sugar,  which  is  very  apt  to  create  acidity.  A  good  general  rule  also  is  to 
avoid  all  akins  and  bones,  and  all  strings,  stones,  or  seeds.  The  bones  of 
fish,  and  the  chips  of  bone  that  occasionally  occur  in  curries  or  hash,  are 
ver}^  indigestible;  so  are  skins  of  every  kind,  whether  they  be  skins  of  fish^ 
flesh,  fowl,  fruit  or  vegetable.  All  stringy  meats,  fruits  and  vegetables 
should  be  avoided,  and  stones  and  seeds  are  wholly  indigestible. 

In  regard  to  mastication  an  excellent  rule  is  that  of  the  late  Sir 
Andrew  Clark.  The  mouth  contains,  or  ought  to  contain,  thirty-two  teeth, 
and  to  every  mouthful  of  food  thirty-two  bites  should  be  given.  If  the 
teeth  are  imperfect,  even  this  number  is  not  suflicient ;  and  as  many  as 
sixty-four  or  ninety-six  bites  may  be  required  properly  to  comminute  a 
single  mouthful  of  steak  or  chop.  Another  rule,  which  is  sometimes 
of  great  ser\nce  in  dyspepsia,  is  to  insist  that  before  the  food  is 
swallowed  it  should  be  so  finely  masticated,  and  so  thoroughly  mixed 
with  saliva,  that  it  shall  be  of  the  consistence  of  cream,  and  would  pass 
through  a  sieve  without  leaving  remainder.  It  is  very  much  easier,  how- 
ever, to  give  such  a  rule  than  to  get  it  followed  ;  and  it  is  only  in  very 
severe  cfises,  and  especiidly  in  those  where  the  piin  is  so  great  as  to 
suggest  the  presence  of  gastric  ulcer,  that  patients  will  follow  it.  Tbey 
often  find  the  rule  so  troublesome  that  mere  inconvenience  or  discomfort 
will  not  force  them  to  follow  it ;  and  they  can  only  be  induced  to  do  so  liy 
finding  that  obedience  to  it  prevents  the  occurrence  of  severe  pain,  while 
the  neglect  of  it  causes  the  pain  to  return, 

Warmih  and  mjqmrt,  Beffimeii. — Dyspepsia  often  results  from  undue 
exposure.  There  are  four  places  that  require  special  warmth,  namely, 
the  back  of  tbe  neck,  the  front  of  the  alxiomen,  the  shins  and  the  feet. 
Many  persons,  after  sitting  in  the  draught  which  always  exists  in  cold 
weather  between  the  door  and  the  fireplace,  will  suffer  from  dyspepsia, 
and  then  wonder  what  article  of  food  has  disagreed  with  them.  This 
draught  should  be  ca;rcfully  avoided  by  raising  the  feet  above  its  level,  or 
by  sitting  out  of  the  cuiTent  from  the  door  to  the  fire.  Thick  boots, 
especially  boots  with  cork  soles,  woollen  stockings,  and  gaiters  of  cloth  or 
leather  protect  the  feet  and  legs  from  cold  ;  and  warmth  to  the  back 
of  the  neck  may  be  afi^orded  tiy  a  muffler  or  high  collar.  Another  aid  of 
great  importance  in  ciksea  of  dyspejjsia  is  an  apron  of  chamois  leather  and 
flannel  or  a  belt  round  the  alidomcn,  which  should  be  worn  in  such  a 
way  as  to  give  lK)th  warmth  and  support ;  support  is  especially  needful 
in  cases  where  the  ab<luminal  miuseles  are  lax  and  the  belly  penduloua 
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The  commonest  kind  of  belt  is  eitLer  flannel  or  knitted  woollen  ;  1>ut  the 
silk  scarf  kiioi>Ti  under  the  name  of  "  cummerbund  "  (or  "  camarliand  "  lis 
it  is  now  spelt)  is  even  more  comfortable.  It  should  be  long  enough  to 
go  three  times  round  the  bc«ly,  and  it  can  be  put  on  with  ariy  degree  of 
tightness.  In  crises  of  floating  kidney  the  belt  may  be  provided  with  a 
pad  or  truss  [vide  arU.  **Enteroptosis''  and  **  Movable  Kidney"], 

It  is  important,  as  far  as  possible,  to  w\o\i\  fatifjue  })efore  meals  and  to 
get  rid  of  all  uH}rry  or  thoughts  aliout  business  during  meals.  Some 
people  damage  their  digestion  by  walking  from  their  \vork  with  the  notion 
of  getting  an  appetite.  The  extra  laboiu'  caused  l»y  thw  finishes  up  the 
patient  already  exhausted  by  his  daily  work,  and  lessen^*  the  digestive 
powers  still  moie,  Tsvcnty  minutes'  rest  at  least,  after  getting  bome»  is 
a  useful  restorative ;  and  is  advisable  for  dysjieptics,  especially  for 
frntients  at  or  above  middle  age.  On  the  other  hand,  if  the  occujmtion 
be  of  a  hanissing  and  atjxious  kind,  it  is  sometimes  useful  for  the  patient 
to  walk  homo  instead  of  diiving  in  hope  of  getting  rid  of  his  anxiety  and 
worry  by  exercise.  If  rest  can  be  tiike!i  on  arrival  the  disadvantage 
caused  by  the  extra  bodily  work  in  such  crises  may  be  more  than 
fompensjited  by  the  relief  lo  the  mind. 

After  the  mcitl  u  over,  rest  is  rectuircd  both  for  body  and  mind  ;  ami 
active  exertion,  either  bodily  or  mental,  is  injurious  ;  it  is  HdWsable  to  rest 
half  an  hour  or  more  if  possible.  During  this  time  pleasant  convoi-sation 
or  light  reading  or  a  pipe  may  divert  the  ihi^ughis  from  e^ire. 

The  mfdidm^  that  have  been  used  in  t!ie  ireatnujnt  of  tlyspepsia  are 
almost  innumerable;  but  they  may  be  divided  int«>  a  few  classes  :  (i.)  those 
which  stimulate  the  secretion  atid  movements  of  the  stomach  ;  (ii.)  those 
which  by  their  local  action  have  a  sedative  action  on  the  stomach  ;  (iii) 
those  which  act  u|>on  the  general  nervous  system  ;  (iv.)  those  which  sup- 
ply digestive  material;  (v.)  those  which  lessen  abnormal  decomposition; 
and  (vi,)  those  which  aid  In  elimination.  Among  thase  wliich  stimulate 
the  stomach  directly  one  of  the  liest  ia  bicat'luiriate  of  soda  in  teti  or 
fifteen -grain  doses.  This  should  be  given  fifteen,  twenty,  or  thirty  minutes 
before  meals  ;  and  it  miij,  I  think,  be  combined  advant^igeously  with 
some  bitter,  such  as  calundia,  ijuassia,  gentian,  or  camomile.  Another 
exceedingly  useful  stimulant  is  rhul>arl>. 

An  old-fashioned  plan  was  to  make  the  patient  chew  a  stick  of 
rhubarb,  iu  which  way  he  got  a  solution  of  its  active  princifiles  in  the 
alkaline  saliva  ;  but  many  persons  dislike  this  way,  and  prefer  the  rhul>arb 
taken  along  with  an  alkali  before  meals.  A  veJT  giMxl  rcmcnly  is  the 
compound  rhubarb  powflcr  of  the  British  Pharmacojxjeia— kmg  known  as 
'^Gregory's  Powder "^ — in  doses  of  five  or  ten  grains  in  a  cachet  wnth  a 
mouthfid  of  water  twenty  minutes  before  meals.  Another  very  nsefid 
mixture  is  the  following,  which  is  much  used  at  St.  Ilartholomew's 
Hospital : — H  Scxlii  bicarbunat.  gr.  x.,  Tinct.  gentian,  co.  !i|^.v\x.,  Spt. 
chloroform.  Hj  x,,  Tidus.  rhei  ^ss.,  Ai[.  menth.  pip.  ad  5J.  M.  F.  hst. 
mitte  doses  viii.  Sig.  Two  tablespoon fuls  to  l»e  taken  three  times  a  day 
twenty  minutes  before  meals.     I  have  already  made  a  comparison  Ijetwcen 


itching  of  the  skin  and  irritation  of  tbo  stomach  ;  and  chrysophanic  acid, 
80  useful  in  skin  diseases,  appears  also  to  have  a  most  useful  effect  in  disease 
of  the  stomach. 

One  of  the  best  combinations  that  I  know  is  one  which  was  a  great 
favourite  of  the  late  Dr.  Warburton  Kegbie  ;  its  etfects  were  so  good  that 
he  used  to  call  it  the  Pulvis  mirabilis  : — R  Bismuth  subnit.  vel  Ijismuth 
carb,  gr.  v.,  8t>dii  bicarb,  gr.  v.,  Pulv.  rhei  gr.  i.,  Pulv.  nux,  vom,  gr,  ss., 
Pulv.  cinnamon  co.  gr.  iss,  M.  The  powder  to  be  dispensed  In 
cachet ;  two  cachets  to  be  taken  with  a  mouthful  of  wat-er  three  times  a 
day  twenty  minutes  before  meals.  This  powder  may  also  be  given  in 
caehets  containing  10  grains  each,  and  the  quantities  of  the  several 
ingredients  may  be  increased  or  diminished  ;  so  that  if  the  (pnmtity  of 
rhubarb  in  the  above  formula  cause  the  bowels  to  move  too  freely  it 
may  be  lessened  m.  required. 

A  great  deal  has  been  written  about  the  usclessness  of  bitters,  antl 
perhaps  their  utility  has  been  exaggerated ;  nevertheless  in  many  cases 
they  certainty  seem  to  be  productive  of  great  benefit.  In  eases  of 
atonic  dyspe|>sia,  such  as  we  see  ordinarily  in  hospiud  patients  who 
complain  of  windy  spasm  and  present  a  eertiiin  definite  group  of 
8ym]>tomSj  quassia  and  iron  before  meals  appear  frequently  to  be  more 
beneficial  than  alkalies.  The  group  of  symptoms  consiata  in  a  pale 
fiahby  tongue,  furred  on  the  dorstmi,  afifl  marked  with  teeth  at  the  edges  ; 
pain  in  the  epigiistriiun  striking  through  between  the  l*hide  bones;  much 
wirul  in  the  stomach  ;  flushes  of  heat  ;  black  specks  before  the  eyes,  and 
p;iin  at  the  tt>p  of  the  head.  If  constipation  be  present,  sfm\e  sulphate  of 
magnesia  in  the  morning  greatl}^  fissists  the  action  of  the  inm  and  latter. 

In  irritable  dyspcp'iia  bismuth  is  one  of  our  most  useful  remedies ; 
it  may  l>o  given  in  the  fonn  either  of  a  solution  or  of  a  powder.  Some 
patients  object  to  a  powder,  and  prefer  the  liquor  bismulhi,  which  may 
be  given  in  doses  of  half  a  rlrachm  to  a  drM-hm  with  aromatic  spirit  of 
ammonia  and  some  carminative  water.  The  subnilrate  of  bismuth  does 
not  go  very  well  with  bicarbonate  of  soda,  as  decomi>osition  occurs  with 
the  formation  of  carbonate  of  bismuth,  nitrate  of  soda,  and  evolution  of 
carbonic  acid  gas,  which,  if  the  quantity  of  bismuth  be  large,  may  be  so 
great  as  either  to  blow  the  cork  out  of  the  bottle  or  even  to  liurst  the  bottle 
itself.  In  iMXjks  on  materia  medica  it  is  the  fashion  to  recommend  the 
carbonate  or  subnitrate  of  bismuth  to  be  suspended  by  means  of  mucilage 
of  tragacanth  or  ctnnpound  powder  ;  but  many  patients  dislike  this  thick 
draught,  and  prefer  the  powder  simply  shaken  up  in  the  vehicle.  I  have 
already  given  a  formula  for  bismuth  in  a  cachet  with  soda.  When 
much  pfiin  is  associated  with  taking  of  fotxl,  twenty  to  thirty  minims 
of  the  compound  tincture  of  camphor  may  bo  added  to  the  bismuth 
mixture  with  great  advantage.  When  there  is  great  pain  and  acidity 
after  meals,  it  may  bo  relieved  by  dissolving  a  teaspoonful  of  l>ic^irbonatc 
of  soda  in  a  little  water,  and  sipping  this  with  a  sa!t-spoon  until  the 
pain  is  relieved  ;  this  is,  of  course,  but  a  palliative  measure,  yet  it  gives 
considerable  relief  at  the  time,  and  (although   it  is  often  said  to  destroy 
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the  cOciU  of  the  Btomach)   I  bave  known  nisca  where  the  practice  head 
boon  continued  for  years  without  ^ny  apparent  injury  to  the  patient. 

Among  the  drugs  which  assist  the  function  of  digestion  through  the 
nervous  system,  the  foremost  phiee  must  he  ucconicd  to  nux  vomica  and 
strychnine  ;  and  ten  minims  of  the  tincture  of  nux  vomica^  or  five  of  the 
liquor  Btryclininae,  are  most  useful  adjuncts  to  antidyspeptic  remeflies  in 
most  cases  of  feeble  digestion.  Among  those  sul*siances  which  are  used 
to  supply  digesting  material  the  most  important  are  hydrochloric  acid 
and  pepsin  ;  to  these  |>erhaps  rennet  should  l:»e  addt-d  A  dose  of  ten 
mitu'iiis  of  dilute  hydrochloric  acid  or  of  nitro-hydrochloric  acid  appears 
to  help  digestion  in  many  cuses  where  the  acid  only  is  deficient.  It  is 
frequently  given  with  the  hitter  shortly  before  meals,  as  then  it  seems  to 
stimulate  the  appetite ;  but  it  may  be  given  also  immediately  after  meals, 
cither  alone,  with  tincture  of  nux  vomic-a,  or  with  pepsin.  In  some 
cases  rennet  appears  to  be  deficient  in  the  gastric  juice.  The  exact  use  of 
this  ferment  in  ordinary  digestion  hfis  not  yet  been  ascertained  ;  but  that 
it  has  some  important  function  I  am  connnced,  for  in  making  some 
experiments  a  good  mriny  years  ago  on  the  digestive  power  of  various 
preparations  of  pcpsin»  I  found  one  which  contained  hardly  any  pepsin  but 
a  good  deal  of  rennet ;  yet,  contrary  to  my  expectation^  it  proved  to  be 
of  considerable  benefit  w^hen  administered  to  some  of  my  patients. 

Amongst  the  remedies  which  tend  to  prevejit  fermentation,  one  of  the 
host  is  phenol,  which  may  lye  given  in  the  form  of  a  pill,  half  a  grain  to  a 
grain  with  every  meal  Crcasote  has  a  similar  action*  and  sulpho-carimlate 
of  soda  in  ten-grain  doses  is  also  a  very  efficient  remedy.  For  preventing 
decomposition  in  the  intestines  and  flatulent  distension,  besides  the 
remedies  already  mentioned  sitlicylatc  of  bismuth,  with  sidol  or  with 
salicylic  acid,  is  often  of  great  use.  The  accumubition  of  faecal  matter  in 
the  intestine  must  be  prevented  and  the  bowels  kept  regular  by  meiins  of 
purgatives  [mk  **  Ck>nstipation,"  p.  G06].  The  evacuation  of  the  liver  is  also 
a  most  im]>ortant  matter.  The  mode  of  action  of  mercury  upon  the  li\'er 
has  not  yet  been  fully  ascerUiinerl ;  hut  there  can  be  no  donl>t  whatever 
that  a  dose  of  blue  pill  or  calomel  at  night,  followed  by  a  sal i tic  purgati\  e 
in  the  morning,  is  of  the  greatest  use  in  relie^-ing  many  of  the  Bymptoma 
of  dyspepsia.  In  some  patients  mercunala  followed  by  a  s^iline  CiiusaiJ 
great  depression  ;  but  this  depression  may  be  relieved,  without  l>ringing" 
back  the  dyspeptic  condition,  by  a  small  glass  of  chani pigne  or  by 
two  tablospooiifuls  of  l*randy  in  a  glass  of  soda  water. 

The  fjains  to  wdiich  I  have  alluded  as  probabl}'  dependent  upon 
adhesion  of  the  intestine,  and  occurring  in  gouty  or  rheumatic  subjects,  are 
best  treated  by  salicylate  of  soda  and  salicylate  of  bismuth  with  warmth 
to  the  8t<>miUih  and  suj>p<>rt  by  means  of  a  belt.  Although  they  may  be 
increased  by  irritiiting  articles  of  diet,  such  as  nuts,  figs,  and  like  indi- 
gestible substances,  yet  diet  tloes  not  exercise  nearly  so  much  influence  over 
them  i\3  exposure  to  cold,  indulgence  in  acid  wines,  or  in  any  other  excess 
that  usually  brings  on  gout  or  rheumatism. 

T.  Lauter  Brunton. 
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T,  L.  B, 

Dyspepsia  ln  Childhood 

Disorders  of  digestion  occurring  in  children  below  the  age  of  puberty 
flilTer  in  several  important  particulars  from  those  encount4ired  at  a  laler 
age.  In  the  first  place,  the  deficient  dcvelopnaent  of  the  stomach  in  early 
life  necessitates  the  greater  part  of  the  fligestive  functions  being  airried 
out  by  the  intestine  ;  consequently  any  failure  of  assimilation  of  the  food 
usually  manifests  itself  by  symptoms  which  are  iritestinal  rather  than 
gastric  In  the  second  place,  children  are  very  susceptible  to  catanhal 
affeetiona  of  the  gftstro-intestinal  tract,  the  symptoma  of  which  are  apt  to 
be  obscured  by  phenomena  arising  from  reflex  irritation  of  the  nervous 
system.  Chronic  inflammation  of  the  stomach,  on  the  other  hand,  w^hich 
constitutes  one  of  the  commonest  causes  of  dyspepsia  in  adult  life,  is 
rarely  met  with  in  young  children.  Finally,  it  may  be  noticed  that 
functional  disorders  of  the  stomach  associated  with  an  abnormal  secretion 
of  gastric  juice  (Hyperacidity,  Hypersecretion)  are  very  rare  below  the 
age  of  puberty, 

A.  Gastric  dyspepsia. — 1.  Weak  dlirestton.-^This  name  is  given 
to  a  functional  disorder  of  the  digestive  organs  characterised  by  faiJiu  e  of 
the  secretory  and  motor  powers  of  the  stomach  and  intestine. 

Etiology.— In  some  ca.sea  a  weak  habit  of  digestion  occurs  as  a  primary 
cnraplairit,  but  in  tlie  vast  majority  it  ensues  upon  the  damage  inflicted 
upon  the  mucous  membrane  of  the  ahmentary  canal  by  an  attack  of 
catarrhal  inflammation.  In  38  per  cent  of  the  crises  of  primary  dyspepsia 
which  have  come  under  my  own  care,  either  one  of  the  parents,  or  other 
children  in  the  family,  had  sufiered  in  a  similar  manner. 

Predisposition  to  the  complaint  is  more  often  transmitted  through  the 
mother  than  the  father,  and  is  more  common  in  girls  than  in  boys.  The 
children  of  neurotic  parents  are  partieukrly  apt  to  fall  nctims  to  the 
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disorder,  as  are  also  the  offspring  of  persons  who  ha%T  married  late  in  life. 
Among  the  exciting  causes  of  weak  digestion,  irregularity  of  feeding  and 
over-indidgencQ  in  rich  or  indigestible  substJinces  rank  fir^t.  In  rarer 
ihstances  the  disorder  can  he  traced  to  overcrowding,  detieient  ventilation, 
septic  states  of  ihc  mouth  arising  from  stomal itis  or  carious  tceth^  faecal 
accumulations  in  the  lower  liowel^  a  neglected  hernia,  or  excessive  niiistur- 
bivtion*  When  the  complaint  is  due  to  antecedent  iritlanimaiiou  of  tht» 
alimentary  tract  it  usually  begins  between  the  ages  of  two  anil  five,  antl 
frecpiently  pei'sists  throughout  life.  Occasionally  the  tlisease  datea  from 
an  attack  of  some  infectious  disorder,  such  as  scarlatina,  measles,  small- 
pox, or  pertussis;  the  symptoms  first  becoming  noticeable  during  the 
periwl  of  convalescence. 

Sipnpfoms. — Pain  after  food  is  one  of  the  mnst  prominent  featuroa  of 
the  complaint  It  usually  begins  shortly  after  a  mcalj  and  is  chiefly 
ex|ierienced  between  the  shoulders  or  behind  the  lower  en^i  of  the  st^^rum. 
Occasionally  the  skin  over  the  lower  ribs  on  the  leftside  feels  bruised  and 
tender  to  the  totich.  Flatulent  eructations  occur  after  each  me^d,  and 
may  be  excited  even  by  a  draught  of  nut<T  or  a  cup  of  tea.  Towards 
evening  the  stomach  and  intestines  often  l^ecorae  distended  with  gas,  and 
the  pressure  which  they  exert  upon  the  diaphnigm  gives  rise  to  an 
inspiratory  form  of  dyspn(i?a  and  palpitation,  >iausea  is  a  frequent 
symptom  of  the  complidnt,  and  miiy  persist  for  many  days  or  even  weeks, 
being  tcmpfjrarily  relieved  by  food  and  stimulants.  The  appetite  is 
ustially  variable,  being  at  one  time  ravenous  and  almost  insatiable ;  while 
at  another  it  can  be  easily  appeased  or  is  altogether  absent.  The  tongue 
is  large,  pale,  flabby,  and  often  indented  along  its  margins  by  the  teeth. 
The  bowels  are  usually  sluggish  in  their  action,  and  the  st^xjls  hard  and 
pale,  or  putty-Hke  in  consistence,  but  attacks  of  diarrhcea  are  apt  to 
supervene  fiom  time  to  time,  when  the  motions  not  infrequently  consist 
almost  entirely  of  mucus.  The  pulse  is  soft,  small,  and  during  the  jieriods 
*»f  digestion  abnormally  slow.  The  urine  is  diminished  in  quantity, 
neutral  or  alkaline  in  reaction,  and  deposits  phosphates  on  standing. 
Vomiting,  exeei»t  as  the  result  of  an  unusually  copious  meal,  is  an 
inconstant  feature  of  the  complaint.  Some  children,  however,  habitually 
vomit  solid  food,  such  as  meat  and  fish,  whcne\'er  they  are  permitted  to 
partake  of  it.  Although  actual  emaciation  docs  not  usually  accompany 
this  condition  of  feeble  digestive  pjwer,  the  child  fails  to  thrive,  and 
becomes  dull,  spiritless,  and  diBinclined  to  the  least  physical  or  mental 
exertion.  Many  jmtients  suffer  from  extreme  limgiuir  and  drowsiness 
after  meals,  or  invariably  sigh,  yawn,  or  hiccup  during  the  course  of  the 
afternoon.  Occiisionally  at  these  times  a  strange  confusion  of  ideas  may 
be  observed,  or  the  child  may  stammer  or  become  jjartially  aphasic.  In 
other  cases  it  exhibits  various  choreic  movements,  such  as  nodding  the 
head,  blinking  the  eyes,  or  incessantly  twitching  the  extremities.  In 
some  cases  severe  fronts il  he:idacho,  which  comes  on  before  breakfast  and 
persists  untjl  the  afterncHZin,  is  the  chief  source  of  compkint.  Among  the 
secondary  [phenomena  of  the  disease  attacks  of  asthma,  palpitation,  giddi- 
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jMi^lrottiesB^  mi  irntable  skin  erojitioos  are  the  most  imi>ortaTit  The 
jipBthmatic  attacks  (asthma  dyspepticum)  api>ear  suddenly  after  meals,  and 
are  characterised  by  urgent  dyspnoea,  cyanosis,  and  a  slow  or  irregidar 
pidse.  Thtisc  symptoms  rapidly  subside  after  vomiting  has  taken  place. 
Among  the  cutaneous  affections  stro[3hnIus  and  urticaria  are  the  most 
1  common.     The  fonner  is  especially  apt  to  show  itself  after  indul*^ence  in 

'  such  aiticles  as  porridge,  strawberries^  fish,  almonds,  [wrk  and  cucumber  ; 

'  white  the  latter  appears  chiefly  at  inght-time  upon  the  bock,  buttocks,  and 

I  thighs.     When  the  contents  of  the  stomach  are  examined  after  a  test  meal 

I  the  total  ncidity  is  found  to  be  diminished,  and  the  percentage  of  hydro- 

I  chloric  acid  considerably  below  the  normal     Owing  to  the  weak  sttite  of 

the  wall  of  the  stomach  the  period  of  gastric  digestion  is  much  delayed, 
I  and  fermentation  of  the  stngnant  food  is  apt  to  occur. 

I  Trealmmt—The  general  piinciples  of  treatment  are  identical  with 

those  which   are   observed   in   the  atonic  dyspepsia  of  later  life.     The 
,  clothing  should  he  warm,  and  regidar  exercise  must  be  taken  every  day 

in  the  open  ain  Excess  of  fluid  with  the  me^ils  must  be  avoided,  and 
eiich  mouthfid  of  food  must  he  well  miisticated  before  being  swallowed, 
j  Green  vegetables  should  be  given  sparingly »  and  only  a  small  fjuantity  of 

go(yd  potato  allowed  with  the  mid-day  me^L  No  food  should  be  per- 
luitted  aft^r  six  o  clock  in  the  evening*  The  first  indication  for  medical 
treatment  is  the  due  regulation  of  the  bowels.  When  a  complete  evacua- 
tion has  been  secured  by  means  of  castor  oil,  or  an  enema,  a  small  dose 
of  casciira  combined  with  maltine  may  be  given  twice  a  day  after  meals, 
or  some  simple  aperient  may  be  prescribed  each  night.  As  soon  as  the 
bowels  act  regularly  the  administration  of  gastric  antiseptics  may  be 
begun ;  of  these  carbolic  acid  and  resorcino  are  the  most  suitable 
and  may  be  given,  with  bicarbonate  of  sodium,  two  or  three  times  a  di^y, 
about  two  hours  after  food.  When  the  alKJominal  distension  and  flatu- 
lence have  quite  subsided  measures  should  bo  taken  to  stimulate  the 
functions  of  the  stomach.  In  young  children  the  mixture  of  rhubarb 
and  soda  administered  before  the  meals  is  usually  of  great  value  ;  but  at 
a  later  age  hydrochloric  acid  and  pepsin  are  to  be  preferred.  All  tonic 
remedies  must  be  used  with  caution  owing  to  their  tendency  to  excite 
gastric  catanh.  However,  when  the  gastric  symptoms  have  quite 
subsided,  a  careful  trial  may  be  made  ijf  the  milder  prepirationa  of  iron 
and  cod-liver  oil  ;  but  in  all  cases  a  dose  of  mercury  and  chalk  or  blue 
pill  should  be  given  once  or  twice  a  week  during  the  continuance  of  the 
tonic  treatment. 

2.  Acute  gastric  catarrhp — Etwlogy. — Gastric  catarrh  of  an  acute  or 
subacute  character  may  occur  either  as  a  primary  disease,  or  as  a  com- 
plication of  some  other  and  graver  condition.  The  primanj  variety  is 
extremely  common  in  feeble  jmd  debihljxted  subjects,  and  its  inception 
is  favoured  by  such  constitutional  diseases  as  scrofula,  rickets,  and 
congenital  syphilis.  Under  such  conditions  an  att^vck  is  often  directly 
excit<"d  hy  exposure  to  wet  ajid  cold,  especially  during  the  spring  and 
autumn  months^  but  more  commonly  the  cause  is  to  be  found  in  the 
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administration  of  unduly  rich  or  indigestible  foods,  Laatly,  it  may  be 
mentioned  that  acute  gastro  -  intestinal  catarrh  often  ajipcars  in  an 
epidemic  form  in  Ichcalitiea  where  typhoid  fever  is  prevalent,  and  appears 
to  be  duo  to  the  use  of  contaminated  milk  or  driukiug- water,  Cxastric 
catarrh  of  st^comlartf  ori^nn  is  much  less  common  in  children  than  in 
adults.  It  chiefly  occurs  during  the  early  stages  of  such  specific  fevers  aa 
Bcarlatina,  erysij>ehLS>  and  influenza;  or  as  the  result  of  chronic  diseases 
of  the  hearty  lungs,  liver  or  kidneys.  Occasionally  the  disease  is  accom- 
panied by  the  formation  of  a  false  membrane,  as  in  the  form  of  gastritis 
that  sometimes  complicates  diphtheria, 

Clinkal  rfiriefks  ami  their  sifmpiims.-^Owmg  to  the  ntimerous  wa; 
in  which  gastric  catarrh  may  arise,  and  to  the  uniformity  in  the  general 
symptoms  of  the  disease,  whatever  its  exciting  cause  may  be,  it  is 
found  expedient  to  divide  the  complaint  into  two  principal  varieties, 
called  respectively  the  **  febrile  '*  and  the  *'  non-febrile,"  according  as 
the  temperature  of  the  body  is  raised  or  not.  (a)  Febrile  gcistric  catarrh, 
sometimes  known  as  gastric  fever,  is  a  very  common  complaint  in 
strumous  children  between  three  and  twelve  years  of  age.  It  usually  begins 
with  sliivering,  headache,  and  i>ains  in  the  limbs ;  l>ut  occftsionally  its 
onset  is  accompanied  by  convulsions.  The  temperature  rises  rapidly  and 
may  attain  1 0:V  F.  by  evening,  when  the  child  is  apt  to  become  slightly 
delirious.  Vomiting  is  an  inconstant  symptom,  but  in  some  cases 
repeated  emesis  occurs,  with  the  ejection  of  bile  and  mucus.  The  bowels 
are  usually  confined,  bnt  if  the  catarrhal  affection  spreads  to  the  mucous 
membrane  of  the  intestine,  the  child  may  have  colicky  pains  in  the 
abdomen  accomp/inied  by  a  watery  and  otfensivo  diarrha?a.  Wlien  the 
duodenum  is  inflamed  jaundice  may  result.  The  tongue  at  first  is 
thickly  coated  u|)on  the  dorsum,  while  its  tip  and  edges  are  clean  and 
red.  In  severe  instances  the  organ  becomes  dry  and  fissured,  the  lips 
parched  and  cracked,  and  sordes  appear  on  the  teeth.  The  appetite  is 
completely  lost,  and  thirst  is  excessive.  Frontal  Iieadache,  restlessness, 
and  mental  depression  continue  throughout  the  attack.  Sleep  is  dis- 
turbed, and  nocturnal  delirium  may  l^e  present.  The  pulse  is  quick,  weak« 
and  compressible,  and  the  urine  is  high-coloured,  and  passed  in  diminished 
quantity.  The  fever  is  markedly  remittent  in  character,  the  temperature 
rifling  to  10  T- 103°  F.  at  night,  and  falling  to  *)0'O00"  F.  in  the 
morning.  It  attains  its  maximum  about  the  third  d-AV,  after  which  it 
gradually  declines,  becoming  intermit  tent,  and  finally  buI*  normal. 
Occasionally  the  disease  ends  by  a  veritable  crisis.  As  a  nilc  an  attack 
lasta  from  seven  to  ben  days  ;  but  if  the  stomach  is  irritated  by  the 
administration  of  stimulants  or  tonics,  it  may  continue  for  a  much  longer 
period.  When  the  disease  occurs  in  an  epidemic  form  the  tcmpemture 
often  remains  high  for  ten  days  or  a  fortnight,  and  abdominal  pain  with 
diarrhoea  is  usually  present.  It  subsides  in  a  gradual  manner,  and  may 
be  followed  by  one  or  more  relapses.  The  disorder  is  distinguished  from 
typhoid  by  its  sudden  onset  and  shorter  course,  and  by  the  absence  of 
tympanites,  enlarged  spleen,  and  of  the  characteristic  eruption, 
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{h)  Noil- febrile  gastric  catarrli.  —  There  are  three  clinical  varieties 
of  this  disease  which  are  worth jr  of  special  notice,  namely,  acute  indiges- 
tion, subacute  gastric  catarrh,  and  recurrent  gastric  catarrh* 

(a)  Acute  indigestion,  or  as  it  is  often  called  "embarras  gastrique," 

is  most   frequent  after   the   age   of   five   years.      The   symptoms  l>egin 

suddenly  within  a  few  hours  of  a  meal,  or  during  the  night ;  they  consist 

j  of  pain    or  discomfort  at    the   epigastrium,   flatulence,    nausea  and    an 

excessive  flow  of  saliva.     After  a  variable  f>enod  of  tirae  vomiliiig  occurs, 

,1  and   the  stomach  rejects  the  greater  portion   of   the   last   meal  in  an 

:  undigested   state.       Although   the  evacuation    of    the    stomach    usually 

affords  I'elief,  the  nausea  soon  returns,  and  may  be  accompanied  by  a 

I  sense  of  faintness  or  by  violent  palpitfition.     The  pulse  is  weak,  fluttering, 

and  often  abnormally  slow  \    the  face  is  pale,  I  he  eyes  are  sunken  and 

I  jurroundtMi  by  dark  rings,  and  the  forehead  and  extremities  are  bathed 

j  in    perspiration.      These  symptoms  culminate  in    violent    retching  and 

I  vomiting,  which  recur  at  short  intervals,  and  end  in  the  expulsion  of 

small  quantities  of  bile-sUdned  ujucus.     The  appetite  falls  into  complete 

!  abeyance,  and  any  attempt  to  pirtsike  of  food  or  even  water  only  aggra- 

1  vatcs  tlie  retching.     In  some  cases  the  irritant  contents  of  the  stomach 

♦  find    their  way  into   the  intestine  and  set    up  acute  dianha'a.     When 

improvement  sets  in  the  attacks  of  emesis  gradually  liecome  less  frequent, 

and  finally  the  child  falls  into  a  heavy  sleep  from  which  it  awakes  free 

from  nause^a.     In  rare  cases  an  attack  of  acute  indigestion  is  ushered  in 

by  aphasia,  asthma,  or  a  series  of  epileptiform  convulsions,  which  subside 

immediately  the   stomach   rejects    its   noxious   contents.      The   disorder 

usnally  mns  its  course  in  twenty-four  to  forty-eight  hours,  but  it  is  apt 

to  be  followed  by  gnneral  malaise,  headache,  or  laryngeal  catarrh. 

O)  Subacute  catarrh  of  the  stomach,  popularly  known  as  *' bilious- 
ness," is  a  very  common  complaint  lietwecn  the  ages  of  four  and  sixteen. 
The  subjects  of  this  disorder  sufl^er  from  chronic  depression  of  spirits,  and 
are  listless  and  apathetic  in  their  movements.  They  usually  present  a 
pale  or  sallow  complexion,  with  dark  lines  beneath  the  eyes,  and  a  slight 
icteric  tinge  in  the  conjnnctivfle.  In  some  instances  the  speech  is 
hesitating  or  stammering,  while  in  others  the  patient  acquires  a  habit 
of  frowning,  winking  the  eyes,  or  making  sudden  grimaces.  The  temper 
is  uncertain  and  peevish,  while  at  night  the  sleep  is  disturbed  by  horrible 
dreams.  In  every  instance  constant  and  severe  headache  is  a  marked 
feature  of  the  complaint.  The  pain  is  usually  confined  to  the  frontal 
region,  but  it  eom  times  radiates  along  the  supraorbital  nerves.  It  is 
most  severe  in  the  early  morning,  or  after  the  mid-day  meal,  and  is 
increased  by  active  movements  of  the  head,  by  stooping  the  body,  and  by 
tb©  use  of  alcYthoL  Epigastric  discomfort  is  experienced  after  meals,  and 
towards  evening  the  intestines  become  distended  with  gas.  Nausea  is  a 
common  Bympt<jm,  but  vomiting  only  occurs  at  intervals  or  after  an 
unusually  full  meal.  The  appetite  is  much  diminished,  and  the  child 
often  expresses  the  utmost  loathing  for  fat  and  sweet  articles  of  diet.  In 
the  early  morning  the  tongue  ia  usually  coated  with  a  yello'v^'ish-white 


fur,  liiit  towards  tn  id-da j  it  may  boc^me  clean  and  abnormally  moist. 
Occasionally  it  is  the  seat  of  a  symmetrical  form  of  superficial  ulcemtiou 
due  to  exfoliation  of  the  epithelium.  Heiirtburn  and  eructations  of 
fivtid  gas  are  a  source  of  frequent  eomjilaint  after  meals,  and  the  patient 
often  yawns^  gf-*^P^»  or  sutfers  from  hiccoughs  or  "  goose-skin  "  during 
the  period??  of  digestion.  The  bovrela  are  confined,  and  the  strjok  clay- 
coloured  ami  extremely  otTensivc.  The  pulse  is  small  and  feeble^  the 
hands  and  feet  pompire  and  exhale  an  unpleasant  smell,  and  att-acka  of 
syncope  are  apt  to  occur  from  time  to  time.  The  duration  of  the  disease 
i^  unccrt;\in.  When  appmpr  ately  treated  it  usually  comes  to  an  end  in  a 
few  days,  but  wheu  neglected  it  may  be  prolonged  for  man}*  weeks, 

(y)  Itcrurreni  gastnc  cataniL — This  disorder^  which  h^is  been  variously 
described  l)y  the  terms  **  periodic/'  *' fitlul,"  and  "eyclical"  vomiting,  is 
charat tensed  by  severe  attacks  of  cmcsis  which  exhibit  a  tendency  to 
periodic  recurrence.  The  complaint  usually  begins  between  the  ages  of 
two  and  five,  and  according  to  my  experience  is  more  common  in  boys 
than  in  girls.  An  attack  is  often  precipitated  by  exposure  to  cold,  a 
change  of  diet,  or  physical  or  mcTital  fatigue. 

Although  the  attacks  exhibit  a  certain  periodicity  they  do  not  recur 
at  regtilar  intervals ;  for  at  one  time  several  weeks  or  months  may  elapse 
between  the  consecutive  attacks,  while  at  another  the  disorder  may  recur 
once  or  twice  a  week.  The  most  severe  and  obstinate  cases  are  usually 
those  in  w^hich  the  first  symptoms  date  from  the  convalescent  period  of 
measles  or  typhoid.  With  the  approach  of  puberty  the  incidence  of  the 
disease  becomes  less  and  less  frequent,  and  finally  it  dis*ippears  altogether. 
In  its  clinical  aspect  ihia  variety  of  gastric  catarrh  does  not  materially 
differ  from  acute  indigestion.  As  a  rule  nausea  and  vomiting  are  the 
first  symptoms  to  attract  attention,  but  occasionally  severe  headache 
comes  on  before  the  emesis.  The  first  effect  of  the  vomiting  is  to  rid 
the  stomach  of  the  remains  of  the  hist  meal,  the  constituents  of  ivliich 
show  few  signs  of  digestion.  Severe  retching  and  vomiting  recur  at 
short  intervals,  and  the  ejecta  soon  come  to  consist  entirely  of  thick 
mucus,  or  even  of  bilious  fluid.  During  the  course  of  the  disonler  the 
tongue  presents  a  coating  of  white  fur,  the  bowels  are  confinerl,  the  urine 
scanty,  and  the  face  pale  and  anxious.  The  temperature  of  the  body  is 
subnormal  The  duration  of  the  complaint  seldom  exceeds  twenty  four 
hours,  Eecovery  is  usual ly  rapid,  but  when  the  atUcks  recur  at  abort 
intervals  the  child  becomes  thin,  ameraic,  and  irritable,  and  prescntB  the 
symptoms  of  weak  digestion. 

Trent fttenL — In  all  infiaminatory  affections  of  the  stomach  and  bowels 
rest  in  the  recumbent  posture  is  an  impemtive  necessity.  If  the  ab- 
domimd  fKiin  be  severe  the  epigastric  region  should  be  covered  with  a 
large  linseed  poultice,  or  repeatedly  fomented  with  hot  fiamiels.  When 
convalescence  has  set  in  the  child  may  be  sent  to  some  inland  health 
resort,  like  Malvern  or  llkley,  hut  sea-air  should  be  avoided.  Aa  long 
as  the  vomiting  continues  no  attempt  should  he  made  to  administer  food 
by  the  mouth,  but  small  pieces  of  ice  may  be  sucked  to  relieve  the 
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thirst.  AVhen  the  more  urgent  symptoms  have  subsided,  a  caiitioua 
triiii  can  he  made  of  small  doses  of  mitk  and  Boda- water,  coll  Iw^Til,  veal 
or  chicken  broth.  In  the  felinle  Uirm  of  the  disorder  a  liquid  diet 
should  he  strictly  enforced  until  the  tcmfjeniturc  begins  to  int^:^rmit,  after 
whieh  time  milk  pnddingj^^  bread  anil  milk,  or  toast  may  be  allowtMl  To 
prevent  a  recurrence  of  the  eomplaini  the  dit^t  should  I>e  strictly  regulnteil 
to  the  exclusion  of  those  articles  of  food  that  are  prone  to  undergo 
fermentation  in  the  stomach.  Indulgence  in  sweets  and  cakes  between 
meals  must  be  prohibited,  and  the  ehihl  s^hould  be  taii'^ht  to  sjiend  a 
certain  tiiiic  over  each  meal,  and  to  chew  Ccuh  mtJUthfnl  of  food  well 
Ik? fore  swalluwiiig  it  If  the  ease  ia  seen  at  the  beginning  of  an  attack, 
the  stomach  should  be  emptied  by  mians  of  a  full  df»se  of  iperacuanha 
wine  or  sulphate  of  zinc  ;  but  if  emcBis  has  already  occurred  the  child 
may  be  encouragi^sd  to  drink  one  or  two  tumbleHuls  of  wMrm  water. 
As  soon  as  the  organ  has  been  completely  evacuated  a  few  gmins  of 
calomel  or  blue  pill  may  1m}  adminisleTed,  and  f  Howcd  after  a  few  hours 
by  a  full  dose  of  etferve^cing  magnesia  or  snlfdiate  of  sodium.  Cantor 
oil  is  also  a  valuable  remedy  at  this  stage  of  the  complaint,  but  is  :ipt  to 
excite  vomiting.  Should  the  retching  continue  sevei-e,  and  signs  of 
exhaustion  manifest  themselves,  it  may  l>e  necessary  to  administer  a 
minute  dose  of  morphine,  or  a  sedative  enema.  In  the  febrile  complaint, 
where  the  gastric  symptoms  are  seldom  of  mtich  imporUJuce,  repeated 
doses  of  calomel,  with  the  occasional  use  of  an  etlervescing  alkaline 
mixture,  are  usually  sufficient.  In  the  recurrent  form  of  gastric  catarrh 
a  dose  of  the  sulphate  and  carbonate  of  magnesia  every  morning  before 
breakfiist  seldom  fiiila  to  effect  a  cure. 

B.  IxTESTtNAL  PYSF^FPsiA. — III  addition  to  the  various  forms  of 
intestinal  indigestion  wliiih  accompfiriy  irdlanunatiou  of  the  bo^vcl,  and 
diseases  of  the  liver  and  paTicrexs,  children  are  apt  to  suffer  from  a 
curious  array  of  symptoms  which  appear  to  depend  upon  a  functional 
disorder  of  the  large  intestine  (colonic  dyspepsia).  Most  of  the  subjects 
of  this  disonlcr  either  beh>ng  to  a  tubereukms  family  or  present  some 
obvious  manifestEitions  of  scrofula.  The  complaint  usually  begins 
between  the  ages  of  live  and  ten,  and  is  slightly  more  fre<pient  in  girls 
than  boys. 

Sf/mj*t/jiN,^, — Spasmodic  pain  in  t!ie  alidomen  is  the  principal  symptom 
cf  the  disease*  It  usually  l>cgins  suddenly  dujing  the  evening  or  in  the 
early  morrnng  before  breakfar^t ;  or  i>erl  iaps  aliout  mid-day.  Sometimes  an 
attack  is  excited  l»y  physical  fiitigne,  or  liy  the  use  of  indigestible  foods. 
The  pain  is  iisn;illy  referred  to  the  umliilical  region,  and  often  travels  across 
the  ahdomen  toward  the  left.  (icCcAiiionally  it  is  chiefly  felt  in  t!ie  region 
of  the  hepatic  or  splenic  flexure  of  the  colon.  It  niay  |>rovc  severe  from 
the  very  outset,  Imt  it  generally  grows  more  t\ud  more  iiitcTisc  until  a 
miiximum  ia  rearhcd,  and  afterwards  gradually  declines.  During  the 
painful  crisis  the  face  is  j^de  and  covered  with  sweat,  and  the  child  may 
roll  about  the  tloor  or  bed  and  scream  with  agony.     Pressuie  over  the 
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abdomen  uBuallj  affords  rclicl  The  appetite  is  extremely  capricious, 
and  a  marked  distaste  ia  shown  for  fat  and  sweets.  Acid  drinks  and 
lemon  jnice,  on  the  other  hand,  are  much  liked.  Thirst  is  a  constant 
symptom,  and  is  apt  to  be  excessive  during  the  night.  Constipation 
exists*  ill  aWut  70  per  cent  of  the  causes,  but  occasionally  a  lienteric  form 
of  diarrh^jiii  is  present,  the  bowels  being  moved  immediately  after  each 
meal.  Nausea  and  vomiting  are  seldom  complained  of^  and  the  tongue 
is  clean,  red,  and  moist.  The  victims  of  this  disorder  remain  thin  and 
anaemic  for  years,  and  are  prone  to  gastric  or  intestinal  catarrh  from 
alight  causes.  After  the  age  of  pul>erty  the  various  symptoms  usually 
'  subside,  but  the  tendency  to  constijiation  continues,  and  not  infretpiently 
an  obstinate  form  of  atonic  dyspepsia  persists  for  years. 

TrmfmenL — All  articles  which  contain  a  large  percentage  of  indigefr 
tible  material  must  be  avoided,  hence  green  vegetables  should  be  given 
sparingly  or  withheld  altogether.  White  fish,  chicken^  and  tender  meat 
are  to  be  preferred  to  the  coarser  or  richer  varieties,  and  all  condi- 
ments, curries,  and  highly -spiced  foods  should  be  forbidden ;  milk 
and  cocoa  may  be  given  freely,  but  coffee  and  strong  tea  should  be 
prohihitcd.  The  meals  must  be  taken  at  regular  hours,  anti  a 
basin  of  bread  and  milk  may  be  allowed  when  the  child  retires 
to  bed.  The  first  point  that  ref|uires  attention  in  the  medicinal 
treatment  of  the  disease  is  the  regulation  of  the  bowels.  This  is  most 
readily  effected  by  the  administration  of  the  liqnid  extract  of  cascara 
sigrada  combined  with  extmct  of  malt  immediately  after  the  morning 
and  evening  meals.  OccaBionally  small  doses  of  akiine  and  nux  vomica 
answer  well ;  or  some  simple  laxat  i  ve,  such  as  the  confection  of  senna 
and  sulphur,  may  be  employed  with  advanUige.  When  the  bowels  are 
moved  at  e^ich  meal  a  small  dose  of  morphine  in  an  aromatic  mixture  should 
be  given  before  the  food.  As  soon  as  the  bowels  have  been  brought  into 
a  satisfactory  stjite,  one  of  the  bland  preparations  of  iron  combined  with 
belladonna  will  be  found  of  the  greatest  Ijenefit  in  preventing  a  recurrence 
of  the  alxlominal  attacks.  Cod-liver  oU  should  not  be  given  until  the 
intestinal  pain  has  quite  subsided. 
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Acute  g^vstritis,  —  Syn.  r  Acute  gastric  cziarrh,  —  Inflammation  of 
th©  Btomaeli  is  dividedj  according  to  its  course,  into  ficute  and  chronic  j 
accordini^  to  its  pathology,  into  mechanical,  catarrhal,  toxic,  symptomatic, 
diphtheritic,  mn]  plilegmonoua. 

Etiologry. — Intiammatiuti  of  the  stomach,  like  inflammation  of  any 
other  organ,  may  be  due  to  mechanical  injury,  thermal  or  chemical 
irritants,  or  invasion  by  living  organisms  either  animal  or  vegetable. 
Amongst  the  mechanical  causes  is  to  be  reckoned,  in  the  first  place, 
excess  in  fojjt],  as  when  people  eat  too  heartily  after  a  long  fast,  or  are 
tempted  by  palatable  food  and  especially  by  unwonted  delicaeici* ;  a 
second  cause  is  an  injurious  quality  of  food,  which  may  be  either  too 
rough,  hard  and  indigestible,  or  may  be  undergoing  .^uch  changes  of 
fermentation  or  decomposition  as  load  to  the  formation  of  powerful 
irritants. 

Next  come  articles  of  drink,  and  more  especially  alcoholic  liquors. 
These  may  irrit^ite  the  stonnich  either  (i.)  by  the  amount  of  alcohol  they 
contain,  or  (ii,)  by  the  acid  which  is  either  originally  present  in  some  of 
them,  as  for  example  in  certain  wines,  or  is  formed  from  the  alcohol 
in  the  stomach  by  acetic  fei  mentation.  In  many  cases  the  effect  of 
excessive  food  and  excessive  alcoholic  indulgence  are  combined  to  pro- 
duce acute  gastric  catanh. 

Poisons,  such  as  acids,  alkalies,  or  salts  of  the  heavy  metals,  all 
cause  acute  inflammation  of  the  stomach  ;  and  amongst  the  mineral 
poisons  one  of  the  most  common  and  powerful  is  arsenic.  Certain 
organic  poisons  act  as  powerful  irritants  to  the  stomach,  ami  amongst 
these  may  be  reckoned  some  of  the  products  of  albuuiinous  decomposi- 
tion. Some  of  them  may  act,  either  (i.)  by  direct  introduction  into  the 
stomach,  or  (ii.)  by  excretion  into  the  stomach  by  its  mucous  mem- 
brane after  their  formation  ii»  the  intestine,  and  elsewhere,  and  subse- 
quent absorption  into  the  circulation.  Antimony  when  injected  into  a 
vein  causes  vomiting,  in  part  at  any  rate  hy  its  direct  action  on  the 
stomach  ;  and  not  by  affecting  the  central  nervous  system  as  formerly 
supposed.  It  is  carried  by  the  blood  to  the  stomach,  there  excreted, 
and  subsequently  exerts  a  local  action  on  the  stomach  itself.  Many 
organic  substances  are  excreted  in  a  similar  way.  Cobra  venom  was 
I  found  by  Sir  Joseph  Fayrer  and  mvself  to  be  a  powerful  local  irritant 

I  when  applied  to  the  stomach  of  a  f^og.     It  seemed  to  me  probable  that 

I  it  would  also  be  excreted  by  the  gastric  mucous  membrane,  and  this 

i  was  found  by  Alt  to  be  really  the  case. 

I  Some  toxalbumins  are  excreted  by  the  stomach  in  cases  of  cholera 

I  also,  and  have  been  found  by  Alt  in  the  vomited  matter.     The  vomiting 


which  indicates  irritation  of  the  stomach  at  the  beginning  uf  many  acute 
diseasea  is  not  impiobalily  due  to  the  excretion  of  toxalbumina  or 
albumose.^ ;  and  the  same  is  probably  the  case  in  the  vomiting  of 
jKitieiits  suffering  from  renal  disease.  It  is  probable,  therefore,  though 
not  yet  certain,  that  the  vomiting  symptomatic  of  gastric  irritation  in 
many  infective  diseiises  is  really  of  toxic  origin. 

All  the  symptoms  of  gastric  catarrh  frct|uently  occur  after  great 
emotion,  and  especially  after  distressing  emotions,  such  as  anxiety, 
sorrow,  fright,  or  anger.  It  is  impossible  to  say  how  far  these  symptoms 
are  due  to  the  direct  action  of  the  nervous  system  on  the  stomach, 
ami  how  far  to  its  indirect  action  in  altering  the  processes  of 
digestion  antl  giving  rise  to  the  formation  of  more  or  less  poisonous 
products  which  subscrpiently  act  as  gastric  irritants.  The  same  may 
be  said  of  external  cold  as  a  cause  of  acute  gastric  catarrhs  In  many 
persons,  general  exposure  to  cold,  or  sitting  with  wet  feet,  will  bring  on 
gistric  catarrh,  just  as  in  others  it  would  cause  catarrhal  inflammation 
of  the  trachea  and  bronchi. 

Catarrh  of  the  stomach  not  infrequently  follows  catarrh  of  the 
respiratory  passages.  In  some  people  it  occurs  as  the  respiratory 
catarrh  is  passing  off,  and  in  jjopular  language  the  cold  in  the  chest  is 
gaid  to  have  been  carried  off  by  the  stomach  and  bowels.  In  some 
cases  the  swallowing  of  mucus  from  the  respiratory  passages,  and 
esjiecially  from  the  nasopharynx,  gives  rise  to  gastric  catarrh  ;  and  it 
is  not  infrequent  in  phthisical  patients  w^ho  swallow  the  sputum  instead 
of  expectorating  it. 

Inflammation  of  the  stomach  may  occur  from  the  presence  of  animal 
parasites,  such  as  the  weevils  of  cheese,  and  the  larvae  of  insects. 

Giistric  catarrh  occurs  ako  in  association  v\rhh  organic  disease  of 
the  stomachy  such  as  stenosis  of  the  pylorus,  w^iether  simple  or 
malignant ;  and  it  also  accompanies  malignant  disease  of  other  parts  of 
the  stomach. 

Symptoms. — Tn  acute  gastritis,  when  caused  by  powerful  poisons, 
theve  is  generally  severe  pain  in  the  epigastrium  with  great  tender- 
ness and  violent  vomiting,  the  vomited  matters  consisting  first  of  the 
eontenls  of  the  stomach,  afterwards  of  mucus,  frequently  of  bile,  and 
finally  of  mucus  tinged  with  blood,  or  even  of  blood  more  or  less 
pTU^e.  As  the  poison  may  be  completely  ejecte<l  from  the  stomach 
without  imssing  into  the  intestines,  gastric  inflammation  may  occtir 
without  inflammation  of  the  intestines;  but  if  this  bo  not  the  case,  and 
the  intestines  also  become  implicated,  pain  and  tenderness  extend  over 
the  whole  abdtmien,  and  diarrhrea  more  or  less  violent  usually  occurs. 
Even  when  the  inflammation  h  limited  to  the  stomach  the  circulation 
is  usually  murh  affected.  The  face  liecomes  exceedingly  j>ale  and 
jiinched,  the  surface  is  cold,  there  is  abundant  cold  perspiration,  and 
frequently  also  a  pnifuse  flow  of  saliva.  The  pulse  may  be  quick  or 
slow,  but  is  generally  feeble.  In  the  case  of  a  p^lwe^ftll  poison,  these 
symptoms  are  apt  to  remain  more  or  less  persistently  for  several  days. 
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When  the  irritation  is  less  powerful,  as  ia  the  caae  where  the  stomach 
haa  been  aim  ply  overloaded  with  food  or  drink,  or  where  the  food  or 
drink  has  been  of  an  ntisuitalile  nature,  the  mere  evacnation  of  the 
stomach  by  vomiting  gives  much  relief,  and  the  patient  may  feel  almost 
well ;  althongh  a  certain  amount  of  weakness  and  la^ssitude  usually 
remains  behind.  If  the  vomiting  is  at  all  violent  the  tenderness  in  the 
Btomach  may  continue  for  some  days  ;  and  sometimes  a  soreness,  which 
is  probably  due  to  straining  of  the  cesophagus,  is  felt  all  down  the  chest 
behind  the  sternum  for  a  day  or  two.  This  rapid  disajjpearance  of 
symiitoms  usually  occurs,  however,  when  the  irritant  has  been  applied 
for  a  short  time  only,  and  when  the  mucous  membrane  of  the 
stomach  has  not  been  much  inHamed.  When  the  mucous  membrane 
itself  is  inflamed  certain  symptoms  remain  after  the  evacuation  of  the 
strong  irritant  to  which  the  inflammation  is  due. 

These  symptoms  may  also  appear  more  gradtially  in  consecjuence  of 
the  continuous  action  of  a  slighter  irritant ;  in  which  case,  instead  of 
beginning  with  violent  vomiting  and  pain,  which  subside  to  a  certain 
extent  after  the  evacuaticni  of  the  stomach,  the  symptoms  go  on 
gradually  increasing  for  days  or  weeks,  until  they  may  culminate  in 
great  pain  and  vomiting  such  as  has  just  been  described.  These  symp- 
toms usually  are  a  thickly  furred  tongue  and  loss  of  appetite,  frequently 
accompanied  by  a  gocKi  deal  of  thirst.  Not  only  is  there  no  desire  for 
food,  btit  eating  may  bring  on  a  feeling  of  nausea,  and  nausea  may 
arise  at  the  mere  thought  of  food.  Frecjuently,  however,  although 
ordinary  food  is  distasteful,  there  is  a  craving  for  strong- tasting  and 
savoury  things,  such  as  salt  fish,  pickles,  curry,  Worcestershire  sauce; 
and  occasionally  the  appetite  may  be  somewhat  craving  rather  than 
deficient ;  but  after  a  little  f<»od  has  l)ecn  taken  this  craving  appetite  is 
usually  soon  satisfied  and  turns  to  loathing. 

The  stf>mach  is  tender  on  pressure,  and,  being  distended  with  gas,  is 
often  prominent  in  the  epigastrium.  Gaseous  eructations  are  frequent, 
and  may  bo  accompanied  by  sour  fluid  so  acrid  as  to  bui'n  the  throaty  to 
set  the  teeth  on  edge,  and  to  give  rise  to  much  discomfort  at  the  lower  end 
of  the  ensiform  cartilage— -at  the  j>oint  cor  res  finding  to  the  jiniction  of 
the  cBSophagus  with  the  stomach.  In  some  cases  hiccough  is  a  persistent 
trouble,  and  there  is  a  feeling  of  weight  and  fiain  in  the  epigastrium 
which  seems  to  pass  through  between  the  shoulder-blades.  The  bowels 
are  costive  unless  the  catarrhal  condition  extends  to  the  intestines  as  welh 
This  is  to  be  anticipated  as  very  little  food  is  taken  or  absorbed.  The 
urine  is  generally  scanty,  high  -  col oivred,  and  dejwsits  a  brick -dust 
sediment.  Generally  also  there  is  a  feeling  of  weight  in  the  head,  and 
beadache,  frontal,  temporal  or  occipital,  h  frequent ;  sometimes  patients 
com[}lain  that  the  pain  feels  like  a  ball  inside  their  head.  There  is 
ditticulty  in  concentrating  the  thoughts  ;  all  exertion,  mental  or  bodily, 
is  distasteful,  and  the  patient  is  very  low-spirited  and  nof  infrequently 
irritable.  The  tem[>erature  is  often  normal,  but  in  some  cases  it  rises  as 
high  as  102"  or  IDS'" ;  this  rise  is  tisually  preceded  by  a  rigor. 
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Pathology* — Our  knowledge  of  tbe  slighter  stuges  of  acute  gastric 
catarrh  is  derived  almost  entirely  f lom  the  observations  of  Dr.  Beaumont 
on  the  stomach  of  a  young  Canadian  voyager,  Alexis  St.  Martin.  In  con- 
sequence of  a  severe  wound  in  his  side  froiu  a  discharge  of  duck-shot,  his 
stOJnach  became  a<lherent  to  the  abdominal  wall,  and  an  opening  existed 
in  it,  usually  covered  by  a  fold  of  mucous  membrane  which,  when 
ptished  backj  revealed  the  interior  of  the  stomach.  Dr.  Beaumont 
describes  the  inner  coating  of  the  stomach,  in  its  natural  and  healthy 
state,  as  being  of  a  light  or  pale  pink  coiout,  varying  in  its  hues  accord- 
ing to  its  full  or  empty  state,  **  It  is  of  a  soft  or  velvet- 1  ike  appearance, 
and  is  constantly  covered  with  a  very  thin,  transj:»arent,  visciil  mucus 
lining  the  whole  interior  of  the  organ.  Immediately  beneath  the  mucous 
coat,  and  apimiently  incorporated  with  the  villous  niembranej  appear 
small  spherical  or  oval-shaped  granular  bodies,  from  which  the  mucous 
fluid  appears  to  be  secreted."  With  a  thin  whitish  fur  on  the  tongue 
and  a  rather  craving  appetite,  **  several  red  spots  and  patches, 
which  were  tender  and  irritable,  appeared  over  the  inner  snrface  of 
the  mucous  membrane."  When  the  countenance  was  sallow,  the 
tongue  covered  with  a  thin  white  coat  and  the  appetite  failing,  the 
stomach  presented  several  deep  red  patches  on  its  inner  coat,  ^Vhen 
sick  headache  was  present,  with  pain  and  uneasiness  of  the  stomach, 
general  debility,  lassittide,  a  depressed  pulse,  dry  skin,  coated  tongue, 
and  costiveness,  the  stomach  presented  numerous  white  spots,  or  pustules 
resembling  coagulated  lymph  spread  over  its  inner  surface.  After 
indulgence  in  spirits — with  a  thin,  yellowish-brown  fur  on  the  tongue 
and  uneasy  sensation  and  tenderness  at  the  pit  of  the  stomach,  vertigo, 
dimness  and  yellowishness  of  vision  on  stooping  down  and  rising  again, 
and  a  sallow  countenance,  but  no  general  discomfort  nor  failure  of 
appetite^the  mucous  membrane  of  the  stomach  was  found  to  present 
an  erythematous  appearance  and  livid  spots^  from  the  surface  of  which 
exuded  small  drops  of  grumous  blowl,  numerous  patches  of  aphthse, 
and  a  thick  coating  of  mucus  ;  the  gastric  juice  was  also  mixed  with 
thick,  ropy  mucus  or  muco-purulcnt  matter,  slightly  tinged  with  blood, 
resembling  the  discharge  from  the  bowels  in  dysentery.  The  tenacious 
secretion  from  a  stomach  in  such  a  condition  is  found  by  microscopical 
examination  to  consist  of  muctis  with  leucocytes  and  epithelial  cells 
undergoing  mucoid  degeneration.  The  cylindrical  epithelium  of  the 
ttibules  undergoes  mucous  degeneration  and  desquamation  ;  and  in  such 
cases  microscopical  excimination  of  the  mucous  membrane  itself  shows 
the  peptic  cells  to  be  loosened  and  granular,  and  the  epithelial  cells  at 
the  mouth  of  the  ttibules  to  be  soft^  swollen,  filled  with  mucus,  and 
desqtiamating.  The  blood-vessels  are  distended,  the  tissues  are  fillerl 
with  leucocytes,  the  submucous  tissue  is  somewhat  cedematous,  and 
there  may  be  slight  h hemorrhage* 

DlagTiosis.— The  symptoms  of  acute  gastric  catarrh  are  bo  distinctive 
that  usually  little  doubt  can  exist  regarding  the  nature  of  the  attack ; 
but  it  is  not  always  eaay  to  say  whether  it  may  not  be  due  to  the  pre- 


I 

■ 


I 


sence  of  toxins  or  to  the  invasion  of  pithogenetic  orgaoisms,  euch  as 
typhoid  baeillij  which  may  affeet  other  organs  as  welL 

If  the  attack  be  not  accompanied  by  a  febrile  temperature,  and  there 
is  a  clear  history  of  some  dietetic  error  or  exposure  to  a  chill,  the  prob- 
ability is  that  the  symptoms  are  due  to  acute  catarrh  only ;  but  if  the 
temperature  be  high  the  attack  may  denote  the  onset  of  some  infective 
disease,  and  a  diagnosis  can  only  be  arrived  at  by  watching  the  case  for 
some  days.  Gastric  catarrh  is  most  likely  to  be  confounded  with  com- 
mencing enteric  fever,  but  in  the  latter  disease  the  rise  of  temperature 
is  less  abrupt,  the  remissions  are  more  marked,  and  the  duration  of  the 
fever  is  more  prolonged. 

Cases  of  acute  gastric  catarrh  usually  end  in  recovery  in  one  or  two 
days,  although  ihey  may  last  for  as  long  as  a  week  or  perhaps  even  for 
a  fortnight.  Such  prolonged  cases  may  well  be  mistaken  for  tyi^hoid 
fever ;  but  in  addition  to  the  diagnostic  points  already  mentioned,  the 
spots  are  absent  and  the  spleen  is  not  enlarged. 

When  the  attack  seta  in  w^itb  severe  headache  and  delirium^  it  may 
be  mistaken,  especially  in  children,  for  meningitis^  or  for  ihe  beginning 
of  measles^  or  of  scarlet  fever  ;  but  the  course  of  the  disease  and  the 
absence  of  the  rash  after  its  proper  time  enable  a  diagnosis  to  be  made. 

The  treatment  of  acute  gastric  ciitarrh  consists  first  in  removing  all 
irrit^mt  substances  from  the  stomach  ;  and,  secondly,  in  soothing  the 
inHamed  organ.  The  stomach  naturally  tends  to  eject  any  irritating 
substance  present  in  its  cavity  ;  but,  after  the  main  portion  of  its  con- 
tents has  been  ejected  by  vomiting,  small  cpnintities  of  exceedingly 
bitter  bile  mixed  with  mucus  may  remain  atid  give  rise  to  constant 
nausea  and  retching.  In  order  to  remove  this  it  is  advisable  to  ad- 
minister several  tumblerfuls  of  lukew-arm  or  of  warm  water,  and,  after 
this  has  been  vomited,  to  re[>eat  the  process  several  times ;  thus  all 
irritant  substances  are  washed  out  of  the  stomach,  and  after  this  has 
been  done  two  or  three  times  the  vomiting  will  often  cease.  Occasionally 
the  first  draught  of  two  or  three  tundjiers  of  water  will  so  dilute  the 
contents  of  the  stomach  that  the  irritation  is  no  longer  strong  enough 
to  produce  vomiting.  In  such  a  case  it  is  better  to  tickle  the  fauces 
with  a  feather,  so  that  the  water  may  be  vomited  and  the  stomach 
cleansed ;  or  the  gastric  syphon  may  be  used  :  but  unless  the  patient  is 
accustomefl  to  the  use  of  this  instrument  the  plan  of  swallowing  hot 
water  ami  tickling  the  fauces  is  generally  preferred.  In  mild  cases  this 
treatment  is  all  that  is  reifuired,  and  after  a  few  hours*  rest  the  stomach 
is  all  right  again  ;  but  for  at  least  a  day  afterwards  the  diet  should  he 
very  light,  consisting  chiefly  of  milk  and  farinaceous  food.  When  the 
attack  is  more  severe  and  the  catarrh  has  affected  the  bowels  also,  as 
shown  by  a  tendency  to  diarrhcea  and  pain  not  confined  to  the  gastric 
region  but  extending  over  the  abdomen,  half  an  ounce  of  castor  oil  with 
8  or  10  minims  of  laudanum  shoidd  be  given  ;  so  as  to  clear  out  any 
irrit^int  from  the  intestine.  If,  after  ihe  oil  has  acted^  the  pain  or  nausea 
or  vomiting  still    persist,  or  if    there    be  any  yellowness  of  the  con- 
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juiictivn?,  half  a  grain  of  calomel  may  be  given  every  half  hour  till 
5  grains  have  been  administerGd  ;  or  5  to  10  grains  may  be  given 
at  night,  ami  next  morning  a  saline  purgative,  such  as  a  glass  of 
aperient  mineral  water  or  some  effervescent  sulphate  of  magnesia,  sul- 
phate of  soda,  or  phosphate  of  soda. 

The  best  fomi  is  simply  milk  diluted  with  onefourth  to  one-half 
its  volume  of  soda  water ;  unless  the  bowels  he  loose,  when  lime-water 
should  be  substituted.  This  dilute  nourishment  may  be  given  in 
quantities  of  5  or  6  ounces  every  two  hours;  but  should  it  be  rejected 
by  the  stomach,  it  is  well  to  let  the  patient  t^\ke  nothing  but  a  little 
iced  water  and  swallow  small  pieces  of  ice  until  the  acute  irritation  has 
subsided.  If  there  he  any  fear  of  failure  of  strength,  the  nutrition  may 
be  maintained  by  nutritive  suppositories  or  nutritive  enemas.  After 
the  irritant  matters  have  been  evacuated  from  the  stomach,  one  of  the 
best  sedatives  is  bismuth,  which  may  be  advantageously  given  according 
to  the  following  formulas  : — R  Bismuth,  cark,  sodii  bicarb,  ai  gr  x,, 
spt.  chloroformi  Til  x,,  aquie  menthas  pip,,  vel  aq.  cinnamomi,  vel  aq. 
Hor.  ay  rant.  5J.     M.     Ft.  hst.  ante  cibos  sura  end. 

If  there  be  much  pain,  5  minims  of  tincture  of  opium  or  liquid 
extract  of  opium  may  l*e  added  to  each  dose  ;  and  if  the  vomiting  be 
severe  5  minims  of  hydrocyanic  acid  may  be  added,  either  with  or 
without  opium,  as  the  ctise  seems  to  demand. 

Should  the  bowels  be  loose  some  chalk  may  be  added  to  each  dose, 
or  two  drachms  to  an  ounce  of  chalk  mixture  may  be  given  either  with 
the  bi.'jmuth  mixture  or  after  each  loose  motion. 

If  the  bismuth  tend  to  constipate  the  bowels  two  fluid  drachms  or 
more  of  liquor  magnesi»  carbon  at  is  may  be  added  to  each  dose. 

Counter-irritation  to  the  epigastrium  by  a  mustard  poultice  or  mus- 
tard leaf  tends  to  relieve  both  pain  and  vomiting ;  and  a  full  warm  bath 
is  often  very  soothing  and  useful  both  in  the  case  of  children  and  of 
adults. 

CiinoNia  GASTRlTtB. — Syn.  :  CJiwnk  gasfrk  catarrh,  Chronk  dffspepma, 
— Etiology. — The  causes  of  chronic  catarrh  are  the  same  as  those  of 
acute  catarrh  ;  and  attacks  of  acute  catarrh,  especially  if  frequently 
repeated,  pass  into  a  chronic  condition. 

The  irritiition  of  the  stomach  which  produces  chronic  rather  than 
acute  catarrh  is  usually  loss  intense  in  degree,  and  frequently  refieated. 

In  acute  catarrh  the  very  violence  of  the  irritation  causes  ejection  of 
the  irritant,  while  in  chronic  catarrh,  the  irritation  being  less  severe,  the 
irritant  remains  in  the  stomach,  producing  perhaps  no  more  than  dis- 
comfort  at  the  time,  but  gradually  altering  the  mucous  membrane  and 
even  the  muscular  coats.  One  of  the  most  common  causes  of  common 
gastric  catarrh  is  free  indulgence  either  in  acids  or  substances  which 
yield  acids  in  the  stomach.  Thus  among  the  peasantry  of  Southern 
Europe  sour  wine  is  a  frequent  cause  of  gastric  catarrh  ;  and  all  wines, 
even  those  which  taste  sweet,  are  strongly  acid  to  liimus-paiDen     Spint, 
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when  taken  in  a  concentrated  form,  will  act  as  a  powerful  irritant ;  when 
more  dilute,  it  frequently  undergoes  acetic  fermentation,  and  thus  acts 
as  an  acid»  Sugar,  especially  when  taken  in  a  concentrated  and  soluble 
form,  is  apt  to  give  rise  to  acidity  ;  while  starclies,  being  less  soluble,  are 
generally  passed  throtigh  the  stomach  without  undergoing  such  a  change, 
although  if  the  stomach  be  dilated  they  also  may  undergo  fermentation. 
Fats  are  apt  to  undergo  change  alao  and  to  yield  butyric  acid,  which  is  one 
of  the  moat  iiTitating  of  all  acids  to  the  stomach.  But  peo[>le  frequently 
forget  that  a  rancid  fat,  which  wouhl  make  them  sick  if  taken  by  itself, 
doea  not  lose  its  irritating  properties  when  it  is  mixed  up  with  flour  and 
made  into  fiastry.  Pastiy  is  often  blamed  as  a  fruitful  cause  of  gastric 
catarrh  ;  but  frequently  the  blame  is  not  due  to  the  pii4*try  itself,  but  to 
the  kind  of  fat  with  which  it  is  made  :  thus  pastry  made  at  home  with  the 
best  butter  may  sometimes  be  taken  with  impunity,  M^hen  pastry  from 
the  pastry-cook  would  surely  disagree.  Another  cause  is  eating  too 
quickly ;  another  is  drinking  much  liquid  with  meals.  Both  of  these 
practices  tend  to  interfere  with  the  rapid  digestion  of  food,  arul  thus  to 
allow  time  for  fermentative  procesries  to  go  on,  Retention  of  fowl  in  the 
fitoraach  with  consequent  fermentation  and  chronic  gastritis  occurs  when 
the  stomach  is  dilated,  in  consequence  either  of  atony  or  of  pyloric 
obstruction  due  to  cicatricial  contraction  or  to  new  growths.  Malignant 
disease  in  other  parts  of  the  stomach  may  directly  gi\^e  rise  to  c^ttarrh. 

Obstructed  circulation  through  the  stomach  tends  to  induce  chronic 
catarrh  ;  thus  it  is  frequently  found  associated  with  conditions  which 
obstruct  the  gastric  circulation  ;  such  as  cirrhosis  of  the  liver,  phthisis, 
and  mitral  disease,  obstructive  or  regurgitant. 

An  altered  condition  of  the  blood,  such  as  ansemiaj  chlorosis,  renal 
disease  and  gout,  may  lead  to  chronic  catarrh. 

Pathologry,— It  has  alrea<Iy  been  mentioned  that  in  acute  inflamma- 
tion mucoid  degeneration  of  the  cells  in  the  gastric  glands  and  mucous 
degeneration  and  desquamation  of  the  epithelium  occur.  In  chronic 
cata-rrh  the  same  processes  take  place,  their  long  continuance  leading  to 
wasting  of  the  mucous  membrane  with  increased  formation  of  connective 
tissue  and  a  tendency  to  the  formation  of  cysts  in  the  tubides.  Some- 
times the  atrophy  occurs  fairly  evenly  over  the  whole  surface  of  the 
stomach  y  but  at  other  times  cystic  degeneration  occurs  to  a  large  extent 
in  certain  parts,  so  that  the  mucous  membrane,  instead  of  being  smooth 
and  thin,  rises  in  folds  and  knobs,  or  polypi.  For  this  reason  it  has 
been  described  as  **  gastritis  polyposa."  In  the  ci\ses  just  mentioned 
the  change  chiefly  affects  the  mucous  membrane,  and  there  is  no  very 
marked  increase  in  the  connective  tissue.  The  connective  tissue  in 
EomQ  cases  of  chronic  disejise  of  the  stomach  is  very  little  altered  ;  in 
others  it  undergoes  great  increase.  The  increase  may  tjike  place  both 
in  the  upper  and  lower  layers  of  the  mucous  membrane,  and  in  some 
ca«es  the  increase  of  connective  tissue  is  so  great  that  the  walls  of  the 
stomach  are  greatly  thickened  and  the  stomach  itself  diminished  in  size. 
To  this  condition  the  name  of  **  cirrhosis  "  has  been  given, 
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Symptoms. ^ — As  in  acute  catarrh  chronic  irritative  conditions  of  the 
stomach  may  be  iiccompanied  by  a  craving  appetite,  or  by  loss  of  appetite. 
The  tongiio  is  usuiilly  coated  ;  there  is  weight,  distension,  iineasiness, 
oppression  or  pain  in  the  epigastrium  ;  a  good  dtjal  of  flatulence ;  some- 
times a  disagreeable  taste  in  the  mouth ;  frequently  tenderness  on 
pressure.  The  pharynx  is  often  congested  ;  there  may  be  a  tendency  to 
hawk  and  spit,  and  sometimes  there  is  a  tickling,  irritating  cough,  which 
may  come  in  severe  paroxysms.  Eructation  of  sour  fluid  and  pain  at 
the  pit  of  the  stomach  are  also  p^  esent,  such  as  have  been  described  already 
undci'  dyspepsia.  He.idache^  generally  frontal,  is  often  complained  of, 
and  there  is  indisposition  to  any  exertion  mental  or  bodily^  depression 
of  spirits,  and  often  irritability  ot  temper.  In  eome  cases  there  is  distinct 
giddiness  or  jjal  pi  tuition. 

Dlag'nosis. — Three  forms  of  chronic  gastric  catarrh  have  been  described 
by  Ewald,  namelyj  simple,  mucous,  and  atrophic.  In  the  first  two  hydro- 
chloric acid  is  diminished^  but  the  normal  ferments  are  present^  and  the 
secretion  of  mucus  is  scanty  ;  in  the  second  form  the  mucus  is  abundant. 
In  the  third  form  both  bydrochloric  acid  and  the  characteristic  ferments 
of  the  stomach  are  absent.  The  methods  of  ascertaining  these  conditions 
have  already  been  given  under  the  hciiding  of  "Pathology  of  Digestion." 

Primary  atrophy  of  the  stomach  has  been  described  by  Fen  wick. 
Its  symptoms  are  progressive  weakness  and  anasmia,  with  a  sallow  colour 
almost  exactly  like  that  of  pernicious  an^Bmia.  This  condition  comes  on 
very  gradually  without  any  apparent  cause,  generally  attacks  persona 
past  middle  life,  and  on  post-mortem  examination  the  gastric  mucous 
membrane  has  been  found  pale,  generally  thin,  and  adherent  to  the  sub- 
mucous tissue.  The  gastric  glands  are  firmly  united  and  distended 
with  cells  and  molecular  matter.  At  a  later  stage  the  tubules  disappear 
completely,  or  sometimes  a  number  of  flask-shapetl  bodies  loaded  with 
cells  remain  at  the  bases  of  the  tubules^  while  in  the  rest  of  the  mucoua 
membrane  no  glandular  strui-tiire  can  be  recognised. 

The  diagnosis  bctwee!i  chronic  gastric  catarrh  and  malignant  disease 
is  often  c[uite  impossible,  If  the  symptoms  persist  in  spite  of  treatment, 
but  the  patient  is  under  forty,  the  most  probable  diagnosis  is  chronic 
gastric  catarrh  ;  if  the  symptoms  persist  in  spite  of  treatment  in  a  jmtieiit 
over  the  ago  of  forty  the  presence  of  malignant  disease  is  exceedingly 
probable.  In  a  case  of  long-standing  chronic  catarrh,  it  is  not  until  the 
presence  of  a  tumour  becomes  evident  that  the  diagnosis  of  malignant 
disease  can  be  made  with  certainty.  Malignant  disefisc  indeed  may  come 
on  in  persons  who  have  long  sutifered  from  the  syraptoma  of  chronic 
gastric  catarrh.  One  of  ray  patients  had  been  accustomed  to  wash  out 
his  stomach  for  three  years,  and  not  until  after  the  hipse  of  this  time 
did  it  become  evident  that  he  was  snlfering  from  malignant  disease.  In 
another-  patient,  who  sutfered  for  fourteen  years  from  dyspepsia,  the 
stomach  had  been  dilated  for  at  least  nine  years,  but  only  five  months 
before  death  did  a  tumour  become  evident. 

In  order  to  distingnish  cases  of  chronic  atrophy  of  the  stomach  from 
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pernicious  anaemia,  the  attention  should  he  directed  to  the  presence  or 
,  absence  of  the  gastric  fermenta  and  of  hydrochloric  acid  in  the  stomach, 
to  the  absence  of  minute,  very  large,  or  distorted  corpuscles  io  the  blood, 
and  to  the  presence  of  amines  and  iron  in  the  urine. 

TreatmenL — The  first  essential  in  the  treatment  of  chronic  gastric 
catarrh  is  to  remove  the  sources  of  the  irritation  which  brought  it  on. 
The  general  dietetic  treatment  has  already  been  given  under  "Dy8i>epsia," 
ftnd  I  may  sum  it  up  shortly  by  saying  the  patient  roust  avoid  alcohol, 
sugar,  and  condiments,  eat  fat  sparingly,  chew  slowly  and  masticate 
thoroughly.  Liquids  and  solids  should  not  be  taken  together ;  and,  if 
necessary »  farinaceous  and  proteid  foofis  must  be  taken  at  different 
times.  The  body  should  be  kept  warm,  the  mind  eaBy^  and  the  bowels 
open.  In  crises  of  dilatation,  great  relief  is  aftbrded  by  washing  out  the 
stomach.  This  is  best  done  in  the  morning,  so  that  the  long  night's  rest 
may  allow  as  much  food  as  pM3ssible  to  be  absorbed,  and  the  waste  of 
*  washing  out  the  stomach  be  as  small  as  |x»ssible.  For  further  informa- 
tion on  this  sub|ect  the  reader  is  referred  to  the  article  on  *'  Gas  tree  tag  is." 
\\^ater  just  slightly  coloured  with  permanganate  of  potash  may  be  used 
instead  of  plain  water ;  or  two  to  five  grains  of  boric  acid  may  be  added 
to  every  ounce  of  the  water. 


T.  Lauder  Brunton. 
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FpHLKHMONous  f^ASTRITis.— This  18  a  severe  itiflainmation  jmssing  on 
rpuridput  iufillratiou  of  tho  stomach  wall.  Its  irmin  incidence  m  on 
the  submucous  coat,  thoutrh  it  usually  affects  the  other  coats  also  to 
some  extent ;  thus,  as  well  i\h  by  itn  severity  and  gravity^  it  i.s  dis- 
tinguished from  ordinary  indammations  of  that  orgati  which  mainly  in- 
volve the  mucous  coat,  atid  are  generally  sjwken  of  as  catarrhs  [vide 
previous  sections].  Fortunately  it  is  a  rare  diseiise.  The  total  number 
of  cases  recorded  up  to  the  present  time  number  only  jibout  85  ;  of  these 


424 


SYSTEM  OF  MEDICINE 


1 1  have  occurred  in  this  country.  It  is  met  with  in  two  well-marked 
furnis :  (A)  the  diffuse,  aud  (H)  the  circumscribed;  in  the  farmer  the 
suppurative  process  is  more  or  less  widely  and  diffusely  spread  through- 
out the  stomach  wall,  in  the  latter  it  forms  a  definite  collection  of  pus 
in  tlie  gsistric  wall — in  other  words,  an  abscess.  In  three  of  the  cases  a 
combination  of  both  forms  wivs  present, 

A.  Tfie  diffuse  form  occurs  with  nearly  twice  the  frequency  of 
the  other. 

Patholog'lcal  anatomy*— The  stomach  wall  is  invariably  thickened, 
sometimes  gniatly  so  ;  even  dght  or  nine  times  that  of  the  normal. 
Tlio   thickening  may   be   general    and   uniform  but  is  more  frequently 
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Fig.  lii. 

local,  the  pyloric  region  being  it^  usual  seat.  The  cafxicity  of  the 
Btomach,  as  a  whole,  is  sometimes  consideral>ly  enlarged,  often  unaltereil, 
rarely  diminished,  (u)  llie  mucrni^  ctMit  is  most  frequently  swollen  and 
hyperiemic,  sometimes  it  even  presents  hiemorrha^a'S,  In  a  fair  number 
of  cases,  though  swolien,  it  is  pale  throughout ;  in  a  few  it  seems  to 
Ih?  normal  The  niorbiti  appeanmce  may  be  continuerl  for  a  short 
distance  into  the  durideuum.  It  is  not  a  little  remarkalde  that  the 
continuity  of  the  surface  is  rarely  broken.  Slight  uJcerations  have  been 
met  with  in  two  or  three  cases  ;  ami  actual  perforations,  extending  into 
the  Bubmiicous  coat  and  allinving  of  pus  being  expressed  on  squeezing, 
have  been  observed  in  five  cases  only.  Microscopically,  the  chief  change 
is  an  abundant  round-eelted  intiltratiou  between  the  gastric  glands  ;  there 
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atation  of  the  superficial  blockd-vessels  ako,  and  cloody  Rwelling 
of  the  secreting  ct'lls.  The  musculana  miico.sae  may  be  normal,  or 
irregukrly  swollen  in  plates  and  iniiltrateil  with  round  cells  (Fig,  16). 
The  changes  are  indiciitive  ol  an  acute  pathological  procosa.  {h)  TJie 
mhtnwccuB  coat,  —  The  thickening  is  here  extreme,  though  its  extent 
varies  in  different  crises,  and  often  in  ditFer^^nt  pirts  of  the  same  case. 
It  is  white  or  pale  yellowLsh  white  in  colour,  and  of  a  soft,  diffluent,  or 
even  fluid  consistence  ;  it  is  rarely  firm  and  solid.  It  is  usually  con- 
tinuous over  the  affected  i»art,  though  it  may  l»e  interrupted,  and  may 
show  i]*ecially  swollen  foci  in  places.       It  is  generally  sharply  bounded 
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by  the  pylorus  ;  hut  occasionally  it  extends  into  the  duodenum  for  a 
short  distance.  In  the  same  way  it  may  infiltrate  the  wall8  of  the 
lower  end  of  the  oesophagus.  An  oedematously  swollen  zone  is  usually 
seen  surrounding  the  purulently  infiltrated  pait.  Microscopically,  im- 
meni^e  numbers  i>f  small  round  cells  are  seen  everywhere  throughout  its 
thickness,  sometimes  so  numenms  as  completely  to  obscure  the  natural 
stnictiire.  Fibrin  threads  may  also  be  present.  The  blot>d' vessels  are 
dilated  and  the  tissues  of  their  coats  are  swollen  (Figs.  16,  17).  The 
disease  appears  to  begin  in  the  deeper  layers  of  the  submucosa.  Micro- 
organisms in  great  abundance,  especially  streptococci,  have  been  found  in 
a  few  (seven)  of  the  more  recently  recorded  cases,  {c)  Tlw  miL^iadar  and, 
— Il  is  often  unaltered,  often  swollen  and  ^edematous,  less  freiiuently  in- 
filtrated with  pus  or  a  mixture  of  pus  and  senun  ;  and  in  a  considerable 


number  of  cases  it  is  more  or  less  cornpletely  destrnyt'*!  in  wholo  or  pirt, 
thus  allowing  tlie  pus  to  reach  the  serous  coat  Microscopically,  a  plentiful 
cellular  invasion  of  the  lymph  spaces  and  connecti\  a  tissue  strands  between 
the  muscle  bundles  may  be  seen  in  cases  where  to  the  naked  eye  the  muscle 
appears  normal ;  and  the  muscle  fibres  may  be  swollen,  granular,  or  fatty. 
(Fi^i^.  17,  18).  In  other  castas  the  muscle  fibres  are  more  or  less  com- 
pletcly  necrosed.  Micro-organisms  may  be  seen  throughout  its  whole 
thickness,  {(f)  The  serous  ami  mhserau^  coal — They  aic  unaffected  in 
a  great  many  cases,  but  an  n?cleniatous  swelling  or  ft  purulent  inhltration 
of  the  latter  and  a  dimniing  of  the  gloss  of  the  former  may  be  seen.     In 
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some  eases  the  inflammation  of  the  serous  coat  is  well  marked,  and 
exhibits  the  various  degrees  of  a  local  peritonitis.  The  same  micro- 
organisms may  be  found  here  as  in  the  other  coats,  (e)  CknnpHmtvms, — 
General  peritonitis  is  by  far  the  most  frequent ;  it  occuiTCfl  in  half 
the  cases.  Among  other  le^sinns  pericarditis,  pleurisy,  abscess  of  the 
liver  and  parotitis  have  been  observed. 

Etiology. ^(a)  Sex, — The  dise^use  is  much  more  frer|uent  in  men  than 
in  women.  Oser,  in  a  total  of  27  ciises,  gives  the  proportion  at  8  to  1  ; 
while  in  a  total  of  47  cjuses  I  have  found  it  to  be  abotit  5  to  1. 

(b)  Age, — It  is  most  frerjuent  in  early  adult  and  middle  life.  I  have 
been  able  to  ascefttu'n  the  age  in  43  cases,  and  find  3  between  10  ami  20, 
13  hietween  20  and  30,  7  iM^tween  30  and  4t>,  9  between  40  and  50,  7 
between  50  and  60,  3  between  60  and  70^  and  1  between  70  and  80, 
The  youngest  was  1 1  and  the  oldest  70. 
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(r)  AkoJwlk  exxess.^Thh  factor  has  been  thought  to  play  an  important 
part  in  the  production  of  the  disease,  as  it  was  present  in  nearly  one- 
half  of  the  cases  collect*'d  by  some  obser\^er8.  However,  this  propjortion 
is  undoubte^ily  too  great ;  one- fifth  or  one-sixth  wonkl  be  more  correct : 
moreover,  when  we  compare  the  rarity  of  the  diHeaae  with  the  frequency 
of  alcoholic  excess,  we  cannot  plaee  much  reliance  upon  it, 

(d)  IHtMic  errors. — In  a  certain  proportion  of  cases  the  disease  has 

followed  immediately  after  a  meal,  so  that  the  food  has  })een  sus|>ceted. 

Two  of  the  patients  habitually  ate  to  excess  after  periods  of  fas^ting  or 

|Bpare  feeding;  but  in  none  of  them  could  a  more  direct  connection  of 

*this  kind  be  traced 

{c)  Injur  if, — There  is  a  history  of  a  previous  injury  to  the  epigastric 
regions  in  two  of  the  case??  only. 

(/)  Blood'poisoniftij, — The  great  majority  of  cases  are  primary,  and  are 
thus  called  "idiopjithic,"  A  few  are  secondary,  having  followed  upf»n 
some  fLii-m  of  injury  or  operation  in  six  cfises,  upon  puerperal  fever  in  one, 
»ity]>hiis  fever  in  one,  gastric  cancer  in  two,  and  gastric  ulcer  in  ona 
The^e  are  called  **  metastatic  "  cases.  In  the  idiopathic  forms  the  infec- 
tion must  come  from  the  side  of  the  stomach  or  from  that  of  the  blood.  In 
the  former  case  it  must  arise  in  (a)  the  food  introduced  from  without ; 
(/?)  the  secretions  which  act  upon  it ;  (y)  the  poisons  which  may  be  pro- 
Lduced  by  the  action  of  the  normal  or  abnormal  ferments  or  accidental 
jgastric  contents.  Ordinary  alimentiiry  subatjince^i  can  hardly  be  thus 
[harmful,  even  if  we  take  into  account  individual  idiosyncrasies  concerning 
ebell  fi.sh,  mackerel,  and  the  like.  The  ordinaiy  gastric  secretions,  namely 
hydrochloric  acid  and  pepsin,  have  l*een  experimented  with.  Bouveret 
and  others  assert  that  the  former,  and  Bergmann  and  others  that  the 
latter,  is  injurious  when  injected  into  rabl>its,  and  will  kill  them.  Trypsin 
may  get  back  into  tiie  stomach  \  and  it  has  been  ^bown  l*y  Pawlow  and 
others  to  produce  a  local  necrosis  and  inflammation,  which  may  be 
ha^monhagicj  but  not  suppurative.  The  third  division  includes  a  variety 
of  conditions  which  as  yet  are  imperfectly  known  to  us.  Strieker  and 
Koc^lakoff  found  that  piis  sometimes  appeared  in  the  submucous  coat  of 
the  stomach  after  injection  of  a  small  dose  of  ammonia  and  water ;  and 
Pilb'et  pnxluced  a  phlegmonous  gastritis  by  the  injection  of  caustics 
(sulphuric  acid  ami  croton  oil  essences)  which  differed  from  that  of  man 
in  being  more  hR?mon'hagie,  less  punilent,  and  free  from  micro-organisms. 
We  can  hardly  sup|)ose,  however,  that  substances  similar  to  these  are 
formed  within  the  stomach.  On  the  other  hand,  the  stomach  usually 
contains  a  great  number  of  l)acteria,  and  the  entrance  of  one  or  other  of 
thc^e  into  its  walls  might  lead  to  the  characteristic  results.  The  sudden 
onset,  rapid  course,  and  pathological  appearances  presented  by  the  disease 
all  favour  this  explanation  of  its  nature.  It  is  not  necessary  that  the 
organism  should  gain  an  entnince  locally  through  an  abrasion  nf  the 
mucous  membrane  ;  it  is  more  probable  indeed  that  it  does  so  by  the 
blood ;  for  we  rarely  find  evidence  of  such  absorption  in  c^ses,  such  aa 
gastric  ulcer  or  ne<tplasm,  where  an  obvious  mcins  of  ingress  is  present. 
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It  will  lie  remembered  that  very  few  case^  of  phlegmonous  gastritis 
show  any  breach  of  surface  in  the  mucous  coat  j  further,  tho  ana^ 
tomical  characters  present-ed  by  the  oi>enings,  if  present,  suggest  that 
they  follow  the  puruJent  formations  in  the  submucous  coat  rather 
thfiii  pie  cede  them.  To  elucidate  this  point  I  examined  microscopically 
a  number  of  cases  in  which  the  stumach  w^dl  was  auutely  tliickened, 
coexistently  with  some  alirasion  of  the  oiucous  coat ;  and  I  very  rarely 
found  any  eviilence  of  septic  absorption.  A  leueocytic  invasion  of  the 
suIhuucous  coat  wtis  sometimes  seen  ;  but  it  was  noteworthy  that  the 
invading  cells  were  chiefly  the  lymphocytes  seen  in  simple  iniiammations, 
and  not  the  raid ti nucleated  leucocytes  seen  in  septic  cases  ;  moreover, 
organisms  were  absent.  The  stomach  hjis  a  remarkaljly  active  power  of 
repair ;  losses  of  substance  tend  to  heal  by  granulation  and  cic^Urisa- 
tion,  and  do  not  readily  allow  of  septic  absorption.  A  certain  parallel 
may  be  drawn  between  phlegmonous  gastritis  and  the  so-called  idiopathic 
cellnlo'CUtaneous  or  cellular  forms  of  erysipelas.  The  cause  of  the  latter 
is  the  streptoccKCUS  so  abundantly  found  in  the  lymphatic  vessels  and 
S{Mu:es  bountling  the  affected  area ;  but  we  do  not  know  hi»w  or  why  it 
entered.  We  know  that  it  is  more  prone  to  attack  patients  who  are  the 
subjects  of  general  debility,  of  chronic  alcoholism,  or  of  chroinc  renal  or 
hcfiatie  disease,  or  patients  with  a  hereditary  or  acquired  prcrlifiposition  ; 
but  there  our  knowledge  ceases.  Nevertheless,  we  do  not  say  of  the 
origin  of  idiopathic  erysipelas  as  we  do  of  phlegmonous  g^i^tritis,  that 
it  is  entirely  unknown ;  yet  the  two  tliseases  have  onich  in  common. 
Indeed  it  is  possililc  that  the  same  organism,  the  streptococcus,  is  the 
immediate  cause  of  both  nialatlies.  It  will  l>e  remembered  that  BUpi>ui-a- 
tion  is  usually  seen  in  the  more  %indenl  forms  of  erysipelas.  Phleg- 
monous gastritis  might  thus  be  regarded  as  an  erysipelas  of  the  stomach  j 
Virchow  indeed  likened  the  disease  to  a  carl)uncle.  We  are  on  less  certiiin 
giTHind  when  we  attempt  to  state  the  conditions  which  favour  the 
development  of  the  streptococcus  in  the  stomach  wall  Alcohol  in  excess 
would  appear  to  have  a  certain  influence^  perha]*s  even  more  than  it  baa 
in  the  production  of  an  idiopathic  erysipelas,  because  the  stomach,  in 
addition  to  it^  increased  vulnembility  as  a  part  of  a  deteriorated  organism, 
suffers  from  the  local  irritation  set  up  by  its  contents.  Dietetic  errors 
may  act  in  much  the  siime  way,  excessive  lc*ading  of  the  stomach  may 
render  it  sluggish,  and  favour  the  deposition  and  multiplication  of 
orgamsma  in  the  submucous  coat.  Such  suggestions  arc,  however,  but 
specidations. 

Symptoms. — The  sudden  onset,  the  epigastric  pain,  and  the  vomiting 
are  among  the  most  frequent  and  trustworthy  symptoms  ;  but  as  peri- 
tonitis is  so  frequent  a  complication  we  must  endeavour  to  distin- 
guish the  symptoms  due  to  it  from  those  proper  to  the  gastritis.  It 
is  present  in  a  large  proportion  of  the  cases,  probably  in  one-half.  In 
cases  from  which  it  was  absent  the  leaibng  symiJtoms  were  epigastric 
pain,  vomiting,  fever,  restlessness,  anxiety,  delirium,  collapse  and  coma; 
and  these  it  will  be  useful  to  examine  separately. 
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(i,)  Film  was  present  iii  about  75  per  cent  of  the  cases.  It  varied  from  a 
mere  seaee  of  iliscomfort  or  weight  in  the  epigastrium  to  violent  pains  of 
a  cutting  or  l>oring  kind.  It  generally  appeared  with  more  or  less  sudden- 
ness on  the  first  day  of  the  illness ;  but  occasionally  not  till  the  second, 
third,  or  fourth  day.  It  usmdly  increiised  in  severity,  anfl  kept  pretty 
steady,  lieing  but  rarely  paroxysmal  and  rarely  subsiding  for  any  length 
of  time.  It  was  nearly  always  localised  at  first  to  the  region  of  the  epi- 
gastrium, spreiuling  either  slowly  or  suddeidy  to  the  rest  of  the  al^Kkmien 
with  the  onset  of  general  pentonitis.  The  early  pain  is  probably  due  to 
the  irritation  of  the  nerves  so  plentifully  present  in  the  submucous  coat, 
and  to  its  steady  increase  on  the  extension  of  this  irritation  and  the  fiutv 
sequent  implication  of  the  serous  surface.  The  pain  is  increased  by 
pressure :  Leube  says  it  is  not ;  but  fiuther  experience  has  shown  that 
the  cases  of  Clans^  Kaynaud,  ^^tid  Stewart,  on  which  he  fovnuled  his 
statement,  w^ere  exceptional  in  this  respect.  Occasionally  pain  has  been 
elicited  by  pressure  when  it  was  previously  alisent. 

(ii.)  An  hicrmuil  mniie  i^  rr^imice.—-^\\\^  was  generally  present  also 
in  the  epigastric  region  at  an  early  stage  ;  prolmbly  in  many  cases  before 
the  local  peritonitis  had  appeared.  Later  the  upper  ]>art  of  the  abdomen 
frequently  became  prominent  and  swollen,  and  this  local  meteorism  soon 
became  general. 

(iii.)  Vvtmdin^  is  a  symptom  which  seldom  fails.  Leube  says  "  it  was 
absent  in  only  one  of  the  cases  recorded  ;  and  even  then  there  was  a  dis- 
position to  emesis/'  A  more  extended  observation  shows  that  it  was 
absent  in  six  cases ;  namely,  in  both  the  cases  oceiu-ring  in  cancerous 
stonmchs  (Glaser  and  Mintz),  in  Maclcods  and  Mascarel's  idiopjithie  cases, 
in  Manoury  s  case  of  puerperal  fever,  and  practically  so  in  Glasers  case 
of  ulcer,  in  which  vomiting  occurred  once  only,  on  the  second  day. 
Vomiting  was  frequently  preceded  by  loss  of  appetite^  irritation,  and 
amsea,  generally  of  short  duration  as  in  mo.st  crises  the  vomiting 
itself  set  in  on  the  first  day.  In  one  ca.se  of  five  and  a  hnlf  days'  dura- 
tion it  appeared  on  the  second  day ;  in  another,  of  eight  drMys^  duration, 
it  begcin  on  the  fourth  day;  and  in  anotlier,  of  nine  diiys'  duration,  it  did 
not  come  on  till  near  the  end.  It  was  frequently  repeated,  sometimes 
almost  continuous,  i^ithout  any  abatement  until  death  ;  but  in  many 
cases  it  ceased  in  a  day  or  two,  sometimes  altogether ;  sometimes  it  came 
on  afresh  as  peritonitis  set  in.  The  vomited  matters  at  first  are  watery, 
and  contain  alimentary  matter  and  mums  ;  but  in  almost  all  cases  they 
soon  become  tinned  with  bile,  liecoming  yellow  or  sometimes  greenish. 
In  no  case  was  pus  recorded  in  the  vomited  matters  ;  and  this  is  remark- 
able»  as  we  remember  that  sieve-like  openings,  large  enough  to  allow  of 
the  escape  of  pus  into  the  stomach,  were  present  in  five  ciises.  Probably 
\X&  escape  into  the  stomach  took  place  too  slowly  or  in  quantities  too 
small  t(i  attract  attention.  It  is  unlikely  that  it  became  altered  by  the 
gastric  juice,  for  probalily  this  secretion  is  largely  if  not  entirely  in  abey- 
ance, (iv.)  Janndkt'',  generally  to  a  very  slight  degree,  was  present  in  abotit 
16  per  cent  of  the  cases,    (v.)  Tempej-aiure, — In  most  cases  there  was  some 
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fever,  the  range  varying  from  100°  to  104*  F.,  but  in  a  few  cases,  in  some  of 
whieh  peritonitis  was  present,  there  was  no  perceptible  rise  of  tomperature, 
(vi.)  Th*\  puhn  is  generally  fall,  strong,  and  at  first  but  slightly  accelerated. 
Later  it  becomes  more  rapid,  feebler,  and  often  irregular,  (vii.)  Thr  b&wels, 
— Diarrhoea  was  present  in  a  certoin  numlier  of  cases,  constipation  in 
others ;  sometimes  constipation  preceded  diarrhcea.  {viii.)  The  rmmth  is 
generally  dry,  the  tcmgiie  k  dry  an<l  covered  with  a  white  fur,  and  thii-st 
and  anorexia  are  present,  (ix.)  Almtal  phenmmna. — These  varied  some- 
what^ but  restlessness  and  anxiety  arc  generally  pronounced  from  the 
very  beginning  of  the  disease,  and  increase  as  it  progresses.  The  patient 
looks  and  feels  severely  ill,  and  often  has  the  aspect  of  the  'Myphoid'* 
condition.  Wandonng  speech  and  delirium  are  frequent^  and  death 
usually  follows  from  coma  or  collapse. 

Diagnosis. — The  sudden  onset,  the  localised  puin  increased  by  pres-  j 
siu-e^  the  sense  of  increased  resistance  over  the  region  of  the  stoniacli, 
the  bilious  vomiting  and  fever,  all  point  to  a  gastritis.  The  rapidly 
increasing  severity  of  the  symptoms,  the  gravity  of  the  c^ise,  ancj  the 
early  onset  of  peritonitis,  may  suggest  its  phlegmonous  chamcter, 
Chvostck  claims  to  have  diagnosed  one  of  his  cases  during  life,  but  it  is 
obvious  that,  as  a  rule,  we  cannot  hope  to  do  more  than  guess  at  the 
diagnosis, 

Progrnosis.— This  is  as  grave  as  it  can  be.  The  course  of  the  disease 
is  rapid,  and  its  duration  brief.  The  me^m  duration  is  about  six  and  a| 
half  days.  The  shortest  course  was  one  day,  and  the  longest  seven  weeks. 
There  is  no  authentic  recortl  of  a  recovery ^  if  we  except  Dittrich's  two 
prep*<rrations  in  the  museum  at  Erlangen  which  are  regarded  by  Raynaud, 
Leube,  and  others  as  evidence  that  recovery  is  possible. 

Treatment  can  be  but  Bymptomatic.     All  alimentation  shoidd  be  by 
the  rectuuL 


B,  Ttte  ctrcumscribed  form, — It  is  not  necessary  to  treat  of  thia 
form  with  the  s^ime  fulness  as  the  former,  jis  we  need  only  discuss  the 
characteristics  j>eculiar  to  it. 

Pathological  anatomy, — ^The  whole  stomach  ia  not  so  much  altered 
as  in  the  ditfuse  form.  The  abscess  ia  the  most  prominent  change.  It 
varies  in  size  from  a  bean  to  thrice  the  size  of  a  man's  closed  fist.  It 
may  be  single  or  multiple,  and  it  occupies  a  definitely  circumscribed 
position  in  the  submucous  coat.  The  mucous  coat  is  generally  raised 
inwards  over  the  tumom%  and  is  thinned  to  a  degree  which  varies  with  the 
size  of  the  abscess*  It  may  be  pale  or  reddened,  intact,  or  perfoi-ated  by 
one  or  more  apertures.  Some  authors  think  that  a  perforating  gastric 
ulcer  may  arise  in  this  way.  The  muscular  coat  is  generally  thinned 
also,  or  sometimes  softened  and  destroyed,  so  that  the  abscess  approaches 
the  serous  coat,  A  purulent  peritonitis  may  thus  arise  ;  but  it  may  appear 
l>efore  this  and  without  an  actual  extc^usiou  of  the  pus  outwards  through 
the  muscular  coat.  The  abscess  may  rupture  into  the  peritoneal  or  pleural 
cavities,  into  the  lumen  of  the  stomach,  or  even  through  the  anterior 
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abdominal  wall  The  rest  of  the  stomach  may  show  little  or  00  change. 
Secondary  abscesses  may  apjMifir  in  the  liver  or  other  organs. 

Etiology, — We  distinguish  between  the  idiupiithic  and  the  metastatic 
varieties  ;  and  the  latter  occnrs  probfdjly  with  a  relatively  greater  fre- 
quency than  in  the  dirt'iise  furm.  C'ases  are  recorded  as  occurring  in 
the  course  of  puerperal  fever,  ulcerative  eridocarditis^  and  like  nudadies. 
Bacteriological  observations  have  not  been  mafle  ;  but  following  the  line 
of  argument  employed  in  discussing  the  diffuse  form,  we  may  fairly 
con  chicle  that  it  is  caused  liy  the  iLMlgroent,  growth,  and  development  of 
certain  pyogenetic  cocci  within  the  submucous  coat  In  all  probability  it 
is  not  invariably  due  to  the  same  rincrobe. 

Symptoms. — ITiey  closely  resemble  those  of  the  diffuse  form, 
especially  when  the  case  is  acut«.  The  localised  pain  increased  by  pres- 
sure, and  the  increased  resistance  in  the  epigastric  region  are  generally 
speaking  more  marked,  while  the  rest  of  the  abdomen  is  leas  painfid. 
In  the  chronic  cases  the  symptoms  are  less  pronounced,  the  pain,  vomit- 
ing, irregular  fever,  loss  of  appetite  and  strefigth  with  gradual  emaciation 
being  the  most  suggestive.  (Jcciisionally  all  characteristic  sympjtoms 
were  absent.  In  a  few  cases  a  distinct  tumour  in  the  epigastrium  has 
been  felt  during  life,  which  Wiia  not  always  painful  on  pressure.  The 
vomited  matter  may  contain  pus,  or  pure  pus  may  be  vomited  in  large 
quantities. 

Diagnosis. — In  cases  where  the  symptoms  are  well  marked  and  a 
palpable  tumour  appears  in  the  epigastric  region,  a  diagnosis  may  be 
matle  with  some  probability.  It  may  become  more  certain  on  the  vomit- 
ing of  pus.  In  Callow's  case  20  oz.  of  pure  pus  were  vomited  in  the 
presence  of  the  physician,  and  other  like  crises  have  Iteen  recorded, 

ppog-nosis. — It  is  also  grave,  but  several  case^  of  spontaneous  recovery 
after  the  vomiting  of  pus  have  bcaen  recorded. 

TpeatmenL — kSymptomatic  until  the  presence  of  a  tumour  in  the 
epigastric  region  rentiers  the  diagnosis  probable.  Surgical  interference 
should  then  \m  resorted  to  without  delay.  If  an  abscess  bo  found  it 
ahonld  be  freely  dniined.  To  wait  for  the  possible  chance  of  a  natural 
evacuation  of  the  pus  into  the  ca\ity  of  the  stomach  is  dangerous,  as 
every  hour  increases  the  risk  of  a  fatal  peritonitis.  If  an  operation  be 
undertaken  in  time,  its  results  ought  to  be  more  promising  than  they  are 
in  subplirenic  abscess  and  g^tric  ulcer,  the  successful  Lssue  of  which  may 
^L     now  be  added  to  the  triumphs  of  modern  abdominal  surgery. 

^^^ft     i^fE^roRANOUS  Gastritls. — This  condition,  which   is  also  spoken   of 
^VVb  croupous  and  diphtheritic  gastritis,   is   a   rare  disease.      It  is  much 
^M     more  frequently  mot  with  in  children  than  in  adults. 
^m  Pathologieal   anatomy. — -The    mucous    surface    of   the   stomach    is 

^P  covered  by  a  membrane  of  various  thickness,  colour  and  extent.  It  is 
sometimes  so  thin  that  it  is  difficult  to  keep  it  whole  ;  at  other  times  it 
forms  a  thick  and  consistent  layer.  The  colour  varies  from  a  white  or 
whitish  gray  to  a  whitish  or  grayish  yellow  or  even  broMni  tint.     Its 
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usital  extent  is  within  narrow  limits  ;  it  very  rarely  covers  the  inner  surface 
from  the  cardiac  to  tho  pyhDric  end  of  the  organ.  It  mostly  appears  in 
sepiirato  {mtches  or  elongated  stops  along  the  swollen  mucous  ridges,  and 
usually  it  is  finaly  adherent  to  the  niucoiia  memhrano  l>oneath,  which  in 
turn  h  usually  swollen,  rcildeoed  and  even  hitmorrhagic-  Generally 
speaking,  it  cannot  he  detacheil  without  damage  to  the  surface  of  the 
mucous  membrane.  In  a  great  many  eases  there  is  mendirane  also  up<:vn 
the  pharynx  or  larynx ;  occasionally  it  is  continuous  over  the  sui*face  of 
the  (Bsophagus  from  the  mouth  to  the  Btomach  ;  but  this  is  a  rare  occur- 
rence. Usually  the  membrane  stops  ahrnptly  at  the  junction  of  the 
pharynx  and  ceaophagus  to  reappear  in  the  stomach.  Oecasion.illy  there 
is  a  membranous  enteritis  or  culitis  also.  The  microscopic  structure  of 
the  meml>rano  has  been  described  by  Bizzozero,  Kuridrat,  and  Smirnow, 
who  agree  that  it  consists  mainly  of  a  network  of  fibrin,  containing  in  its 
meshes  leucocytes,  red  1>1dck1  cells,  and  degenerated  epithelial  cells, 
Smirnow  was  al>le  to  distitiguish  two  forms  :  one  a  croupous^  form,  con- 
sisting  mainly  of  exudative  products,  and  not  sending  processes  down- 
waitls  into  the  mouths  of  the  gastric  tubules  ;  and  the  other  a  diphtheritic 
form,  contidning  in  addition  the  results  of  a  cojigulati\'e  neei'osis  of  the 
8U|)erfieial  epithelial  lirnng  of  the  stc^mach,  and  dipping  into  the  tubules. 
The  inflammatory  changes  in  the  mucous  meml>rane  itself  are  more 
intense  in  this  form  than  in  the  other,  and  extend  somewhat  into  the 
underlying  coats.  In  Dr»  John  Thomson's  case  the  memlirane  consisted 
almost  entirely  of  leucocytes  held  together  by  a  small  amount  of  iibrin  ; 
it  contained  no  epithelial  cells.  The  data  afforded  by  bactfriological 
examinations  are  at  the  present  time  too  scanty  to  allow  of  any  inference 
from  them.  Smirnow  found  in  it  both  cocci  and  bacilli,  and  WoUstein 
many  micrococci ;  but  Thomson  found  few  or  none. 

Etiology. — The  disease  is  almost  always  secondary  to  some  other 
disciise.  A  certain  amount  of  evhlence  hjis  indeed  been  brought  foiward 
to  show  that  it  may  Iw  primary,  l>oth  in  children  and  adults.  Nieraeyer 
says  that  in  some  cxuses,  in  infants,  the  catarrhal  foria  of  inflammation 
increiises  to  the  crcmfK>us,  but  he  probably  based  his  opinion  upon 
theoretical  considerations  rather  than  ujwjn  practical  experience  ]  for  in 
the  very  few  ciises  in  which  we  have  had  an  op]>ortimity  of  examining 
the  stomach  in  the  primary  acute  catarrh  of  ehihlren,  it  has  been  found 
swollen  and  intensely  congested,  even  to  a  dark  red  colour,  but  not 
ojvered  by  a  mcml»rane.  The  evidence  in  favour  of  primary  occmTcnce 
in  adidts  is  hanjly  more  convincing.  It  rests  mainly  upon  the  case  in 
a  man  aged  forty-six,  reported  by  Delafield. 

The  secondary  form  in  children  may  occur  at  any  age.  It  has  been 
found  in  new-born  children  who  have  died  of  pyaemia  (Bednar,  Orth,  etc.) 
or  of  deficient  nutrition  and  del>ility  (Parrot).  Later  in  chiMhoml  it  most 
frequently  follows  diphtheria,  as  shown  by  Jenner,  Seitz,  Smirnow,  Kun- 
drat,  Jones,  and  others.  It  has  also  occurred  in  crises  of  searlntina, 
measles,  cholera  infantum,  and  stnalbpox,  where  there  was  a  membrane 
in  the  throat  also;  and  a  considerable  numlier  of  eases  have  been  report4?d 
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in  children  dying  of  tulierciilosis.  In  adiilts  the  diseast  is  seeondarj  to 
diphtiieria,  typluiid,  typhus,  puerperal  fever,  small  jicix,  ulcerative  endocrtr- 
ditis,  corrosive  poisons,  and  so  forth.  Fox  h.is  seen  it  in  plithisis^  iind 
Wilks  hoth  in  gouty  Icidney  and  hepatic  abscess.  It  is  quite  possible 
that  the  direct  causation  varies  in  di  tie  rent  c^tses.  They  all  agree  that 
the  condition  arises  in  patients  weakened  liy  severe  disease,  in  many  t£ 
whom  there  is  also  fi  pellicle  in  the  mouth  or  throat.  This  pellicle  is  not 
always  the  same.  Sometimes  it  is  a  simple  thnish  ;  sometimes  a  true 
diphtheria ;  sometimes  the  membranous  exudation  of  scarlatina.  The 
special  significance  of  Lofllers  bacillus  enables  us  to  distinguish  genuine 
diphtheria  from  the  non-diphtheritie  cases,  which  often  simulate  it  close ly"» 
The  particular  organi.sm  present  in  the  membnine  in  the  mouth  mny 
readily  reach  the  stomach,  and  there  set  up  a  somewhat  similar  condition  ; 
or  it  raay  be  even  possible  for  the  gastric  ferments,  by  chemical  action 
independent  of  organisms,  to  proiluce  the  gastritis  and  the  membrane. 
In  diphtheritic  cases  tlie  condition  of  the  stomach,  as  i-f  the  fauces,  ia 
doubtless  duo  to  the  local  action  of  Lotiler's  bacillus ;  and  whether  wo 
are  entitled  to  distinguish  between  them  and  others,  whi  h  have  been 
cidled  croniKjus  but  would  be  better  called  fibrinous  cr  exudative,  is  aa 
yet  undeteiTnined.  It  is  at  least  prol>able  that  such  a  distinction  docs 
exist,  and  that  a  membranous  gfistritis,  like  a  menjhranous  enteritis,  may 
exist  a[)art  from  diphtheritic  infection. 

Symptoms. — In  many  ciiscs  there  aro  no  gastric  symptoms  of  any 
kind  ;  in  others  the  ordinary  symptoms  of  severe  gastritis  aro  present ; 
namely,  vomiting,  epigastric  piin  and  tenderness,  anorexia,  thirsty  and 
fever;  but  in  any  case  the  symptoms  due  to  the  primary  disease  are 
usually  so  grave  as  to  mask  those  proper  to  the  gastric  condition.  Occa- 
'lionally  shreds  of  the  membrane  have  been  coughed  up  ;  and  in  Thomson's 
se  the  whole  of  it,  forming  a  cast  of  both  the  cardiac  and  pyloric  ends, 
was  thus  brought  up.  It  is  probably  in  such  cases  only  that  a  diagnosis 
would  ho  possible. 


Toxic  Gastritis. — This  name  signifies  the  changes  produced  in 
the  stomach  by  the  ingestion  of  poisonous  doses  of  various  substances, 
of  which  the  chief  are  concentrated  acids  and  alkalies^  arsenicj  alcohol, 
phosphorus,  and  certain  salts  •  for  example,  corrosive  sublimate,  copper 
&.ilts,  etc. 

Pathologrlcal  anatomy, — The  extent  and  intensity  of  the  changes 
depend  upon  the  amoujit,  concentration,  and  kind  of  the  jioison. 
When  dilute,  they  act  only  upon  the  mucous  coat;  when  concentraterl, 
they  act  on  all  the  coats,  producing  sloughs  more  or  less  deep,  surrounded 
by  a  zone  of  intense  congestion,  and  accompanied  by  a  sanguineous 
efTusion  into  the  coats  and  cavity  of  the  stomach.  Alkalies  generally 
penetrate  more  deeply  than  acids.  The  poison  acts  chiefly  upon  that 
part  of  the  stomach  wall  with  which  it  first  comes  in  contact.  Some- 
times it  acts  upon  this  part  only,  aa  peristalsis  may  be  abolished ^  or  the 
poiaon  so  quickly  diluted  by  other  gastric  contents  that  when  distributed 


over  the  remainieig  surface  it  ciiuses  no  further  flumage.  Thus  tho 
middle  of  the  greater  curvature  op|>osite  the  cesophagus,  or  the  cardiac 
or  pyloric  regions,  are  oft^n  chieHy  or  exclusively  a  fleeted.  Some- 
tknes  both  the  cardiac  and  pyloric  portions  8ulTer,  while  intervening 
parts  escape.  The  pylorus  is  frequently  contractetl.  In  the  roost  severe 
cases  the  affected  part  may  be  completely  dissolverl,  so  as  to  jiroduco  a 
perforation^  usually  circular,  but  varying  in  size,  and  with  highly  con- 
gested and  hBemorrhagically  infiltrated  margins  j  and  by  this  opening  the 
gastric  contents  escape  into  the  peritoneal  cavity.  The  remaining  part 
of  the  stomach  may  show  little  or  no  change,  although  more  than  half  of 
the  organ  may  have  been  de^itroyed.  The  surrounding  organs  often 
show  characteristic  changes,  or  an  acute  i>eritoniti3  may  be  set  up. 
Sometimes  there  is  no  actual  perforation,  but  such  complete  softening 
of  the  stomach  wall  that  it  tears  U[>on  the  slightest  touch.  In  less  severe 
cases  the  mucous  coat  is  intensely  red  and  injected,  often  presenting 
sloughs  or  ulcers,  esf>ecially  uj>on  the  summit  of  its  folds^  accompanied 
by  hiemorrhagtc  redema  of  the  other  coats,  particularly  of  the  sub- 
mucosa,  Tho  purulent  or  gangrenous  process  thus  set  up  may  spread  for 
a  time,  but  subside  short  of  jxjrforation,  and  be  counteracted  by  a  heal- 
ing process.  Granulation  tissue  is  thus  formed,  which  results  in  cicatrisa- 
tion ;  \ery  extensive  deficiencies  may  be  partly  remedied  in  this  way,  as 
the  stomach  has  a  great  jK>wer  of  repair.  The  scar  tissue  contracts 
greatly ;  and,  though  the  mucous  membrane  over  it  is  not  regenerated, 
the  resulting  defect  may  be  very  small.  The  contraction,  however,  may 
le*id  to  great  deformities,  such  as  stenosis  of  the  pylorus,  hour-gbiss  con- 
traction, and  jwuching  of  tlie  stomack.  This  general  summary  does 
not  take  note  of  the  more  intimate  changes  in  coloiu';  and  other  features, 
produced  in  the  mucous  membrane  by  tho  8e|mrate  poisons ;  but  a  few 
brief  references  may  be  made  to  them. 

Th^.  c^rrosm^. — ^Sulphnric  acid  is  the  most  common  of  these  poisons. 
It  prorluces  a  dark  red  surface  with  necrosed  patches,  especially 
n|>on  the  rugfe  ;  these  are  at  first  gray  or  grayish  white,  later  they 
become  dark  brown  or  black,  as  if  charred.  This  chatige  may  be  seen 
over  the  whole  or  the  greai<;r  part  of  the  inner  surface  of  the  stomach. 
The  colour  will  be  modified  by  the  amount  of  food  in  the  stomach  at 
tho  time,  or  by  the  amount  of  mucus  coating  its  surface.  If  the  coating 
lie  thick  the  parts  appear  as  if  smeared  with  white  paint.  Dr.  Wilks 
mentions  a  case,  in  a  woman  who  lived  several  days  after  drinking 
dilute  sulphuric  acid,  in  which  the  whole  mucous  membrane,  of  a  bright 
yello^v  colour,  was  found  Iring  loose  within  the  stomach.  Perforation  is 
more  frequent  than  w*tth  any  other  acid  ;  it  occurs  iu  about  one»third 
of  the  cases.  Nitric  acid  usually  produces  a  yellow  or  green  staining, 
and  less  corrosion  than  sulphuric.  The  effects  of  hydrochloric  acid 
sometimes  resemble  those  of  nitric,  and  sometimes  of  sulphuric  acid. 
Ko  case  of  perforation  has  been  put  on  record.  Caustic  alkalies  and 
their  carbonates  produce  inflammation,  with  abrasion,  ulceration,  and 
l.flBmorrhage.     The  sloughs  are  softer,  more  gelatinous,  and  less  regularly 


TOXIC  GASTRITIS  43S 


limited.  Wilks  says  they  convert  the  mucous  membrane  into  a  tawny 
pulp,  and  often  perforate  the  stomach.  So  far  as  I  can  find,  however, 
perforation  did  not  occur  in  any  of  the  recorded  cases ;  but  in  one  case, 
in  a  woman  who  died  a  few  hours  after  drinking  a  30  per  cent  sohi- 
lion  of  caustic  potash  in  mistake  for  iodi^le  uf  potassium,  the  stomach 
was  found  to  be  almost  completely  dissolved. 

The  non-rnffalJie  irriitmfii, — ^The  salts  of  the  alkalies  an<i  alkaline  earths 
may  produce  intense  inflammation  of  the  mucous  membrane,  with 
ulceration  and  black  patches  resembling  gangrene.  Potassium  nitrate 
and  some  of  the  barium  salts  have  been  known  to  cause  perforation,  but 
this  accident  is  very  rare.  Phosphorus  causes  inflammation  and  soften- 
ing of  the  mucous  membrane  with  frequent  petechias  and  even  erosions. 
Fatty  degeneration  of  the  epithelial  cells  of  the  surface  and  glands 
quickly  follows.  Iodine  causes  inflammation  and  brown  discoloration, 
sometimes  with  erosion. 

T/t€  mdidlic  irritafiiB.^ Arsenic  may  cause  nothing  but  a  red  colour 
and  an  injection  of  the  blood-vessels;  but  when  large  doses  are  taken 
one  or  more  patches  are  usually  formed,  varying  in  size  from  a  six- 
penny inece  to  that  of  a  crown,  consisting  of  mucus  or  of  a  tough 
whiiCj  yellowish,  or  even  violctr-coloured  coagulated  lymph,  mixed  with 
arscnious  «icid,  firmly  fixed  to  the  mucous  membrane,  with  signs  of  intense 
inflammation  around  them*  White  st^'^ts  ^^  arsenic  are  also  sometimes 
found  between  the  ruga?.  The  stomach  contents  are  usually  of  a  dark 
brown  colour ;  but  sometimes  yellow  from  the  pjirtial  conversion  of  the 
poison  into  the  sulphide.  Occasionally  the  surface  of  the  stomach  looks 
as  if  it  had  been  coated  with  yellow  paint.  Ulceration  is  rare  ;  perforation 
and  gangrene  still  rarer.  The  salts  of  antimony  usnally  set  up  intense 
inflammation  only.  Corrosive  sublimate  produces  softening,  sloughing, 
and  ulceration.  The  ulcers  are  often  numerous  and  small,  and  show  a 
grayish  white  deposit  of  mercury  on  their  surface.  The  copper  saltB 
produce  much  inflammation  and  ulceration,  and  a  green  or  sometimes 
blue  colour. 

Or  gunk  irrUants. — Oxalic  acid  acts  mainly  as  an  asthenic,  but  may 
act  on  the  mucous  membrane  of  the  stomach,  producing  a  pale  or  highly 
inflamed  rugose  appearance,  especially  towards  the  pylorus.  This  coat 
is  shrivelled,  easily  stripped  ofl",  and  in  some  cases  is  partially  and  even 
extensively  detached  ;  the  vessels  are  minutely  injected  with  black 
blood.  Perforation  is  rare.  Wilks  mentions  a  case  in  which  after  two 
weeks  a  gastritis  was  set  up,  and  the  patient  vomited  a  greenish  brown 
fluid  ;  after  death  the  mucous  membrane  was  found  to  be  greenish 
yellow,  injected,  and  in  jmrts  abraded.  Among  the  inebriants  alcohol 
may  cause  nothing,  or  an  intense  dusky  red  colour  and  even  extravasa- 
tion. Carbolic  acid  causes  a  pale,  corrugated,  sodden,  and  partially 
detached  mucous  membrane,  or  a  dry  surface  as  if  tanned.  Cantharides 
produces  intense  inflammation^  and  even  gangrene,  in  patches  where  the 
powder  has  adhered.  After  ethereal  oils  or  acrid  vegetable  or  animal 
poisons  severe  injection  or  membranous  inflammation  may  be  seeu. 


over  the  remaining  surface  it  caus<js  no  further  dunrnge.  Thus  ibe 
middle  of  the  greater  curvature  op|>osite  the  oesophiigua,  or  the  cardiac 
or  pyloric  regions,  are  often  chiefly  or  exclusively  affected,  Soll»^ 
tknes  Wth  the  c^irdi.ic  and  pyloric  portions  sufl'er,  while  interrening 
purts  escape.  The  pylorus  is  fietpiently  contracted.  In  the  most  seven 
cases  the  affected  part  may  be  completely  dissolved,  so  as  to  produe«  • 
perforation^  usually  circular,  but  varying  in  size,  and  with  highly  con- 
gested and  hsemorrhagically  intiltrated  margins  ;  and  by  this  opening  tht 
gastric  contents  escape  into  the  peritoneal  cavity.  The  remaining  fiAit 
of  the  stomach  may  show  little  or  no  change,  although  more  than  hall  of 
the  organ  may  have  bo  en  destroyed.  The  surrounding  organs  oh«i 
show  characteristic  changes,  or  an  acute  peritonitis  may  be  set  up. 
Sometime.^  there  ia  no  actual  |>erf oration,  Init  such  complete  eofteniog 
of  the  stomach  wall  that  it  tears  U|x>n  the  slightest  touch.  In  less  sercn 
cases  tlie  mucous  coat  is  intensely  red  and  injectetl,  oft43n  presenting 
sloughs  or  idcers,  es|>eciidly  upon  the  summit  of  its  folds,  acccimpmiiod 
by  haemorrhagic  tedenia  of  the  other  coiits,  particularly  of  the  sub- 
mucosal The  purulent  or  gangrenous  process  thus  set  up  may  spreaJ  fer 
a  time,  but  subside  short  of  perforation,  and  be  counteract  t.Mj  by  a  heil> 
ing  process.  Granulation  tissue  is  thus  formed,  which  results  in  cicatritt- 
tion ;  very  extensive  deficiencies  may  be  partly  remedied  in  this  way,  u 
the  stomacli  has  a  great  power  of  repair.  The  scar  tissue  coutncti 
greatly  ;  and,  though  the  mucous  membrane  over  it  is  not  regenerate, 
the  resulting  defect  may  bo  very  «mall.  The  contraction,  however,  nay 
lead  to  gre;it  deformities,  such  as  stenosis  of  the  pylorus,  hour  ghiss  cor* 
traction,  and  pjuching  of  the  stomach.  This  general  summary  (Kmi 
not  take  note  of  the  more  intimate  changes  in  colour,  and  other  fejituro^ 
jiroduced  in  the  mucous  membrane  by  the  separate  poisons ;  but  a  fc* 
brief  references  may  lie  made  to  them. 

The  con^osircs.—^nliyhnnc  arid  is  the  most  common  of  these  poiwi* 
It    produces    a    dark    red    surface    with    necrosed     patche>s,   e>: 
upon   the  rugic  ;  tliese  are  at  first  gray  or  grayish  white^  lat. 
become  dark  brown  or  black,  as  if  charred.     This  change  may  ho 
over  the  whole  or  the  greater  part  of  the  inner  surface  of  the  stoi 
The  colour  will  be  moiHfied  by  the  amount  of  food  iu  the  stomacli 
the  time,  or  by  the  amount  of  mucus  coating  its  surface.     If  the  coa^W 
be  thick  the  parts  api>ear  as  if  smeared  with  white  paint.      Dr  Wm.' 
mentions  a  case,  in   a  woman  who  lived   several    days   after  <1 
dilute  sulphuric  acid,  in  which  the  whole  mucous  membrane,  of  -^ 
yellow  colour,  was  found  lying  loose  within  the  stomach,     Ferforati 
more  frequent  than  with  any  other  acid  ;   it  occurs  in  about  on«— - 
of  the  cases.       Nitric  acid  usually  produces  a  yellow  or  green  sta-' 
and  less  corrosion   than   sulphuric.      The   effects   of  hydrochloric 
sometimes   resemble  those  of  nitric,  and  sometimes  of  sulpbaritt 
No  case  of  perforation  has  been  put  on  record.     Caustic  alkJiU' 
their  carbonates  produce  inHammation,  with   abrasion,  ulceratio 
Liemorrhage.     The  sloughs  are  softer,  more  gelatinous,  aad  leaa  rej 
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J  **'"1*  ^?"  '^^  ^^®y  convert  the  mucous  nuirnhninf!  into  ;i  tiiwiiy 

m^  aM  ofcea  perforate  the  stomach.     So  far  a.-*  I  v^x^^  firul,  howrvir. 

^noration  did  not  occur  in  any  of  the  reconUj/l  <:;Li«:H ;  »>ut  in  u\w.  nim-., 

■  ^oman  who  died  a  few  hours  after  drinkin^r  »  'iO  ji«r  rj-.ul  miIii 

on  of  austic  potash  in  mistake  for  ifxl  if  If:  of  iK>t;wKiiini,  iJhj  Htonutirli 

^       ^«  *>«  almost  completely  diHsolvc^l. 

^'^^J^meiaUic  trri/(in/«.— The  salts  of  the  alkalif:H  an*!  alkalifi#-.f-.arthH 

nleerft^^^"      '^^^    intense   inflammation  of    th*i  rnucofiM    nKtmlifaiM-..    with 

^ration  and  black  patches  resemblin;:  gar:;rrf:r»f5.      rotaK/ium  nltiatr. 

no  some  of  the  barium  salts  have  Uen  known  rr,  t-MUAf.  f>#:f  forjiiion.  U\\. 

la  accident  is  very  rare.     Phosphonia  caii.^*:-.  ir.flarnrnar.i/^fi  ar.M  ^nUt^u 

F^f      ^      mucous  membrane  with  freqiif:nt  ji<:*>-/hi*  an'!  *:•/*  n  •Mh^iuu^. 

•  tl       S®"®'^^^*^^"  of  the  epithelUl  c*:iU  of  -r.*:  <'irf»/':  :mA  -/IumU 

quickly  follows.      Iodine  causes  inf!ammv,ior.  ar.'i   ^roAn  /!.'/',Uif;ir.i/,n, 

■®°*«5™e8  with  erosion. 

^n«  metallic   irriianis. — Arsenic  m*-/  /yii**:  r.',\r.:r.'j  '.  «•  a  r'/l  /'il^'ir 
and  an  injection  of  the  blood  v«i»>::%     -.  *'.  y^c^^r,  **./':  '>/"^^  ar*-.  vi//-.fi 
one  or   more   patches  are  uauallv  f^.rrr.^ri.   v^rv..-.;'  .r.'  -z^.  fr'^rr.  a   »./ 
V^nny  piece   to   that  of  a  crown,  rr,r.*.*\r.j;  \:  r:.  .^  .^  -,     '.?  a  •/,  */f. 
white,  yellowish,  or  even  violenur^v.^.-frr:  v^/..^,  .>:r;  ..-'.r.    r.-../':   ».'r. 
arsenious  acid,  firmly  fixed  to  th^  ir.  cr. .-  .v.^.r 
inflammation    around  them.     Wh.-^.  -^ --  -. 
found  between    the    rugs.     11:*  »•  .r...;. r.  ■ 
brown  colour;  but  someun:*!  T*:v.nr  :•  r..  • 
poison  into  the  sulphide.     r>;A^  ....a      -  v> 
as  If  It  had  been  coated  with  T.::.^  V.    - 
and  gangrene  stiU  rarer.     Tif:  ^am  .-  i 
inflammation   only.       Corro«i7»  ,;-..:..  .  - 
and  ulceratiofL       T>ie  uLritr,  *.-»  /--      ... 
gfaywh  while  dexMsi:  of  a^-r.-r  ,r     -.  • 
Fodu€e   much   in^amaiar.Vn  i.-,:    ;  .<  .  :. 
Wue  eolofxr. 

5     ^«i  the  mTiMfia  3Lemnnne    r    --   -  -.- 

'     czteBsrreIr    fn-irfirrT     '-'a**   '*«^ 

www-     F^nvscnn  :«:«-*      T    ,.  >.- 
»e*i  a 


Symptoms, — They  are  of  sudden  onset,  especially  in  the  case  of  the 
corrosives.  A  sudden  penetrating  heat  ia  felt  in  the  stomach  at  the 
moment  when  the  corrosive  reaches  it ;  it  soon  increases  to  a  vivid  burn- 
ing,  excruciating  pain  in  the  atoniach,  oesophiigus,  mouth  and  throat.  Tho 
epigastrium  h  sensitive  to  pressure,  An  intense  thirst  sets  in  which  no 
drink  am  a83Uage.  Swallowing  is  pain  fid  or  impossible.  Nausea, 
retching,  and  vomiting  follow,  and  become  more  and  more  frequent,  often 
almost  constant.  The  vomited  matters  contain  food,  blood,  mucus, 
flakes  of  epithelium  or  of  the  mucous  membrane,  and  frequently  traces  of 
the  poison.  The  aUdomen  at  first  is  usually  retnicted,  but  afterwards 
it  may  become  dist  endoii  Thci  e  is  often  much  bloody  diarrhoea  coming 
on  shortly  after  the  vomiting ;  sometimes  constipation  and  tenesmus. 
The  uritie  is  scanty  or  suppressed.  The  face  is  anxious ;  the  pulse 
frequent,  small,  and  sometimes  irregular;  the  respirations  quickened;  the 
extremities  cold,  and  the  skin  covered  with  clammy  sweat.  The  lips  and 
mouth  arc  blistered  and  shrivelled,  and  may  show  spots  of  a  characteristic 
colour  or  be  cyanosed.  The  neck  and  clothes  may  also  show  signs  of 
the  poison.  In  fatal  cases  the  patient  hccomes  cyanosed,  his  respiration 
is  embarrassed,  and  he  sinks  into  collapse  and  dies  ;  it  may  be  by  suffoca- 
tion or  in  convulsions.  All  these  phenomena  come  on  quickly,  sometimes 
in  two  hours  or  even  less.  The  vomiting  may  cease,  but  the  pain  be 
comes  generalised  ;  meteor  ism  and  the  other  classical  signs  of  peritonitis 
appear,  and  the  i>atient  dies  in  tlree  or  four  days,  If  the  quantity 
swallowed  be  not  very  great  the  symptoms  may  amend  in  a  few  days. 
The  patient  may  suffer  from  fever,  breathless ness,  occasional  vomiting, 
indigestion,  and  gradual  emaciation,  arul  die  after  the  lapse  of  a  few 
weeks  or  months.  He  may  vomit  fKjrtions  of  the  mucous  membrane  of 
the  gullet  or  stomach,  Laboulb^ne  mentions  a  case  in  which,  fourteen 
days  after  poisoning  by  sulphuric  acid,  a  membrane  was  vomited  measur- 
ing 20  cm.  long  by  12  cm.  broad,  in  which  no  glands  were  found. 
Rather  lejs  thin  half  the  adult  patients  recover  completely  from  the 
corrosive  acids,  but  recovery  may  be  incomplete,  the  patient  being 
permanently  weakened  by  means  of  the  cicatricial  contraction  of  oeso- 
phagus or  stomach  or  by  impairment  of  digestion.  In  the  case  of  such 
irritants  as  phosphorus,  arsenic,  antimony,  corrosive  sublimate,  the  coppe.* 
salts,  and  the  like,  the  symptoms  are  much  the  same ;  but  the  pain  *and 
the  vomiting  do  not  usually  supervene  until  some  hours  have  elapsed 
after  the  swallowing  of  poison.  Death  may  follow  in  twelve  to  twenty- 
four  hours.  If  it  do  not,  the  symptoms  of  general  intoxication  due  to 
the  particular  poison  are  soon  added  to  those  of  the  gastritis. 

Diagnosis. — This  is  usually  easy.  If  the  |mtient  or  his  friends  do 
not  tell  the  story,  an  examination  of  the  mouth  will  show^  whether  a 
corrosive  h:i3  been  taken,  and  usUtilly  also  which  it  is.  If  the  mouth 
and  thrviat  show^  nothing,  a  careful  examination  of  the  vomited  matters 
will  usually  lead  to  the  detection  of  the  poison,  and  later  the  eymptoms 
peculiar  to  each  intoxication  may  appear,  and  clear  up  any  remaining 
difficulty. 
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Treatment — The  first  indication  is  to  get  rid  of  the  action  of  the 
poison,  or  to  countenict  it.  In  the  case  of  irritiirita  wbich  do  not  act 
immediatelVj  the  storaaoh-pnrap  or  a  free  ayphouage  of  the  stomach  mny 
be  promptly  used,  if  we  see  the  case  eurly  enough.  Erni-'tics,  such  aa 
powdered  ipeeacnauha  root,  nmstanlj  or  an  injection  of  apomorphine, 
may  he  given  when  the  stomach-tube  is  inadvisable.  In  the  case  of  the 
corrosives  its  use  is  contra  indicatetl,  and  mild  etimuhinta  and  diluent 
drinks  should  be  given,  such  as  milk  and  water — mucilaginous  and  oily 
drinks  in  the  case  of  the  acids — with  dilute  alkaline  solutions  such  as 
m  igneeia  or  chalk  and  water ;  or,  in  the  case  of  the  alkalies,  with 
dilute  aciti  solutions  such  as  water  and  vinegar,  or  dilute  citric  acid  or 
lemon  juice.  These  drinks  should  be  freipienily  re[ieated  for  some 
hours,  or  even  for  days.  If  swallowing  be  impossible  an  attempt  should 
be  made  to  introduce  a  tube  beyond  the  obstruction  in  the  cesophagus, 
so  as  to  administer  the  antidote  through  it.  Against  phosphorus  40- 
minim  doses  of  oil  of  turpentine  in  mucilage  should  be  given  every 
fifteen  minutes  for  an  hour.  T\w  oil  should  be  old  oil,  or  French  oil. 
Magnesia^  also  in  mucilage,  should  be  giscti  next  day.  Against  arsenic 
yhe  hydi  ated  sesquioxide  of  iron,  and  the  hydrated  oxide  of  magnesia,  are 
to  be  prescribed;  against  corrosive  auSHmate  the  white  of  egg.  The 
next  indication  for  treatment  is  to  combat  the  collapse  and  the  pain  by  ji 

injections  of  ether,  caffein,  camphoraterl  oil,  friction  to  the  skin,  injec-  { 

tions  of  moj'phia,  ice  or  iced  drinks  \ty  the  mouth,  and  perhaps  leeches  to  f 

the  epigastrium.     The  subsequent  gastritis  is  to  be  treated  in  the  usual  | 

way. 
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Gangrene  of  the  Stomach. — Pathology. — A  gangrenous  condition 
of  part  of  the  stomach  wall  is  seen  comparatively  seldom.  It  is  most 
frequently  met  with  when  the  stomach  is  the  scat  of  a  ainccroiis  growth. 
Every  pathologist  is  familiar  with  the  foul,  ragged,  and  sloughing  masses 
often  seen  in  this  disease ;  they  may  be  present  in  the  floor  and  margins 
of  the  malignant  growth  and  in  its  vicinity,  and  may  reach  a  large  size. 
The  cancerous  growth,  by  interference  with  the  vessels,  deprives  the 
tissues,  especially  those  of  the  mucous  coat,  of  their  nutrition,  and  they 
die.  The  gastric  juice  may  thus  act  upon  these  devitalised  tissues  as  it 
docs  upon  the  cancer  itself,  and  cause  their  partial  or  complete  solution. 
It  is  by  this  process,  more  frequently  than  by  the  extension  of  the 
cancer  itself,  that  peritonitis  arises  in  cases  of  gastric  cancer. 

Again,  gangrenous  patches  or  extensive  sloughs  are  frequently  seen 
after  the  ingestion  of  various  poisons,  notably  the  mineral  acids  and 
alkalies.  Sloughs  of  the  mucous  membrane  have  also  been  met  with  in 
a  few  cases  of  phlegmonous  gastritis,  and  also  in  membranous  gastritis. 
Occasionally  the  floor  of  an  ordinary  perforating  ulcer  shows  sloughy 
tissue.  It  is  quite  possible  that  a  gangrenous  or  at  any  rate  a  necrotic 
process  may  precede  the  formation  of  many  such  ulcers.  Necrosis 
naturally  follows  the  cutting  off  of  the  blood-supply  to  a  portion  of  the 
stomach  wall,  and  on  the  solution  of  this  under  tiie  action  of  the  gastric 
juice  the  ulcer  will  arise.  The  microscopic  appearances  presented  by  the 
margins  of  an  ordinary  gastric  ulcer,  not  undergoing  healing,  tend  rather 
to  support  this  view,  for  there  is  none  of  the  vascular  or  tissue  reactions 
met  with  in  an  ordinary  ulcer  elsewhere.  I  have  met  with  one  case,  in  a 
man  aged  about  fifty,  in  which  a  gangrenous  process  was  associated  with 
a  gastric  ulcer.  At  the  lesser  curvature,  close  to  the  oesophageal  end, 
was  an  area  about  the  size  of  a  two-shilling  piece,  partly  gangrenous  and 
partly  perforated.     The  perforation  was  in  its  upper  part ;  it  was  about 
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the  mm  of  ti  nlxpt^ncc,  unci  itn  nppffr  niargfn  \\m\  clmirly  tiffined  rintl  rlrnn- 
t*ut  iwlgan ;  ilM  Jowlt  nmr^ir*  wjui  fmniiMl  by  tim  |k«i ittincjil  unil  M}iri*(UJy 
Mubpri  ilntteal  cmiia.  Thin  fniit  ^nuluully  got  ttiii-km-,  funitiii^  u  Mack 
Blou^hiii^'  tifiguo  which,  nt  I  hi'  iimr^nii  of  tho  nrra,  vvimi  giTH^raily  ul  in  i  fitly 
rriiu'k*'fl  i>tr  fn>ni  thn  Kurrnuticliji^  h^'ulihy  tinifotm  nn'TnlinHio.  An  oarly 
lunil  prritoiiitin,  Tnf»p*t  mfirki'ij  ifi  thi*  n'^ion  of  ihii  nl(M:r,  waw  iiU«>  pntmtnl. 
Muy*^rM  c/uw*,  rt'iHntwl  hImu  hy  Limj1ic\  in  whi(!li  pt^rfamliuri  mcurrrd 
ejitritig  lifo  iit*;ir  art  ohl  cieiilriHCMl  iiletsr,  hjut  nmuy  rrMriitbhitircH  iri  thin 
caini.  TIjo  [lorforatiori  occuri'fil  in  a  hkrk,  diHrolonrrti,  irrojL^iihirly 
«fjfti?nctl  firna,  tho  rharat-terH  of  whirh  wiro  nnt  iinlik<>  thunn  |irTKlu€<^d  liy 
iwlitVf'Hr.  mAVvtmv^,  \t  torik  pkirr^  rnKklcnly  affiT  tlir  pjitirni  hud  p/ir- 
taken  hrarlily  tti  nrw  \n*v.r  ;ind  hjjirk  bnud.  Similar  [j<"rforati<*nM  have 
oc!ciiin*fl  in  ihij  u-Kcrpluigun  (niUnch,  Cliiaii)^  rind  it  in  ]>nihal>It)  lliat  in  all 
thc'Ki'  eanrH  a  hunnorrhagic  inf}ltniUQii  of  tho  walln  of  thu  organ  had  fir^t 
tttkon  placf%  and  wan  folluwed  by  maccralion  nndor  tho  action  of  the 
gjwtric  jniw.  Iti^fklinglianHon'H  wihc,  wht*rfi  a  giir»f;rxuiotiM  patch  abiont 
thi'  nizo  of  a  nlnlling  fiJIow^fl  frrtrri  a  thnmibcwi^  nf  a  branch  of  \\iv 
coronary  jirlivry,  may  Iw*  n^gardfd  a.'^  corrobijrating  thiM  viovv.  IfabcrHhon 
df'Mcribc^M  two  raK*M,  oriti  in  a  w<»tnan  agt'ii  thirly-tlnt'<?  witfi  pncnitionia 
and  f>araph3gia«  and  thn  otlti.T  in  a  mart  aged  fiftyono  with  pncnnionia 
and  mnal  di»oiuit\  whor-o  there  woro  Hcveral  bhick  uluughf*  witnatrd  in 
(Mip  MhajHMl  d*"f)r"eiHHion>*  in  tfn^  rnncoim  Trir'iufiranc,  Fox  iiifnlionM  that  ho 
haji  nvvu  hViW^lm  »(f  \\%v  nnrrniiN  mi'mbrarn*  irt  cam»H  of  gangririoim  |  ruMi- 
iiiMriia,  and  Rprkhrighati^^'n  ih'Hcriln'H  a  rann  of  acntr  tnbcrcnIoHiH  in  a 
man  whoni'  Htmnafii  Hhowr'd  Mcvrral  fh^vatrd  nccrotit:  iHXtclicH  whirli  ton 
tjiincd  a  fnngim  b-licviul  by  him  to  Iri  thoir  cauHC.  KlcU  alno  mvX  with 
gangrononH  pittchcn  in  the  stomach  in  a  m*o  of  arntc  yellow  atro['hy  of 
thti  liver  in  a  wcmian  of  twenty,  and  in  a  viims  of  gangrenotin  ntnniatitiji 
in  a  child  of  fi*ur.  Nece«winly  rart%  h<iwever,  an  mif  li  raHc«  nnchmbti  illy 
arL%  we  may  Lvuiflndo,  1  tliink,  that  Mcvere  injury^  «nch  an  the  bcvere  ovtT- 
cliHtenHifni  in  Mayer'n  cam%  or  HCfitie  emboli^  eMfKrially  in  palicntH  uhoHcj 
Mtrcrigtli  ban  l»tien  «apjM5(l  \\y  Revere  dinf-aMe^  may  «et  tif)  arterial  obKtruC' 
tion  nnd  einiMefinent  infarction,  or  a  dirtM-t  neenwiM.  We  bave,  hiwtly,  to 
deternntie  whetlnir  a  fnimary  gartgrenc*  of  the  ulnmiuh  fxiMtn  apart  from 
the  action  of  cfnTOHiveM.  On  theoretit^il  gr^onnrU  we  may  MnjifKmt;  that 
it  dijeii,  If  jjr'iniar'v  Hn[ipuration  exini,  why  n*tt  gangrene?  Yet  wry 
littlo  evidencr  can  be  br< night  fi*rwaril  in  wypprirt  ui  {h\>\  opinion.  Tlio 
nlonghirjg  |Mitrh<'H  whirh  oceor  in  the  my<'on«  nji-mbrnni*  of  tin*  Htoniach 
in  anthrnix  vivn  hanlly  be  citerl,  an  ihey  cxii*t  only  ahmg  with  intentimU 
lenionit ;  but  Klel»si  h:iN  dencnlKHl  n  c;umi  in  which  the  nwollen  mneouii 
mend*rano  of  the  utoniach  Khowod  fi  few  l^rowninh  rcrl  [mteliert  like 
partially  gangrenoim  anwn-  Thmo  prenentcd  atr  abundant  round  celled 
oxnthitiori,  artil  numeronn  j"ipor<*  i'*»ntainiiig  b/uilli,  varying  in  length  from 
5'I>  to  1  1  '7  fi.  ;  tliene  wen^  fonnrl  ri|H>n  the  fri'e  unrfaci*  arscl  in  the 
brnien  of  the  g.yitric  glan  Ik,  fref|nently  Hej)aratiji^^  t!»e  eclln  fr'oiii  ihe 
bani'ment  membrane.  'J'hcre  were  no  round  ccUm  I'xcept  whno  the 
bacilli   were  present^    the   latti^r    appirently    coming    fii>*t.      Na«<*e    and 
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Orth  describe  a  somewhat  similar  case  in  a  man  aged  sixty  who  suddenly 
fell  ill  and  died  after  vomiting  much  blood.  The  diagnosis  was  gastric 
ulcer,  but  the  necropsy  showed  that  there  were  many  surface  losses  in 
the  mucous  membrane,  and  that  the  gangrenous  process  had  spread 
deeper  than  in  the  last  case,  having  at  one  place  eroded  a  branch  of  the 
coronary  artery.  Bacilli  were  present  in  these  lesions  also.  It  would 
thus  appear  that  a  local  primary  gangrene  of  the  stomach  may  occur,  but 
that  it  is  among  the  rarest  of  pathological  curiosities. 

Symptoms. — There  are  no  symptoms  proper  to  the  gangrenous  process, 
except  the  appearance  of  shreds  of  the  mucous  membrane  in  the  vomited 
matter ;  and  this  happens  chiefly  in  toxic  gastritis.  They  should  be 
carefully  looked  for  in  other  cases,  however,  as  I  was  once  able  from  a 
microscopic  examination  of  a  shred  of  tissue  thus  brought  up  to  diagnose 
a  cancer  of  the  stomach  in  a  man  under  thirty  years  of  age,  in  whom  all 
the  other  symptoms  were  consistent  with  simple  catarrh  or  ulcer.  In 
most  cases  the  gangrene  is  entirely  overshadowed  by  the  concomitant 
disease,  and  in  others  the  signs  suggest  no  more  than  an  ulcer  or  an 
acute  gastritis. 
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Cirrhosis  of  the  Stomach 

In  this,  almost  the  rarest  of  stomach  affections,  there  is  marked 
thickening  of  the  submucosa,  accompanied  also  by  thickening  in  the 
muscular  and  serous  coats.  It  has  been  described  by  various  writers 
under  different  synonyms,  namely,  plastic  linitis  by  Brin^^on,  hyper- 
trophy by  Fox,  fibroid  induration  by  Handfield  Jones,  sclerosis  by 
Sneller,  cirrhosis,  and  so  on. 

Pathological  anatomy. — The  stomach  as  a  whole  is  markedly  dimin- 
ished in  size,  firm,  rounded  and  elastic.  In  advanced  cases  it  resembles 
a  thick-walled  india-rubber  tube,  blown  out  at  one  end  (cardiac).  It  is 
increased  in  weight,  and  when  opened  does  not  collapse.  When  cut  it 
often  gives  rise  to  a  creaking  sound  like  cartilage,  and  there  is  consider- 
able resistance  to  the  passage  of  the  knife  through  its  walls.  The  cavity 
is  much  reduced ;  in  some  cases  its  capacity  falls  to  little  more  than  two 
ounces  of  fluid.  The  thickening  of  the  wall  is  greatest  in  the  pyloric 
region,  frequently  attaining  six  to  eight  times  the  normal  mean,  and 
it  may  even  reiich  the  thickness  of  an  inch.  It  gradually  diminishes  until 
the  cardiac  extremity  is  reached,  where  it  may  be  slight  or  practically 
absent.  In  a  certain  number  of  cases  it  involves  only  the  pyloric  half  of 
the  organ ;  very  rarely,  indeed,  docs  it  affect  the  whole  organ  uniformly. 


lb  is  said  not  to  pass  l>eyond  the  pyloric  and  oesophageal  openings 
respec lively  ;  but  in  a  case  of  my  own  this  chango  was  found  through- 
out the  gastrointestinal  tract  from  stomach  to  rectum,  excepting  the 
fkiodenum  and  upper  jejiunum.  The  aperture  of  the  pylorus  may  or  may 
not  bo  contracted.  The  colour  of  the  section  of  the  stomach  wall  is  a 
dull  opaque  white,  and  all  the  coats — mucous,  submucous,  muscular,  and 
serous — stand  out  cle^irly  from  one  another.  The  chief  thickening  is  in 
the  submucosa ;  but  it  may  be  surpassed  by  that  of  the  muscular  coat. 
The  mucous  merabnuie  is  ustially  j>aie  and  smooth,  or  ridged  or  mam ni di- 
lated, that  is,  beset  with  little  projections  closely  studded  together ;  but  it 
is  sometimes  congested,  soractimes  excoriated  and  ulcerated.  The  micro- 
scope usually  shows  VGry  little  thickening,  or  atrophy,  or  signs  of  catarrh. 
The  gastric  tubides  are  rarely  separated,  bent,  or  deformerl  hy  tiny 
interstitial  fi l>rou9  growth.  The  cells  may  be  granular  or  fatty,  but  in 
many  cases,  and  in  many  sit>e3  in  one  case,  it  may  seem  very  little  altered. 
In  my  own  case  there  was  in  places  a  fairly  abundant  smaH  round-celled 
exudation,  of  a  recent  nature,  irregularly  distributed  between  the 
tubules ;  and  the  secreting  cells  themselves  were  smaller  than  normal, 
and  often  detached.  The  submucosal  is  flmi,  o^iinpie,  white  or  grayish, 
and  glistening.  Microscopically  it  is  seen  to  be  composed  of  white 
fibrous  tissue  arranged  in  irregular  bcinds  and  networks.  The  fibres 
are  rarely  dense,  but  are  usually  well  formed  and  {leveloped,  and  only 
occasionally  rudimentary  and  mixed  up  with  many  cells.  Very  little 
notice  has  been  taken  of  the  condition  of  the  I ilooti  vessels.  In  my  own 
iiiise  they  were  companitively  few  in  number,  and  showed  thickening  of 
their  outer  coats  and  sheaths,  but  no  signs  of  any  endarteritis.  No 
observer  has  succeeded  in  finding  any  stnicture  distinctive  of  cancer. 
In  a  few  cases,  however,  the  embryonic  nature  of  the  growth  has  been 
suggestive  of  sarcoma  ;  in  my  own  case  there  was  no  reseml>lance  what- 
ever to  either  the  one  or  the  other.  The  muscular  coat  is  thicker,  firmer, 
and  paler  than  normal ;  it  is  penetrated  by  fine  bands  of  fibrous  tissue, 
visible  even  to  tlie  naked  eye,  passing  outwards  frum  the  sulmiucosa  to 
the  fiubserosa.  Under  the  microscope  the  musctdar  filjres  arc  seen  to  be 
greatly  increased  in  numbers,  especially  in  the  circular  layer  ;  and  gener- 
ally they  show  also  an  infiltration  of  fibrous  tissue,  either  restricted  to 
definite  strands,  or  diffusely  and  intimately  mixed  up  with  the  muscle 
filires,  as,  for  example,  in  an  old  myoma  uteri.  The  serous  coat  with  its 
subserosa  is  generally  thickencib  often  consideral*ly,  so  that  it^  surface 
has  a  flull  white  opfirjue  look  instead  of  its  normal  clear  and  shining 
appearance. 

Other  signs  of  extensive  or  sul>acute  peritonitis  are  not  wanting  in 
numy  cases  ;  for  thickenings  an<l  opacities  of  the  gastro-hepitic  ami 
gastro-colic  omenta,  of  the  tissues  behind  the  stomach,  and  other  tissues 
around  or  f»f  the  peritoneum  elsewhere,  have  been  observed.  Exudatiim 
of  lymph  over  the  intestinal  coils,  fibrous  adhesions,  ascites,  general 
dropsy,  or  cirrhosis  of  the  liver  may  coexist  with  it. 

iEtiologry. — The  number  of  cases  recorded  is  smallj  about  two  dozen 
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altoi^ether ;  and  the  particulars  given  do  not  allo%T  us  to  <lraw  very  trust- 
wortky  inferance^  fioni  many  of  them.  They  are  almost  equally  d]\ided 
between  tho  two  sexes,  and  the  average  age  of  occurrence  in  m:in  seems 
to  he  ahout  50,  and  in  wonum  somewhat  un<h?r  40.  The  nn)St  iinptirtant 
point  is  the  distinction  of  this  lesion  from  eancer.  All  the  earlier  iviiters 
(Aiidral,  Cruveilhier^  Brinton,  Hal>ershon,  Fox»  Wilks)  have  drawn  the 
distinction  ;  though  it  must  he  a*lniitted  that  the  microscopic  i>art  of  the 
evidence  upon  which  they  relied  waa  imjierfect.  They  considered  the 
disease  as  a  primary  cirrhosis  of  the  sulmnicofta  of  a  simple  iriHammatoiy 
nature,  homologous  witli  the  common  cirrhosis  of  t!ie  liver  :  luid  regarded 
the  changes  seen  in  the  other  coat^  as  snbserjuent  and  .suljsiiliary  thereto. 
Recently  Bret  and  ra\iot  have  sought  to  prove  that  the  lesion  is  really 
cancerous;  they  fotnal  their  contention,  not  so  much  u|X)ii  the  micro- 
scopic appearances  of  the  subraucosa,  which  they  arlmit  even  in  their 
own  cases  did  not  show  a  structure  clearly  indicmtive  of  cancer,  as  upon 
the  condition  of  the  perigastric  lymi>hatie  glands  —  which  did  show 
characteristic  e|}ilhelial  cell:^ — -iHid  npon  the  presence  <if  metastatic 
growths.  They  argne,  fnrther,  that  all  {ireviously  reported  c.a.ses,  from 
their  strong  simihirity  to  their  own,  were  really  of  th*i  iwime  nature. 
This  is  a  doulitful  inference.  They  have  succeeded  in  showing  only, 
what  was  long  believed,  thut  a  cirrhotic  atrophic  cancerous  infiltration  of 
tho  walls  of  the  stomach  may  so  siinulute  a  simple  cirrhosis  of  that  organ 
as  to  be  indistinguishable  from  it,  save  by  a  nmst  careful  and  searching 
microscopic  examination.  It  is  not  improbalile  that  sevend  of  the  cases 
recorded  as  simple  may  have  bcefi  cancerous ;  but  it  by  no  means  follows 
that  all  of  thera  were  so.  All  the  previous  observers  carmot  have  fallen 
into  this  error.  In  my  own  case  the  wide  extent  of  the  lesion  made 
cancer  seem  improbable,  and  microscopic  examination  showed  beyond 
all  doubt  that  this  impression  wa^  correct  Nevertheless,  while  awaiting 
further  evidence,  we  may  remark  in  parsing  that  there  is  nothing  incon- 
sistent or  improbalde  in  the  supposition  of  a  simple  cirrhosis.  AVe  meet 
with  a  like  condition  in  other  organs,  jis^  for  example,  in  the  liver  and 
kidney ;  and  in  the  deeper  layers  of  the  skin  beneath  the  epithelium 
we  find  dense  fibrous  growths,  either  localised  or  diffuse,  in  keloid  and 
selercHlcrma  res|K?ctively,  for  the  origin  of  which  we  are  unable  to 
account.  Alcohol  was  regarded  by  Bnnton  as  a  likely  exriting  cause, 
but  little  dependence  ain  be  fd:iced  upon  it,  for  not  only  have  we  the  fact 
that  the  disease  is  nire  as  compared  with  tluj  fre<juency  of  over-iiululgence 
in  alcohol,  but  wo  tind  that  in  the  great  majoiity  of  cases  there  is  no 
history  of  alcoholism.  Syphilis  is  shut  out  in  a  similar  manner.  An 
attempt  has  beeti  made  to  show  that  the  disease  spreads  from  without, 
and  chronic  perigastric  peritonitis  is  pointed  to  as  the  piirjr  conditifm, 
and  as  the  cause  of  the  stomach  changes.  It  is,  however,  quite  as  proV 
able  that  the  changes  are  concomitant,  or  even  that  in  some  cases  the 
sequence  is  reverseiL  There  is  another  and  quite  distinct  form  of 
cirrhosis  which  frequently  follows  chronic  gastric  catarrh  and  atrophy 
of  the  glands.      Here  the   first  change   is  in   the  mucous  coat^  which 


becomes  thinned,  atrophied,  luid  sometimes  sclerosed.  The  inflamma- 
tion extends  to  the  suhmucosa,  gen  em  I  ly  in  an  irregular  way,  giving  riise 
Hat<;bea  of  fibrous  thickening,  sometimes  of  considerable  size,  which 
e  most  frequent  and  abundant  in  the  ri'gion  of  the  pylorus,  and  may 
lead  to  a  eertt'da  amount  of  hypertrojjhy  of  the  muscular  coat.  The 
cavity  of  the  stoniiich  i:^  generally  flilat*^d*  In  a  welbniarkerl  ciuse  under 
the  care  of  Prof.  Clifford  A 11  butt  the  process  seemed  to  have  taken 
its  rise  in  the  scar  of  healed  idcers,  whence  it  invaded  the  whole  stomach. 
The  organ  was  much  contracted,  and  the  patient  ultimately  died  of 
pyloric  stenosis.  The  ulcers — simjile  ulcers  which  healed  soundly — 
occurred  between  the  ages  of  twenty  and  tliiity,  and  death  ensued  from 
stenosis  some  ten  years  later.  Judging  from  the  scars  the  ulcers  had  been 
of  consideralile  extent  and  severity,  and  the  result  a  sort  of  keloiil. 

Symptoms. — It  would  appear  that  in  some  cases  the  disease  has  run 
its  course  without  giving  nsc  to  any  symptomsj  death  being  due  to  stmi© 
intercurrent  maliidy.  In  such  eases  tlie  changes  are  Siiid  to  1h3  slight. 
In  the  great  njajority  of  the  cases  well-marked  symptoms  have  come  on, 
sometimes  suddenly,  sometimes  insidiously.  Pain  in  the  ej>igastrinm  is 
the  chief  of  these.  It  varies  greatly  in  different  cases,  and  at  different 
times  in  the  same  case.  It  may  bo  slight  or  wry  severe.  It  crimes  on 
at  first  ordy  after  food,  generally  immediately  after,  and  usually  becomes 
more  severe  as  the  case  progresses.  Vomiting  is  also  very  fre^piently 
present;  it  sets  in  after  the  jkuu^  at  first  cn-casionally- — say,  three  times 
a  week  or  so — but  gradtially  increasing  in  frefiuency  and  severity,  until 
it  may  occur  many  times  a  day.  The  vomited  matters  may  consist  of 
the  ingested  food,  of  clear  watery  nuicus,  or  later  in  the  diseiise  also  of 
coffeegrtjuml  material,  or  even  p>uro  blotxl.  The  hammtemesis,  which  is 
due  to  the  congestion  and  sometimes  to  the  ulceration  of  the  mticous 
coat,  is  occasionally  copious.  Sometimes  there  k  tenderness  on  pressure 
over  the  epigastric  regit ni ;  but  this  is  often  a  delayed  symptom.  The 
appetite  is  hiwi,  and  there  is  usiiidly  cotistipation,  at  any  rate  for  a 
coTisidemhle  tim&  There  is  at  the  same  time  a  steadily  advancing 
ana-mia  and  emaciation.  Since  these  are  k?ymptoms  equally  characteristic 
of  chronic  gustiic  catarrh  and  of  perforating  ulcer,  it  is  obviously  im- 
possililo  by  their  me^uis  to  diagnose  between  them  j  but  as  the  gastric 
cirrhosis  advances  a  tumour  becomes  pal|ia!ile  in  the  epigastric  region  ; 
occasionally  below  the  ribs  on  the  left  side,  inid  exceptionally  in  the  left 
siile :  it  varies  in  size,  is  round  or  siiu*age -shaped,  iirm  and  smooth,  is 
fairly  movable  from  sitle  to  si<le,  and  also  slightly  from  above  downwards. 
If  cauglit  with  the  hand  and  prevented  fiom  moving  when  dee|i  rcspi ra- 
dons are  taken,  it  is  said  to  slip  immediately  upwards  when  liberated. 
Fercus.sion  over  the  tumour  is  never  dull,  and  generally  gives  a  resonant 
or  mcxlerately  resonant  note.  An  ascites  has  been  found  in  some  cases, 
and  a  general  dropsy  in  others.  Cirrhosis  of  the  liver  ia  occasionally 
present  also.  The  amcrnia  and  emaciation  advance  .steadily,  and  the 
vitid  powers  gradually  dimiiusli ;  the  pjiticnt  tLsually  dies  from  asthenia. 
The  rapidity  of  the  pmcese  seems  to  vary  greatly;  it  generally  lasts  for 
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many  years,  though  i:i  sorao  cases  the  symptoms  dat«  back  for  only  a 
few  months,  or  even  les?.  It  is  jirobable-that  tho  disease  is  then  fairly 
well  established  before  it  gives  rise  to  any  symptoms.  In  Dr»  Allbutt's 
case  the  symptoms  were  those  here  desciibed,  but  no  dropsy  appeared. 
Not  only  could  the  Btomaeh  I  to  miinipulated  and  its  size  ascertained,  hut 
its  movements  were  veiy  active,  and  conspicuous  in  both  directions. 

Diagnosis. — The  appearance  of  tho  tumour  is  the  first  trustworthy  in- 
dication of  the  nature  of  the  fliseasc  ;  it  enables  us  to  ^qI  iisuh  simple  gastric 
catarrh  and  ulcer.  The  liresenco  of  a  tumour  is  erjually  characteristic  of 
cancer;  hut  from  this  disease  wo  may  bo  able  to  distinguish  it  by  the  smooth- 
ness,  mobility,  imd  semi-tympanitie  note  of  the  tumour,  the  time  of  (mset  of 
the  vomiting  and  tho  pain,  the  infrcrjucncy  of  ha-umtemesis,  the  absence  of 
signs  of  metastasis^  and  the  long  duration  of  the  malady.  Peristalsis  may 
bo  visible.  Wo  have  aa  yet  no  information  whether  free  hydrochloric 
acid  is  present  in  the  gastric  juice  or  not.  Attention  to  this  point  might 
prove  of  value.  Further,  the  stomach  may  bo  washed  out  and  an 
attempt  marie  to  ascert^iin  its  cupacity  ;  if  it  does  not  hold  more  than  a 
few  ounces  the  diagnosis  will  be  supported. 

Treatment.^ — Under  the  onliimry  treatment  of  gastric  catarrh  or 
of  ulcer  the  curlier  symptoms  often  improve  greatly  for  a  time.  Later, 
when  the  nature  of  tho  disease  becomes  pro!>alde,  tho  chief  indication  is 
to  support  the  patient's  strength.  A  mild  aiitl  blind  nutritious  diet 
should  be  given  iti  small  quantities,  and  repealed  at  more  frequent  in- 
tervals than  usual.  Milk,  combined  at  times  with  cream,  strong  eoups^ 
l>eef  essences^  raw  minccil  beef,  aufl  bo  forth,  should  be  chiefly  relied  upon. 
Nutrient  eriemjis  may  also  be  used.  Kepeated  washing  out  of  tho 
stomach  ^vith  dibito  sorla  solution  has  been  tried  in  some  cases  with 
a  favourable  residt.  The  quantity  of  fluid  intnxhiced  sboultl,  it  is 
said,  be  increased  gradually  until  the  pitient  can  bear  about  ono  litre 
>vith  comfort.  Among  meilicines  opium  is  the  most  highly  recommenrled. 
Cocaine  internally,  leeches,  or  mustard  blisters,  or  hut  applications  to 
the  epigastrium,  may  also  ho  tried  for  tho  pur]iose  of  alleviating  tho 
pain.  Oiistric  tonics  may  do  some  go(xl  Cases  of  recovery  are  reported 
by  Hchnettor  and  also  by  J.  W.  F.  Smith  ;  but  in  estimating  their  value 
the  ditficulties  in  the  way  of  an  indubitable  diagnosis  during  life  have 
to  be  considered. 
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SEASICKNESS* 

SyNONntfS, — Fr.  Mai  de  mer  ^  Germ.  Sedranlheit ;  Lat  Nausea; 
Gk.  A^ausiaj  or  Nautia. 


Deflnitlon.  —  A  functional  disorder  of  the  Btomach  often  associated 
with  giddiness,  which  affccta  travellers  by  sea,  animals  as  well  as  man, 
and  m  chiefly  felt  by  persons  unaccustomed  to  its  movements. 

Etiology i — Inunediaie  Citu^t,'^.- — The  primary  cause  of  sea-sickneas  is 
the  irregidar,  unremitting,  undulating  motion  of  tho  vessel ;  or,  in 
language  more  precise,  the  oscillation  that  occurs  ahout  its  longitudinal 
and  transverse  axea  Of  those  two  niovenicnts  the  pitching  on  the 
trans vei-so  axis  is  more  unpleasant  than  the  rolling  on  the  longitudinal ; 
but  the  motion  is  still  w^orse  when  the  two  movements  are  coml)ined  in  the 
tumult  called  a  *Svobble  '' :  tho  principal  uneaBiucss  is  felt  at  the  moment 
of  descent.  The  amount  of  suffering  varies  in  direct  proportion  to  tho 
degree,  the  frequency  and  the  sudden ntss  or  quickness  of  the  motion, 
Genorally  speaking,  it  is  gresiter  in  a  mailing  boat  than  in  one  propelled 
w^ith  oars,  and  in  a  screw-propeller  than  a  side-wiiecl  steamer ;  it  often 
happens  that  one  who  is  accustomed  to  the  movement  of  a  steamer,  sailing 
ship,  or  row-boat  becomes  sea-siek  when  transferred  from  one  into  the 
other,  the  character  of  the  motion  being  very  different. 

Much  depends  upon  the  weather  and  consequently  on  the  season  of 
the  year ;  upon  the  situation  one  may  occupy  on  board,  the  amplitude  of 
motion  being  greater  tl^e  farther  one  removes  from  tbe  centre  of  the 
vessel  :  the  direction  of  the  long  diameter  of  the  bunk  or  berths  which 
ehoidd  be  always  plac^ed  fore*and-aft  and  not  athwartship;  and  upon  the 
state  of  the  atmosphere  below  :  when  the  air  is  stuffy,  close,  and  saturated 
with  the  smell  of  cooking,  of  paint  or  driers,  of  heated  oil,  of  bilge- water, 
of  vomit  or  other  excrement,  it  is  almost  insupportable  ;  and  those  who 
are  inclined  to  be  sea- sick  much  prefer  to  remain  on  deck.  In  ships 
which  are  or  have  been  used  as  cattle-ships  the  odour  of  the  manure,  or 
of  the  disinfectants  uned  in  order  to  conceal  it,  is  often  very  dis^igreeablc. 
These  nuisances  bo^vever^  offensive  as  they  are,  together  with  tho  dis- 
agreeable sotmds  of  vomiting  and  retching,  the  thud,  the  occasional 
racing  and  tho  vibration  of  the  enpnes,  th>  sight  of  swinging,  swaying, 
oscillating  objects,  and  the  difficulty  or  impossibility  of  obtaining  any 
rest  even  in  the  horizontal  posture,  can  only  be  regarded  as  secondary 
or  subsidiary  causes  of  sea-sickness, 

Bnjiota  earner.' — The  prime  of  life  is  the  period  most  obnoxious  to 
sea-sicknesB ;  infancy,  childhoodj  and  declining  years  are  comparatively 

'  Altliougli  sea^sicknesa  w  no  lotvg*r  in  the  index  of  the  nomenclttture  of  di*ea<H's  it 
teems  to  mfs  to  have  so  mucb  practical  importance  ti»  to  eutitlo  it  to  ecp«cltic  couAideralion. 
—Ed. 
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free.  "Women  being  less  active,  less  accustomed  to  vicissitude,  and  less 
inured  to  travel,  generally  suffer  more  than  men  ;  at  the  climacteric  period 
this  proclivity  is  increased.  The  bilious  temperament  is  more  conducive 
to  it  than  the  phlegmatic,  and  the  nervous  than  the  sanguine ;  in  respect 
of  race  and  nationality  the  people  of  the  northern  parts  of  Europe  suffer 
less  than  those  belonging  to  the  southern,  the  Celtic  and  the  Scandina- 
vian races  less  than  the  Teutonic,  and  the  Teutonic  than  the  Latin  ;  the 
Americans  are  said  to  suffer  more  than  we  do.  Townsfolk  generally 
suffer  more  than  country  people ;  but  an  exception  must  be  made  in 
favour  of  those  who  dwell  upon  the  sea-board,  and  those  who  take  a 
pleasure  in  aquatic  exercises.  People  who  pursue  an  active  outdoor 
life  suffer  less  than  those  who  work  indoors ;  keen  and  eager  sports- 
men suffer  very  little.  Those  of  spare  and  frugal  habits  undoubtedly 
fare  better  than  those  addicted  to  the  pleasures  of  the  table ;  nothing 
favours  an  attack  more  than  a  debauch.  Deaf-mutes  and  the  insane  are 
said  to  be  exempt  from  sea- sickness ;  but  so  are  many  others  who  possess 
the  soundest  health  of  mind  and  body,  and  have  no  impairment  of  their 
senses.     Imagination  often  plays  an  active  part  in  its  production. 

Symptoms. — The  pleasurable  sense  of  physical  and  mental  exhilara- 
tion which  is  the  first  effect  produced  by  a  moderate  degree  of  motion  on 
the  water  soon  gives  way  to  a  void  or  empty  feeling  at  the  stomach 
and  a  craving  like  that  of  hunger,  but  with  no  desire  to  partake  of  food. 
A  feeling  of  oppression,  weight,  or  sinking  at  the  epigiistrium ;  an  increase 
of  the  mucus  and  saliva  in  the  mouth  and  throat  which,  instead  of  being 
swallowed  by  degrees,  is  gulped  down ;  an  occasional  gape  or  yawn, 
sometimes  followed  or  preceded  by  a  sigh  ;  a  sudden  pallor  of  the  face  ; 
a  little  choking  cough  or  hiccough ;  a  hawking  up  and  expectoration 
of  viscid  phlegm  or  mucus;  a  sense  of  squeamishnes',  as  though  any 
moment  vomiting  might  occur;  flatulent  or  sour  eructations;  together  with 
the  general  state  of  mind  and  body  consequent  thereon,  namely,  physical 
weakness,  mental  and  nervous  depression,  giddiness  and  faintness,  are 
sure  and  certain  signs  of  a  disordered  stomach,  and  constitute  the  pre- 
monitory symptoms  or  prodroma  of  an  attack. 

The  principal  symptoms,  when  the  attack  has  once  set  in,  may  be 
divided  for  the  purpose  of  examination  into  two  groups :  those  belonging 
to  the  stomach  and  those  belonging  to  the  head.  The  first  or  gastric 
group  comprises  nausea,  vomiting  and  retching,  total  loss  of  appetite,  and 
constipation ;  the  second  or  cephalic  group,  which  the  Germans  call  the 
"  psychic,*'  consists  of  faintness,  giddiness,  and  headache.  In  some  persons 
the  gastric  group  predominates,  in  others  the  cephalic  ;  but  in  the  majority 
of  cases  both  the  stomach  and  the  head  participate  alike,  and  compara- 
tively few  persons  suffer  from  the  one  group  to  the  exclusion  of  the  other. 
I  shall  have  occasion  presently  to  make  further  reference  to  this  arbitrary 
distinction  between  the  two,  but  first  I  must  describe  the  symptoms 
individually. 

1.  iVSiMMO. — This  was  the  name  given  by  the  ancients  to  denote  sea- 
*^  is  now  used  only  to  denote  its  leading  symptom.     Common 


enough  in  febrile  coraplaints,  in  severe  inflammatory  diseases,  in  organic 
disease,  in  sudden  mni  violent  .shoelca  to  the  system  generally,  and  in 
divers  fonus  of  reflex  irritation  and  excitement,  this  distressing  feeling 
frequently  constitutes  the  principal  and  sometimes  the  only  symptom  of 
sea-sickness.  In  susceptible  peojile  it  may  lie  provoked  Ly  the  sight  or 
oven  by  the  mere  idea  of  undulating  movements, 

2.  rimitifiij  (I  ml  IMchurtj, — ^  Sea-sick  news  maybc^n  and  end  in  nausea, 
and  nausea  alone  ;  but  sometimes,  and  especially  in  the  Ciise  of  children, 
it  consists  of  vomiting  only,  which  may  occur  quite  sudderdy  and 
unexpectedly,  without  any  previous  warning  or  indication,  and  without 
causing  any  inconvenience.  But  as  a  rule  the  vomiting  is  asstR-iated 
with  naiise^ij  headache^  heaviness  of  the  head,  arid  giddiness,  and  is 
followed  hy  most  violent  and  distressing  retching  ;  tlie  little  nourishment 
that  can  be  t^iken  is  immediately  thrown  up,  hut  subsequently  oidy 
the  mucus  and  sidiva  that  is  swallowed,  along  with  gastric  fluid  and 
green  or  yellow  bile  ;  later,  pure  bile  comes  up  alone,  Meanwhile  the 
patient^s  strength  begins  to  fail,  he  falls  into  a  low  despi:>ndent  state, 
becomes  indifferent  alike  to  eirenmstauce  and  fate,  and  feels  inclined  to 
wish  (if  wish  he  can)  that  death  itself  might  end  his  sufferings. 

3.  LfKiii  of  njrpifitf  itml  amsti/Miiion, —  States  of  jileasnre,  we  are  told, 
are  concomitant  with  an  increase,  and  8tatc\s  of  pain  with  an  abatement 
of  some  or  all  of  the  vital  pov^ers ;  the  same  is  true  of  comfort  and 
distress.  This  will  account  in  great  measure  if  not  entirely  for  the 
anorexia.  Symptomatic^  like  the  nausea,  of  many  other  forms  of  giistric 
disorder,  Iw^th  fimctif)nal  and  organic,  in  sea-sickness  nausea  and  anorexia 
attain  a  quite  exceptional  degree  and  out  of  all  proportion  to  the 
actual  gravity  of  the  case.  Not  only  does  the  appetite  for  food  continue 
in  abeyance  as  long  as  the  disorder  lasts,  hut  so  also  does  that  for  every 
other  kind  of  enjoyment  or  indulgence  ;  even  sleep,  which  often  cannot 
be  ol)tained  until  the  vital  powers  arc  exhausted,  is  frequentlj^  disturbed 
and  fails  to  renovate  the  failing  ]>nwers  of  the  system.  In  pt^rsons  of  a 
delicate,  wcitk,  and  nervous  constitution,  who  ha^e  hut  slender  stoek  of 
healtli  and  strength  wherewith  they  may  encounter  such  attacks,  the  re- 
covery is  often  tedious  and  the  effects  are  sometimes  serious.  Constipation, 
though  partly  due  to  lack  of  proper  stimulation  of  the  bowel  by  the  gastro- 
biliary  secretions,  may  partly  be  accounted  for  l>y  the  uneasy  and  distressing 
motion.  In  railway  travelling  the  constant  oscillation,  vibration,  and 
concussion  to  which  the  body  is  exposed,  while  most  destructive  to  the 
plant^  /ire  more  or  less  injurious  to  the  animal  system  ;  not  only  are  they 
most  fatiguing  to  the  body  and  trying  to  the  eyesight,  hut  they  delay 
the  process  of  digestion  itself,  rmd,  by  paralysing  the  natural  peristaltic 
action  of  the  gut,  consti|mte  the  bowel  and  sometimes  end  by  causing 
sickness*  It  is  said  that  these  and  other  ill  cflects  of  railway  travelling 
have  been  considerably  diminished  upon  certain  lines  by  the  introdnctiou 
of  the  bogie  car.  So  too  in  sea-sickness  tlie  motion  causes  constipation, 
and  the  constipation  serves  to  augment  the  other  symptoms  and  also  in 
a  measure  to  provoke  them.     The  amount  of  urine  also  is  diminished, 
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but  this  depetifis  more  directly  oii  the  vomiting  and  the  small  amount  of 
fluid  that  is  swallowed, 

4.  G'uliViMu  iuvi  Ihmidche. — The  headache  is  situated  generally  in  the 
frontal  region,  though  sometimes  also  in  the  vertical  or  occipital ;  it  is 
either  of  a  dull  ariri  heavy,  or  of  an  aching,  thrubl>ing  character,  and  is 
usually  accompanied  by  a  fooling  of  fatigue  or  soreness,  and  by  aching  or 
neuralgic  |>ains  at  the  l»ack  of  the  orl»it.  In  the  paroxysms  of  retching 
and  of  vomitiiig,  tlie  eyeballs  are  protruded  and  feel  as  though  they  were 
starting  from  their  sockets,  and  the  vessels  of  the  head  atid  neck  are  swol- 
len. Each  of  these  conditions  may  and  often  does  occur  in  any  ordinary 
attack  of  vomiting,  and  it  would  be  needless  to  describe  them  here 
were  it  not  that  on  account  of  their  pertinacity  and  severity  they  become 
more  distressing  and  pronounced  ;  in  pirt  they  may  be  due  to  eye-strain, 
but  they  are  mainly  dut^  to  the  disorder  of  the  stomach.  The  giddiness 
or  vertigo,  however,  which  is  not  to  be  reganled  as  an  integral  part  of  the 
complaint,  but  o!ily  as  acce.ssory,  may  possibly  be  due  to  visual  or  perhaps 
to  labyrinthine  perturbations. 

Which  of  these  two  affections,  the  cerebral  or  the  gastric,  is  primary, 
or  whether   they   are  independent   of   each   other,   is  still  a  matter  of 
dispute.     Probably  there  is  a  certain  amount  of  truth  in  both  of  thesol 
conjectures,  bnt  few  who  contemplate  the  subject  from  a  practical  rather 
than  a  theoretical    or  even   an   experimental  point  of  view  can  doubt 
that,  even   if   they  are  rekted   to  each  other,  the  probability  is  very 
much  in  favour  of  the  gastric  rather  than  the  cerebral  affection  being 
primary.     Giddiness^   indeed,  is  often  due  to  overloaded  or  disordered 
8tom[4ch,  to  gastric  or  to  intestinal  irriUition  ;  but  in  sea-sickness  it  is  the 
symptom  most  readily  relieved   by  lying  down,  and  I  therefore  think 
it  much  more  likely  to  be  due,  as  Wolhtston  believed,  to  gra-vitation  of  j 
the  blood,  combined  of  course  with  the  sight  of  shifting  images  andi 
disturbance  of  the  equilibrium. 

5*  General  or  cotistUtdvmal  comiition. — This  has  partly  been  explained 
in  the  statements  made  above.     There  are  signs  of  shock  or  collapse  of 
the  nervous  system^  together  with  a  quasi-febrile  state;  alternate  heata. 
and  chills,  with  frequent  chattering  of  the  teeth  and  shivering,  pervade^ 
the  system  ;   the  eyes  are  dull  and  sometimes  bloodshot  from  excessive 
straining ;   the  countenance  becomes  extremely   pale,  inexpressive,   and 
dejected  ;  the  complexion  often  of  a  greenish  hue.     The  heart's  action  is 
depressed ;  the  puke  and  respiration  quick  and  feeble ;  the  skin  cold  and 
often  clammy,  while  the  tongue  is  moist  but  slightly  coated.     There  is 
always  some  degree  of  hebetude ;  the  mind  is  utterly  indifferent  to  all 
around,  no  consecutive  train  of  thought  can  be  pursued,  and  the  func- 
tions of  the  brain  appear  to  be  almost  suspended.     There  is  a  general.] 
feeling  of  soreness  all  over  the  body,  a  sense  of  weariness  and  ^tiguei 
and  always  more  or  less  exhaustion  and  prostration. 

Course  and  Progress.— If  the  voyage  be  a  short  one  the  symptomt 
usually  subside  as  soon  as  it  is  over  ;  nausea,  giddiness,  and  headache  may, 
and  after  a  first  ^'oyage  in  particular  often  d«*,  continue  for  a  d&y  or  two 
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oinetimes  even  longer;  but  they  are  none  the  less  on  that  account 
aniemible  to  treatment.  People  sometinjea  liavo  recourse  repeattdly  to 
these  short  royages  or  pleasure  trips  upon  the  coast  in  order  to  rei-ovcr 
health  ;  the  rougher  the  weather  and  the  sicker  they  become,  the  better 
are  they  pleased.  Possilily  in  giisqs  where  the  liver  is  inactive  and  the 
digestive  power  feeble,  or  where  the  one  is  engorged  and  the  other  over- 
wrought, such  voyaging  may  bo  bonelicial  ;  and  it  was  probably  on  this 
account  that  Burton  recommended  it.  In  longer  voyages  four  successive 
stages  may  1>e  recognised,  namely,  those  of  depression,  exhaustion,  reaction, 
and  convalescence;  but  the  symptoms  altogether  rarely  last  for  longer 
than  a  week,  very  often  they  remit  in  the  cimrse  of  three  or  four  days, 
but  recur  if  the  weather  Ivceom©  %v'orse  or  the  bowels  costive.  The 
worst  time  is  in  the  morning,  the  patient  almost  always  feels  better 
towards  the  evening ;  but  the  reaction  is  graduiil  and  progressive,  and, 
with  careful  regidation  of  the  diet  and  attention  to  the  liowels,  the  relief 
experienced  on  getting  accustomed  to  the  motion  of  the  vessel  is  per- 
manent In  some  few  cases  the  symptams  never  cease  until  the  erid  of 
the  voyage,  even  though  it  be  a  long  and  tedious  one  like  that  to  India, 
China,  or  Australia;  and  we  sometimes  meet  with  person.«,  generally 
women,  who  hainng  come  on  boanl  in  feeble  health  or  with  a  delicate 
constitution  never  leave  their  beds  until  they  quit  the  vessel :  on  the 
other  hand,  such  persons  often  find  their  health  very  much  improved,  if 
not  entirely  restored.  In  women,  too,  the  menstruiil  molimina  are  usuatlj* 
more  severe*  the  flow  may  either  be  augmented  or  diminished  or  some- 
times interrupied  altogether,  and  the  period  is  frequently  most  irregular. 
In  pregnant  women,  contrary  lo  what  might  naturally  be  expected,  mis- 
carriage is  not  more  1  fable  to  occur  than  it  is  ashore  ;  but  extra  care 
should  be  always  taken  of  them  so  as  to  avoid  the  risk  of  injury,  or,  if 
labour  should  occur,  of  post-partum  haemorrhage.  It  has  been  stated  by 
Dr  Rirnes  that  the  use  of  a  suitable  pess^iry  will  often  completely  relieve 
an  attack  of  sea-sickness  in  women  who  have  some  displacement  of  the 
womb. 

Complications. — Continued  cases,  such  as  those  above  alluded  to,  and 
others  of  a  less  protracted  character,  not  infretpiently  assume  a  hw  fw 
adffnamkform  and  require  a  considerable  amotint  of  care.  The  vomiting 
may  abate  somewhat,  but  nothing  will  remain  ujjon  the  stomach,  and 
ultimately  the  patient  is  quite  unable  to  swallow  any  solid  food  and 
is  averse  from  taking  any  liquid  nourishment ;  he  will  only  suck  a  little 
ice.  The  nausea  is  constant,  the  throat  and  mouth  are  jjarched  and  dry 
and  the  skin  likewise,  the  temperature  is  ab«:)ve  the  normal,  the  pulse  quick, 
small  and  feeble,  the  respiration  shallow  and  increased  in  frequeney,  the 
complexion  sallow  and  the  conjunctivje  tinged  with  bile,  the  countenance 
expressive  of  anxiety,  and  a  mild  delirium,  a  very  rare  concomitant  of 
eearslckncss,  may  supervene;  in  these  rases  there  is  always  pain  and 
tenderness  of  the  alxlomen,  genemlly  in  the  region  of  the  stomach. 
These  eymptoms  closely  correspond  with  those  of  acute  or  subacute 
gastritis;  and  there  is  every  reason  to  believe  that  in  the  act  of  vomiting 
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the  stomach  may  be  wrenched  or  strained,  or  the  mucous  membrane 
imtatetl  hy  the  action  of  tho  griatric  jiiiec. 

Si'a-sicknesa  sometimes  tiikcs  the  form  of  diarrhrm, 

Jtiumiktf  is  very  rarely  seen  except,  in  cases  where  the  liver  has  been 
I )re vi ously  dc ra iigcd. 

It  is  not  at  all  uncommon  for  ikUrium  tremens  to  occur  at  scn^  though 
whether  this  be  promoted  hy  sea-sickness  may  be  considered  doulitfid ;  it 
is  in  my  opinion  ranch  more  likely  to  depend  on  coristi|>ation  of  tho 
bowels.  Insftfiifff,  partienlaily  monomania  of  a  snicidal  character,  is  not 
infrequent,  Lhongh  it  does  not  always  follow  that  it  depends  immediately 
upon  tho  motioFi  any  nn:irG  than  the  delhitim  trnm^as  docs ;  or  that  it  was 
occasioned  hy  sea  sickt^ess.  Women  who  may  or  may  not  bo  hysterical 
are  sometimes  seized  with  fainting  fits  or  fall  into  a  stiite  of  frenzy  in 
consequence  of  the  \nolcnco  and  continuance  of  the  sickness,  or  of  the 
extreme  weakness  and  prostration  resulting  from  iL  All  such  patients 
should  be  watched  most  carefully,  and  if  necessary  locked  u]k 

Without  denying  altogether  the  possibility  of  ik^ith  from  sea-sick- 
Ticss  pure  and  simple,  we  must  hesitate  before  admitting  it  rs  a  fact.  I 
beliove  that  it  may  occur  in  coufsequence  of  the  gastritis  aheady  men- 
tioned, in  consequence  of  syncope,  or  perhaps  from  sheer  exhaustion. 
In  cjises  such  as  these,  if  de^ith  ocetn^red  it  might  properly  be  attributed 
to  sea-sickness  as  the  primary  cause;  hut  it  would  perforce  be  necessary 
to  quote  the  secondary  anil  more  immediate  cause  also.  This  would  apply 
still  more  particularly  to  coses  in  which  death  occurs  in  consequence  of 
the  cntrartce  of  a  piece  of  undigested  food  into  the  glottis  during  an 
attack  of  vomiting — the  inrme<liate  cause  of  death  being  of  course  not 
sea-sickness  but  suffocjition.  In  all  such  c^'tses  ft-  w^ould  he  advisable  to 
make  a  necropsy,  and  to  look  for  some  sudden  cnuse  of  death  such  as 
apoplexy,  aneurysm,  a  large  dilated  or  a  fatt}^  heart,  aortic  or  mitral 
insutHciency,  contracted  mitral,  pneumonia,  ulcer  of  the  stomach  or 
bowel,  a  straugidated  hernia  or  gramdar  disease  of  kidney  j  but 
luider  any  circumstances  it  wotdd  still  Im  difficult  to  regard  a  dis- 
order, due  to  nothing  more  than  a  perverted  funcuon^  as  a  principal  ur 
essential  cause  of  death. 

Pathology.  —  Pathologically'  »ea- sickness  has  been  attributed  to  a 
variety  of  causes :  it  is  not  my  purpose  to  discuss  them  all,  hut  the  fol- 
lowing Ust  will  ihow  how  materially  they  differ  in  character  from  each 
other  I — 

i.  Concussion  of  the  brain  (Wollaston,  Alderson,  Keuhaus);  ii.  Anaemia 
of  the  brain ;  iiL  Hyperuimia  or  congestion  of  the  brain  and  spinal  coni 
(Chapman);  iv.  Fimctional  impairment  of  innervation  (Beard) ;  v.  Visual 
disturbances  (Mayo,  Wilson-Fox,  Graily  Hewitt,  and  others) ;  vL  Laby- 
rinthine distmrhances  (In^sin,  Jaraea  of  Harvard,  and  others) ;  'vii.  Mole- 
cular concussion  of  the  \nsccra  (llosenbach) ;  viii.  Concussion  of  the  syra- 
l)athetie  ganglia  or  plexus— solar,  semdunar,  coronary,  or  t^planchnic ; 
ix,  DisturlMucQ  or  succussion  of  contents  of  stomach  (Glynn  Whittle) ; 
X.    Disturbance   of   ec|udibrium   (Mayo  and   others);    xi.   Regurgitation 
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of  bilo  into  tbe  stomach ;  xii.  Disagreeable  o<lour  from  the  bilges  (Raw- 
linsoTi). 

Assuming  for  the  sake  of  argument  that  any  one  or  all  of  these  con- 
ditions may  be  present  during  an  attiick,  they  may  severully  be  put  aside 
as  iDsofficient  to  account  for  a  disorder  which  betrays  so  many  partialities^ 
such  obvious  anomalies,  as  this  ;  or  to  explain  the  reason  why  so  many 
pei-Bons  are  exempt,  or  how  it  is  that  practically  nil  recover.  Moreover 
we  should  surely  find  now  and  then  that  some  ulterior  etTcct,  some  morbid 
consequence,  some  oi^nic  lesion  would  ensitie,  i>iLrtic'ulaT'ly  in  cases  where 
any  local  or  constituiional  proclivity  to  disetise  exists ;  in  my  own  ex- 
perience this  has  not  happe!ied,  and  if  it  did  happen  we  should  prohably 
heiir  much  more  about  it.  As  to  the  *^  visual  disturbance  "  hypothesis  the 
late  Dr.  Graily  Hewitt,  who  was  one  of  its  warmest  advocates  and  made 
a  series  of  experiments  with  the  object  of  determining  the  inHucnce 
exerted  by  the  sight  of  shifting  images,  came  to  the  conclusion  that 
jilthough  they  added  much  to  its  discooifort  they  could  not  be  held 
entirely  responsible  for  producing  the  malady,  and  he  admitted  that  the 
Mind  are  not  exi?mpt.  Driven  from  this  untenafile  position,  those  who 
have  been  looking  i^  the  nerves  of  special  Bcnsatitin  to  supply  them  with 
a  clue  have  resorted  to  the  car — ^a  clue,  in  my  opinion,  efpially  deceptive 
-^and  pursue  a  similar  train  of  reasoning  to  that  pursued  by  Dr  Beard, 
who  argurd  that,  since  vomiting  is  one  of  the  symptoms  of  concussion 
of  the  brain,  it  must  in  sea-sickness  be  due  to  a  series  of  mild  concussions 
of  the  brain.  These  authors,  however,  deal  mainly  with  the  vertigo  and 
assert  that,  as  vertigo  is  a  promincni  cuiidition  of  seasickness  and  is  often 
due  to  some  affection  of  the  semicircular  canals,  the  secret  of  sea-sickness 
is  to  ho  found  in  this  locality  ;  they  attribute  it  either  to  some 
mechanical  disturhance  of  the  endolymph  or  to  an  imt^itive  hypenemia 
of  the  membrane,  and  recommend  for  its  abatement  the  use  of  counter- 
irritants  behind* the  ear.  In  supjinirt  of  this  hypctthesis  FJn  James  of 
Harvarti  states  that  those  who  sutier  from  deaf-mutism  are  comp^ara lively 
if  not  absolutely  free  from  the  complaint,  and  that  they  also  suffer  less 
when  seated  in  unt-wisting  swings.  But  even  if  it  could  be  proved  that 
the  vertiginous  ei^ects  are  really  due  to  these  disturbances  it  would  be 
quite  unwarrantable  to  conclude  that  seasickness  itjself  is  duo  to  them. 
The  truth  appears  to  be  that  both  the  visual  disturbances  and  the 
labyrinthine  (if  such  there  be)  unite  with  the  other  uneasy,  disagreeable 
sensations  that  occur  nn  board  ship  in  making  matters  worse,  in  adding 
to  the  discomfort  of  the  sick,  and  in  frequently  precipitating  an  attack^ 
but  that  they  cannot  be  regarded  as  prime  or  essential  factors  in  pro- 
ducing it 

Let  us  briefly  refer  to  what  WoUaston  said  upon  the  subject  He 
had  observed  that  the  mercury  rose  higher  in  the  tube  of  a  Ixirometer 
when  the  vship  began  to  fall ;  ho  concluded  that  the  action  of  the  blood 
upon  the  brain  would  be  identical,  and  that  this  would  cause  a  pressure 
or  a  blow  upon  the  brain  which  by  frequent  repetition  would  result  in 
vomiting  and  nausoa.     He  experienced  a  necessity  in  his  own  case,  and 
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believed  that  others  would  perceive  the  same,  to  draw  a  deep  breath 
at  the  moment  of  descent ;  this  he  attributed  to  an  instinctive  effort  so 
to  increase  the  capacity  of  his  chest  that  the  blood  might  flow  more 
freely  into  it  and  thus  relieve  the  pressure  it  would  otherwise  exert 
upon  the  brain ;  he  found  that  the  method  gave  him  great  relief,  and  he 
thought  that  this  would  prove  to  )je  the  proper  explanation  and  provide 
the  pi^oper  remedy  for  sea-sickness.  Alderson,  who  wrote  in  1872,  also 
expressed  his  firm  conviction  that  this  was  the  true  explanation,  and  he 
argued  strongly  in  its  favour.  But  if  it  be  correct  the  remedy  would  be 
obvious  enough ;  ther  horizontal  posture  with  the  head  lower,  or,  as 
Neuhaus  puts  it,  to  lie  upon  the  side  with  the  head  bent  upon  the 
chest  and  the  knees  drawn  up  towards  the  chin,  should  be  sufficient  to 
arrest  or  to  prevent  it.  The  hoiizontal  posture  does  relieve  it  cer- 
tainly, but  not  so  much  nor  so  effectually  as  it  should  do  if  the  explana- 
tion were  correct;  it  may  be  partly  true  but  it  cannot  be  sufficient. 
WoUaston  himself  admits  that  he  first  perceived  the  inclination  when 
waking  up  from  sleep,  but  it  evidently  did  not  occur  to  him  that 
the  very  fact  of  the  occurrence  or  continuance  of  sea- sickness  when 
in  this  position  is  a  strong  if  not  insuperable  argument  to  the  contrary. 
Had  WoUaston  been  acquainted  with  the  researches  subsequently  made 
by  Marshall  Hall  and  others  into  the  phenomena  of  reflex  action,  or 
carried  his  own  investigations  a  little  further,  he  would  probably  have 
found  some  cause  to  modify  his  views.  That  Hall  himself  considered 
sea-sickness  to  be  a  reflex  act  is  certain,  for  he  particularly  refers  to  it 
as  being  so. 

Deep  inspiration  taken  at  the  moment  of  descent  and  constantly 
repeated  will  indeed  provide  the  proper  remedy,  but  ]>rincipally,  I 
apprehend,  because  it  thwarts  the  tendency  to  the  sudden  and  im- 
promptu closure  of  the  glottis  which  instinctively  occurs  in  sea-sick 
persons.  This  spasmodic  action  of  the  glottis,  either  by  direct  or  reflex 
action,  at  once  excites  the  various  conditions  and  sensations  that 
immediately  precede  and  accompany  the  vomiting,  the  choking  being 
probably  its  direct  precursor ;  and  by  constant  repetition  it  soon  induces 
the  usual  train  of  symptoms. 

Closure  of  the  glottis  (or  larynx),  as  a  voluntary  or  spontaneous 
action,  serves  principally  as  an  aid  in  making  or  increasing  certain  efforts ; 
but  whenever  danger  or  discomfort  threaten  suddenly  or  alarmingly,  as 
is  commonly  the  case  at  the  moment  of  descent,  it  occurs  unconsciously, 
instinctively,  and  with  great  rapidity  ;  and  I  believe  that  its  constant 
repetition  is  the  cause  of  all  the  trouble.  It  may  be  overcome  by  drugs, 
by  habit,  or  by  strong  determination ;  or  may  happily  be  avoided  alto- 
gether, as  in  the  case  of  people  who  possess  immunity.  The  difference, 
then,  between  a  good  sailor  and  a  bad  one  appeal's  to  me  to  lie  mainly 
in  the  difference  in  their  mode  of  respiration  ;  and  the  cause  of  the  com- 
plaint seems  to  bo  seated  neither  in  the  stomach  nor  in  the  brain,  but 
in  the  throat 

Considering   the  very  delicate  sensibility   of   the   larynx  and   the 
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pharynx,  their  close  proximiU%  their  direct  communication  with  each 
other,  their  connected  irinervutiun,  and  the  immediate  contigiiit}^  if  not 
the  actuid  identity  of  the  cerebral  and  prolmbly  also  of  the  spinal  centres 
for  respiration  and  for  vomiting,  we  can  readily  understand  how  either 
momentary  or  constant  irritation,  annoyance,  and  distress  of  one  may 
either  Ijy  direct  or  reflex  action  be  transmitted  and  produce  effects  upon 
the  other. 

Treatment — L  Prfyphfladic — This  consists  mainly  in  careful  regu- 
lation of  the  bowels  and  adjustment  of  the  diet  for  a  day  or  two 
at  least,  if  possible  for  a  week,  before  the  beginning  of  the  voyage. 
The  diet  should  he  of  the  lightest  possible  description  consistent 
with  tht?  maintenance  of  health,  and  those  who  desire  to  avoid  sea- 
sick ness  altogether  cannot  do  better  than  adopt  a  purely  veg»^tarian 
fliet  for  the  nonce  ;  all  alcoholic  rlrinks  should  be  forbidden,  and  nothing 
should  bo  used  either  its  a  condiment,  food,  or  drink  which  has  the 
slightest  teiiderjcy  to  confine  or  consti[>;ite  the  bowels  ;  an  antibilious 
pill  or  two  should  be  taken  if  necessary  every  other  night  so  as  to  bring 
the  stomach  :ind  the  liver  into  thortnigh  working  orfler.  If  the  voyage 
has  to  be  begun  without  much  time  for  pre|)arutiun,  then  one  bhie 
ami  two  compound  rhuUirl*  pills  should  be  taken  the  night  but  one 
before  emlKirking  ;  or,  if  greater  expedition  be  rc(]nired,  a  dose  of  Hunyadi 
or  of  Friedricbshall  water,  or  some  gentle  saHne  aperient,  such  as  the 
Carlskul  or  the  tllauber  salt,  should  be  taken  warm  before  lireakfast. 
The  traveller,  however,  should  never  go  on  boaixi  upon  an  empty 
BtomiLch ;  the  last  meal  should  be  a  hearty  one  and  a  glass  of  stout 
may  1>e  allowed.  It  has  been  Jisserted  that  the  steady  use  of  bromides 
for  several  flays  before  the  voyage  will  render  people  less  suscep- 
tible to  sea-sickness,  and  this  I  think  may  be  admitted ;  on  the  other 
hand,  the  indiscriminate  or  eontinuoiis  use  of  them  must  be  con- 
tlemued.  The  kte  I)r.  Hammond  of  New  York  expostulated  very 
strongly  against  this  practice,  and  his  experience  is  fully  confirmed  hy 
many  other  mediail  men  both  ashore  and  afloat.  '  The  bromides  all 
exert  an  anjeathetic  action  on  tlie  larynx  and  the  phiirynx,  and  are 
often  usefully  employed  in  examinatioos  and  in  operations  about  these 
parte,  and  also  in  pertussis ;  they  were  onginally  recommended  for  the 
use  of  travellers  ^vith  the  o1>ject  of  diminishing  the  excit^ibility  of  the 
ner^'ous  system  generally,  but  their  chief  utility,  in  ihy  opinion,  is 
due  rather  to  their  spi^cific  action  on  the  throat,  and,  if  my  view  of  the 
pathology  be  correct,  they  would  prokably  be  quite  as  servicealile  and 
at  the  same  time  less  injurious  were  they  in  future  to  he  used  in 
the  form  of  lozenges  or  as  gargles.  Atropine  and  hyoscy amine,  which 
also  act  in  some  degree  upon  the  throat,  have  been  used  wirh  good 
eflTect ;  they  may  be  taken  in  the  form  of  sulphate  once  or  twice  a  day, 
the  dose  of  the  atrojn'a  sa!t  Ifreing  from  yljj  to  y^  of  a  gniin  and  that 
of  the  hyoscyamine  s;dt  from  ^J^  to  ^\  of  a  grain.  When  the  vomiting 
has  set  in  the  hypodermic  methotl  may  he  uaetl  with  more  success. 
This  applies  to  cocaine  also,  ami  to  the  use  of  ergotine  for  menorrbagia. 
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Chlurjil  and  chloraliimfde  ure  extensively  employed  as  anoJynes  or 
hypnotics  ;  and  **  cLIorobroni  "  (a  mixtui  o  of  chlorularaide  and  a  iiimmide) 
is  often  most  successful  in  staving'  otf  sickness  during  a  short  voyage 
of  from  six  to  twelve  hours,  Ch.yiee  found  that  ii  dose  of  laudanimi 
taken  before  he  went  on  Ward  made  him  absolutely  indi  tie  rent  not  only 
to  the  motion  of  the  vessel  but  nlso  tu  the  recollection  and  the  dread  of 
its  ufft>cts,  and  he  used  it  subseijuently  in  smaller  quantities  with  ecpnil 
l>enefit.  Whatever  drug  is  used  should  always  bo  prescriljed  with 
mo^lenition.  A  dose  or  two  of  a  serlative  tivken  to  surmount  the 
discomfort  of  a  short  passage  may  be  proper  enough,  while  it  would  Ihj 
improper  to  use  such  means  continuously  or  freipiently  on  a  long  voyage. 
If  sra -sickness  cannot  be  prevented  without  much  lowering  of  the  system, 
itnd  of  the  nervous  system  in  [wirticular,  it  will  be  more  exiiedient  to 
refrain  altogether  from  any  interference  and  to  leave  the  ease  entirely 
in  the  hands  of  Nature*  The  use  of  a  tight  abdominal  Iwintlage  is  said 
to  be  of  service  on  account  of  the  restraint  it  puts  upon  the  movements 
of  the  solid  viscera  ;  it  would  certainly  prove  less  irksome  if  applied  a 
day  or  two  beforehand  and  tightened  up  on  embarking. 

It  might  be  worth  while  to  try  the  eft'oet  of  hypnotic  sugges- 
tion. 

2,  liem^dmL — To  lie  flat  upon  the  back  with  the  head  upon  the  level 
is  undoubtedly  the  posture  most  npprove<l  of  by  the  puldic ;  it  should  be 
assumed  before  the  vessel  leaves  her  berth  or  moorings.  Long  pre- 
feiTei]  to  let  the  he-ul  hang  down  a  little  ;  this  position  of  exteiision  is 
the  one  that  Howard  recommended  in  cases  of  suspended  animation, 
and^  involving  as  it  does  a  wider  opening  of  the  glottis,  it  would,  I 
think,  be  more  eirectuab  Mackenna  thought  it  best  to  lie  upon  the 
[right]  side  and  thus  to  keej)  the  head  below  the  axis  of  the  Ixnly ;  the 
curvilinear  attitude,  reeommendt*d  by  Nenhaus  shortly  afterwanis,  haa 
already  been  referred  to.  Chapnian's  ice-hug  to  the  sjnne,  though  once  a 
fashionable  reme<ly,  was  condemned  by  Fordyce  Barker  and  has  fallen 
into  desuetude,  and  the  use  of  ice  is  now  confined  to  sucking  it  or  to 
sipping  ice-cold  water  or  champagne  in  order  to  relievo  the  dryness 
of  the  mouth  and  throat  and  to  tpiench  the  thirst.  Considerable  relief 
may  also  be  obtjtineil  by  sucking  lemons  or,  when  these  are  all  con- 
sumed, by  using  lime  juice,  whirh  wlien  ndxe<l  with  soda-water  makes  a 
pleasant  drink.*  Beef  tea.  beef  or  calf- foot  jelly,  veal  or  chicken  broth 
and  a  little  giuel^  arrowroot,  or  barley  w*ater  often  constitute  the  oidy 
nourishment  that  cjin  l>e  tjiken. 

Still  it  is  always  best  to  bile  ur  at  least  to  suck  a  crust  of  bread,  a 
piece  of  toast,  a  biscuit  or  a  rusk  ;  while  a  sip  or  two  of  port,  chamj»agne 
or  even  stout  is  often  invaluable. 

During  a  slight  attack,  or  when  the  ]>:ilient  is  recovering^  condiments 
such  as  curry,  Worcester  siiucCj  and  (/ayenne  pepper,  though  injurious 
in  the  worst  stage,  become  very  useful;  while  gin-eoektail  or  Tehxir 
vegetid  de  Grande  Chartreuse  may  be  sometimes  usetl  with  great 
advantage.     To  take  a  draught  of  cold  sea- water,  to  bathe  the  hands  and 


face  ill  it,  ami  to  face  the  air  on  deck  as  mucli  as  |K)ssiblo  are  fiimple 
meuBUres  of  the  greatest  service. 

Unless,  then,  it  bo  to  got  o\t'r  short  voyiiges,  the  loss  we  resort  to  dnigs 
the  Ijotter  ;  they  iiicreaso  the  luuisea  and  ofttntimes  the  voMjiiiii';,  which 
i^  both  diseoiiragirig  to  the  |]iliriit  m\d  dis<jip|Jointing  to  the  d^filor ; 
the  wannest  advocates  of  specific  remedies  candidly  cordless  that  they 
are  of  eonifmratively  little  use  nnless  the  treatuHnt  is  be^m  hefore  the 
voyage,  a  course  to  wldch  very  fow  Mho  aro  either  1  ent  on  business 
or  on  pleasure  are  willing  to  snhmit.  '1  hose  who  can  resist  ihe  inclina- 
tion to  lie  df^wn  and  who  keep  continually  moving,  endeavouring  lo 
adapt  themselves  and  especially  the  mechanism  of  theJr  respiration  to 
the  motion  of  the  vessel— which  can  best  V>e  done  by  means  of  callisthenics 
in  the  open  air,  by  shouting  or  by  singing — will  soon  bceoniG  accustomed 
to  it.  If  we  use  a  drop  or  two  of  chloroform,  a  few  grains  of  chloral, 
a  little  bismuth  or  magnesia,  ingluvin  or  j>cpsin,  or  some  peppermint 
or  ginger  ]  employ  an  oecasional  cathiirtic  or  some  aj-enent  saline  and 
secure  a  daily  movement  of  the  ho^vels,  if  necessary  by  the  use  also  of  an 
enema  or  suppository,  we  shall  probably  succeed  In  the  majority  of  cases  ; 
others  must  be  treated  after  their  special  featnres  ;  but  of  no  bodily 
disorder  can  it  be  more  truly  gaid — **  Our  remedies  of t  in  ourselves  do 
lie." 

J.  R.  Stocker, 
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MOUNTAIN -SICKNESS 
Synonyms. — Fr.  Mai  des  montaijncs  ;  Germ.  BergkranJcheit. 

Short  Description. — Lassitude ;  quick  and  gasping  respiration  increased 
on  the  slightest  exertion,  and  headache,  arising  in  all  men  at  an  altitude 
of  16,500  feet  at  most. 

In  this  description  are  contained  all  the  symptoms  which  are  pro- 
perly designated  by  the  name  mountain -sickness;  nausea  and  vomiting, 
which  are  popularly  supposed  to  form  a  necessary  j)art  of  the  group,  are 
incidental,  and  probably  due  to  other  causes. 

Causation. — The  causes  to  which  mounUiin  -  sickness  has  been 
attributed  are  fatigue,  indigestion,  diminished  atmospheric  pressiu-e,  heart 
failure,  and  deprivation  of  oxygen.  In  the  light  of  recent  observations  it 
seems  probable  that  the  immediate  and  sufficient  cause  is  deprivation  of 
oxygen.  It  is  true  that  diminished  barometrical  pressure,  fatigue, 
indigestion,  and  heart  failure  may  contribute  to  produce  a  state  resembling 
mountain -sickness,  or  loosely  so-called,  at  a  lower  level ;  it  is  true  also 
that  at  the  higher  level  it  is  not  always  or  generally  ciisy  to  eliminate 
these  factors  in  a  given  case :  nevertheless,  by  careful  comparison  of 
records  and  of  physiological  experiments,  these  additional  factors  are 
proved  to  have  su])ordinate  or  diverse  values. 

It  would  be  difficult,  and  it  is  not  of  great  importance,  at  any  rate  in 
this  place,  to  define  exactly  the  several  causes  of  the  confused  effects  of 
bad  or  imperfect  training,  of  improper  food,  of  casual  indisposition,  of 
oppression  of  the  heart,  and  so  forth,  which  may  and  often  do  appear  in 
the  course  of  mountain  expeditions  undertaken  by  persons  in  bad  con- 
dition ;  and  it  is  manifest  that  in  these  persons  such  disturbances  will 
come  on  at  an  earlier  stage  than  in  those  better  fitted  for  the  work  :  I 
repeat,  however,  that  these  phenomena  are  inconstant,  that  many  of  them 
have  no  necejssary  connection  with  mountains,  and  that,  on  the  other 
hand,  the  symptoms  given  in  the  short  description  are  constant,  and 
are  characteristic  of  all  high  mounbiin  ascents. 

I  Avill  now  shortly  consider  each  of  these  alleged  causes  sepiirately. 
For  the  supposition,  many  years  ago,  of  heart  failure  as  a  c^use  of 
mountain-sickness  I  am  chiefly  responsible.  That  dilatation  of  the  heart 
does  occur  in  mountiiin-climbing  has  not  been  disproved  by  subsequent 
observers,  rather   the  contrary;  my  observations  on  this  subject  have 


indeed  been  corroborated  more  or  less  by  Conway,  lu^y,  and  others ;  but 
^  I  now  admit  that  this  change,  if  often  coincident  with  moimtain'sickness, 
is  not  the  direct  cause  of  it.  Sir  Martin  Conway's  admirable  Rphyg:mo- 
grams,  taken  at  my  snggestion  on  the  Karakoram  Himahiyfus,  have  settled 
this  point  against  me  ;  moreover,  I  had  become  distnistful  of  my  own 
exjdanation  on  otlier  grounds.  As  I  shall  return  tu  this  subjcet  in  an 
article  for  this  Avork  on  *^  Overstrain  uf  the  Heart,"  I  need  not  detain  the 
reader  further  in  respect  of  it  at  present. 

Falu/ue  is  from  the  nature  of  the  case  a  very  difficult  factor  to 
eliminate  ;  fatigue  pnarlucts  mnst  almost  always  enter  into  the  causation 
of  fwirticidar  cases  of  distress  duiing  high  mountain  excursions.  Stilly  it 
did  not  avail  Mr.  Whymper  that  on  one  occasiofi  he  nxle  on  horseback  up 
to  an  elevation  of  1G,500  feet;  mountain -sickness  was  not  therelty 
averted.  Again,  moun Iain-sickness  is  mitigated  instantly  on  remittance 
of  eiToi  t,  ami  aggravated  as  instantly  by  its  resumption,  pejiiajjs  even  on 
80  slight  an  effort  as  the  adjustment  of  the  screw  of  an  instrument  of 
observation  ;  this,  if  not  concluftive,  strongly  sug:gests  some  c^iuse  more  im- 
mediate than  the  circtilatifin  of  a  poison  in  the  blond.  Again,  fatigue  i>ro- 
ducts  are  formed  and  infect  the  bloofl  in  e.vercises  other  than  mountain 
excursions,  and  have  been  so  far  studied  by  many  observers  that  their 
effects  are  fairly  well  known,  and  can  be  distinguished  from  mountain- 
sickness  in  the  strict  sense  in  which  I  now  use  the  name.  Arctic  explorers, 
great  as  is  their  laltour,  do  not  sutler  from  mountain-sickness  proper,  and, 
as  I  shall  show,  the  condititms  of  aeroimuts  are  not  altogether  compar- 
able  with  those  of  the  mouutiiineci's. 

Jftdi/jt\%twn,  agiin,  has  been  regarded  as  a  potent  cause  of  the  malady 
wo  are  now  considering.  And  it  is  clear,  from  the  experience  of  almost 
every  member  of  the  Alpine  Club,  that  to  mountain-climbers  a  healthy 
digestion  is  of  fundamental  importance.  On  a  morning  when  his 
digestion  is  awry,  the  1iest  of  climbers  may  find  hinjself  reduced  to 
impotence,  at  no  very  high  level,  by  exhaustion,  nau>ea,  and  even 
vomiting  ;  on  the  other  hand,  great  care  in  diet,  a  rigoious  use  of  sjMU'e 
and  simple  foml,  may  Ijo  as  eflective  in  postpjuing  or  preventing  sucli 
flistress.  I  well  ri-metuber  having  to  retire  from  an  ascent  of  Monto 
Rosa  on  account  of  the  repeated  vomiting  and  prostration  of  a  companion, 
one  of  the  best  climl)er8  who  ever  trod  the  Alps,  I  myself  being 
wholly  free  from  the  least  discomfort ;  be  was  dyspeptic,  and  I  was 
not,  and  mouTitain-climl)ing  disagrees  siidly  with  men  who  are  out  of 
condition.  Partly  because  of  my  medical  training,  partly  liccause  I  am 
never  disposed  to  eat  much  when  on  the  mountains,  I  have  never  suffcri'd 
from  this  pHriido  mount,! in  sickness ;  and  never  having  ascended  higher 
than  Mont  Blanc  I  was  iting  disposed  to  disbelieve  in  any  such  malady  : 
I  regarded  the  state  rather  as  a  compound  n»ade  up  of  fatigue,  dyspepsia, 
ami  hrart  failure.  The  experience  of  cb'mbers — such  iis  Sir  Martin 
L  Conway,  Mr.  Whymper,  and  others — ^at  far  higher  altitudes  is,  however, 

I  conclusive  that   there  is  a  detinite  disorder  thus  designated,  one  which 

I  not  only  presents  uniform  features  of  its  own,  but  also  appears  with  a 
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remarkable  uniformity  in  all  persons,  whatever  their  imlividual  condiliorj, 
at  a  ceruin  altitude— about  1  G,5U0  feet ;  it  is  needless  to  tmy  that  it,  or 
a  modified  form  of  it,  may  likewise  come  at  a  lower  level  if  favoureil  in 
the  individual  case  hy  other  adverse  conditions. 

The  next  alleged  cause  to  lie  discussed  is  the  important  one  of 
dlmifi'ishfd  kitvmrtrif'al  ^/n^ssa/r.  That  Buch  diminutioTi  is  a  potent  cauoc 
of  bodily  distress  and  disease  h  woll  known  in  the  so-culk-d  ^^  cidssoii 
disease/'  But  the  symptoms  of  this  affeetion  present  many  differences 
from  that  of  mountain -sickness.  The  factor  in  common  lietween  them 
is  the  change  from  a  higher  to  a  lower  barometrical  pressure.  Now  it  is 
first  to  bo  noted  that  in  caisson  work  the  labourer  is  soon  acenstomed  to 
the  orlo  pressure  or  the  other.  Give  him  time,  atul  he  is  easy  either  in 
the  ordinaiy  pressure  before  enieiing  the  caisson,  or  in  the  high  pressure 
within  the  machine.  The  danger  lies  in  too  rapid  a  trarisference  from 
the  one  to  the  other.  In  mountain  work  the  transff  rence  is  more  gra<lual  , 
and  the  symptoms  differ  accordingly  in  the  two  cases.  If  it  be  said  that 
the  more  gradual  rate  of  the  change  in  the  mountaineer  modifies  the 
symptoms,  they  are  so  mmlified  as  to  have  lost  all  rescmhl.tnce.  On  the 
other  hand,  the  hardened  mountaineer  never  loses  the  tiue  sickness  by 
any  haliituation.  My  old  friend  T.  S.  Kennedy  with  Fischer,  when  shoot- 
ing sheep  in  the  Xe|w*nl  Himahiyas,  ca.mi)ed  for  some  days  at  an  average 
height  of  .sonii^tliing  more  than  18,000  feet;  and  Kennedy  tohl  me  that 
BO  long  as  they  remained  at  and  above  this  leve!,  the  disinclination 
for  exertion  and  the  rapidity  of  the  breathing  were  never  mitigated, 
save  hy  night  and  repose.  Mountain- sickness  docs  not  consist,  then, 
in  sudden  transference  from  one  pressure  to  another,  but  is  a  persistent 
disability. 

One  more  cause  remains  to  be  discussed,  namely,  ih'jtriralwn  of  oxtfgen  ; 
this  explanation  was  accepted  by  Professor  Ef»y  in  his  stndy  of  Conway  9 
experience,  and  is  also  adopted  by  Dr.  Hepluirn  in  his  Ciueful  and  lucid 
discussion  of  the  subject.  To  me  also  it  seems  that  this  cause  will 
pmlwdily  suffice  to  explain  all  the  essential  phenomena  of  mountiiin- 
siekness. 

This  V>cing  so,  the  subject  loses  its  claim  to  a  place  in  this  section  of 
this  Wfjrk  ;  but,  as  the  populiir  notion  of  mountain-sickness^  even  among 
medical  nn?n,  is  associated  with  sickness  of  the  stomach,  it  seems  to  nie 
that  the  present  case  is  one  of  the  many  in  which  convcnicTu^o  is  to  iwi>re- 
ferred  to  system.  Dr.  M.'ircet  hr'is  shown  that  fatigue  urab^r  exertion  is  due 
Ae  much  to  the  exercise  of  the  cereljral  niotnr  centres  as  to  exercise  of  the 
CO rres ponding  muscles ;  and  that  the  sense  of  fatigue,  ttwj  readily  at tri 
buted  perhaps  to  the  accujuidation  of  fatigue  prodticts,  is  also  due  to  the 
supply  of  oxygen  being  inadeqiKite  to  meet  the  demands  consequent  npon 
effort.  Mr.  Glaisher's  experience  in  a  ludloon,  and  the  results  of 
rebreathing  exinred  air,  support  the  Ijelief  that  an  imperfect  supply  of 
oxygen  to  the  brain  molecules,  although  it  i\M>Q&  not  previnit  the  fonuation 
of  a  volition,  yet  takes  away  the  ]K>wer  to  carry  the  volition  into  effect. 
It  is  a  matter  of  common  experience  with  ns  all  that  an  effort  is  more 


easily  performed  if  a  few  long  inspirations  are  previously  taken  ;  in  this 
way  the  capacity  for  the  effort  ciin  bo  inciT*ised.  At  16»000  feet  the 
oxygen  per  unit  volntue  of  the  respired  air  has  fallen  to  a  definite 
point,  to  a  degree  apparently  ineonsijstent  with  much  activity,  or  even 
with  strong  volitioiL  Moreover,  there  is  a  greater  relative  absorption 
of  oxygen  at  prcsstires  lower  than  300  mm.  of  atmosj)here  ;  iind,  een- 
vei'sely^  on  surpassing  300  mm.  the  dis«oeiation  of  oxygen  is  dispio- 
poitionately  increased*  lioy,  how^ever,  on  eouMMenition  of  the  reconls, 
thinks  that  whh  care  a  farther  height  than  Conway's  23,500  feet  may  Ik) 
att;Linal>le.  On  the  top  of  Pioneer  Peak  Znrl>riggen  exelaimet],  imleetl, 
that  he  eon  Id  not  have  cut  smother  step,  hut  further  steji  cutting  nnght 
not  have  Iteen  needed.  In  man,  when  tin?  oxygen  of  inspired  air  is 
experimentally  reduced  to  10  per  cent,  symptoms  of  dy spnaa  appear  ;  and* 
as  Hephnrn  siiys,  at  this  external  penciUnge  the  oxygen  in  thealveoh'  nui^^t 
stand  at  less  than  1 0  per  cent.  Now  this  fall  of  oxygen  corn^sponds  to  3000 
mm.  total  atmosjiherie  pressure,  and  to  a  height  of  1  7,00U  feet.  By  habit 
the  limits  of  toleration  may  he  extended  somewhat ;  Imt  perhaps  the  tolera- 
tion rather  than  the  capacity  would  be  inereascHl— the  distress  would  be 
less  perceived,  yet  at  the  same  time  accurate  oliservations  niiglit  prove 
the  functions  to  be  not  much  less  abnormal  In  time,  of  cf»urse,  the 
chest  might  enlacge  in  ea]>aeity  as  it  does  in  the  inhabitants  of  highlarals ; 
but  Conway  says  that  his  coolies,  who' came  from  a  region  10,000  feet  in 
height,  wevi}  atVected,  at  17,000  feet  and  npwards,  nuich  as  tlie  lest  of  his 
party.  That  dimiuijihed  pressure  in  itself,  apart  from  the  oxygen  per- 
centage, has  any  sfiare  in  the  prwluction  of  mountain -sickness  is  an 
asseiliou  often  made,  but  at  pre.serit  without  the  support  of  definite 
evidence.  Hepburn  argues  whh  reason  that  experiments  in  exhaust- 
chambem  and  in  kdloona  do  not  correspond  wnth  mountain  climbing  un- 
less time  enough  he  allowe<l  for  readjustment  between  tlie  outside  pressure 
and  the  pressure  inside  the  hody  and  it4*  parts,  a  time  which  is  allowed  in 
the  case  tif  climl>ing»  Dr.  Andiew  Smith  and  other  writers  on  cai>son 
disease  have  shown  that  the  danger  of  this  occupation  lies  in  the  want  of 
carefid  provi^^ion  for  the  gradual  increase  and  reduction  of  ]»ressin'es  ; 
and  that  with  such  precautions  extreum  variations  of  pressure  are  borne 
with  safety.  The  effect  of  reductions  in  oxygen  values  as  pi-essure  is 
giadually  reduced  ntay  be  counteracted  by  securing  a  sutiicient  supply 
of  the  gas  in  the  caisson,  or  for  the  aeronaut.  By  such  a  precautiun  I 
gather  that  hnili  Itoy  arid  Hei>burn  think  that  still  higher  mountains  can 
lie  sealed,  ahvays  supposing,  that  is,  that  the  gas  could  be  econtmiically 
carried  by  tlio  explorers.  Mountain -sickness  is  felt  more  in  sun  than 
under  cloud,  atul  more  in  a  trough,  where  the  air  feels  stagnant,  than  in 
a  wind.  This  etiect  of  sun  IJoy  attributes  to  a  greater  al>sorption  of 
oxygen  by  melting  snow  ;  but  Thomas  found  the  sickness  begin  at  a 
lower  level  on  roek  than  on  snow,  aufl  the  exfdanation  seems  to  be  that  the 
air  is  still  more  rarefied  by  the  heat,  A  breeze ^  iig:un,  rti[>idly  ditlrises 
the  expired  air,  removing  it  from  the  neighlKmrhoml  of  tlie  mouth. 

Although  I  no  longer  think  that  heart  failure  is  the  immediate  civuse  of 
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mountsdn-sicldiess^  yet  I  am  strongly  of  opinion  that  dilatation  takes 
place  to  ft  grciiter  extent  in  such  exercises  than  is  generally  supposed  ; 
and  in  this  opinion  I  am  8up[>orted  by  Professor  Roy.  Into  tfiia  subject 
I  shall  enter  more  fully  in  the  section  on  ** Overstrain  of  the  Heart"  in 
u  later  volnnie  ;  meanwhile  I  have  only  to  point  out  that  the  estab- 
lishment of  any  degree  of  dilatation  of  the  heart  must  form  part  of  a 
vicious  circle  in  which  the  evil  is  multiplied.  This  tendency  to  dilatation 
is  shown  in  one  or  two  of  Conway's  sphygmograms ;  but  as  these  were 
neeessarily  tjiken  at  rest  the  etiects  of  actual  exertion  on  the  heart  are 
scarcely  to  be  found  in  them.  To  take  tracings  during  exertion  is 
impossible,  they  are  untrustworthy  enough  as  it  is ;  but,  m  Hoy 
suggests,  observatii^ris  mighi  bo  made  with  a  flexible  stetho6co|5e  by  a 
sufficiently  skilled  observer. 

On  descent  it  would  seem  that  discomfort  is  felt  down  to  a  lower 
level  than  that  of  its  onset  (namely,  1 3,000  feet) :  and  this  we  should 
expect  if  at  al>out  16,500  feet  a  greater  relitive  al>sorption  of  oxygen  has 
to  bo  prondcd  for.  In  some  of  Conway  s  sphygmograraa  the  heart  is 
slowed  ;  this  seems  to  point  to  vagiis  action  spnrijig  the  heart ;  on  tbo 
other  hand,  the  ruling  acceleration  points  l»oth  to  fatigue  and  to  the  call 
of  the  tissues  for  more  oxygen.  The  circulation  of  imperfectly  oxygenated 
blorul  in  I  ho  coroiiarj''  arteries  accounts  for  no  small  part  of  the  cardiac 
embarrassment 

Symptoms.  ^ — The  symjjtoms  of  mountain-sickness  are  Ijest  described 
in  the  words  of  the  siiflV'rers.  Jlr.  Whym|KT  says :  *^  When  we  ai'rived 
at  16,6Gt  feet  we  ourselves  were  in  good  condition,  which  was  to  be 
expci^ted,  as  we  had  ridden  most  of  the  way  ;  but  in  hnU  an  hour  I  found 
myself  lying  on  my  bark  along  with  the  Carrels^  [ilaced  horfi  tie  e^jm}nii^ 
and  incapable  of  making  the  least  exertion.  ,  .  .  We  were  feverish,  had 
intense  headache,  and  were  unable  to  sjitisfy  our  desire  for  air,  except  by 
breathing  with  open  mouths.  This  naturally  parched  the  throat,  and 
produced  a  craving  for  drink  which'  we  were  unal»lc  to  Siitisff,  partly 
from  dilTiculty  in  obtuning  it,  and  putly  fri>ra  Uind>le  in  sipping  it 
Before  a  mouthful  was  down  we  were  obliged  tn  breathe  and  gasp  again 
until  our  throats  were  as  dry  as  ever.  »  .  .  We  found  it  impossible  to 
sustain  life  without  every  now  and  then  giving  spasmodic  gulps,  just  like 
fishes  when  taken  out  of  water."  After  some  habituation  Whymper  says 
that  the  abiding  symptoms  were  great  lassitude  and  headache  (and  no 
doubt  an  accelerated  rate  ()f  respiration  which  might  become  more 
automatic,  or  the  bulb  might  !»ecome  a  little  less  sensitive  to  the  venosity  of 
the  blood).  Mr.  Clinton  I>cnt  experienced  precisely  the  same  symptoms, 
including  '*  feverishness,"  though  he  tloes  not  say,  nor  does  Whymper,  that 
the  fever  wiis  measured  by  the  thermometer.  Now  as  to  this  symptom 
Sir  Martin  Conway  s  expi^ricnce  is  decisive.  That  this  man  or  that 
may  feel  **  feverish "  is  probable,  e^spccially  when  w*e  remember  that 
fatigue  products  are  circulating  in  the  system  ;  but  that  fever  is  not  an 
osseniial  syuiptom  of  nnnni lain -sickness  is  proved  by  the  accurate 
thermometrical  observations  of  Conway,  who  says  :  **  Bruce 'a  terajKirature 


and  mine  were  Ijoth  normal,  notwitlistanding  that  we  plainly  felt,  and 
continued  to  feel,  discorafort  from  the  reduced  atmospheric  j)ressure," 
In  a  private  loiter  now  before  me,  Mr,  Dent  says  that  during  a  three 
weeka'  residence  at  a  height  of  6000  feet  with  Mr.  Buckmaster  and 
another  friend,  in  1896,  the  mean  Ixxlily  temperatures  of  the  members 
of  the  piirty  were  always  below  the  normal.  Agjiin,  my  own  experiments 
(2),  histini^  over  ten  or  twelve  climbing  days,  showed  that  the  me^in  of  the 
hwiidily  temperature  was  not  depressed  though  the  curve  was  rather 
acuter  in  it^  course.  On  one  day,  however^  I  discovered  in  myself  a 
sudden  rlrop  like  those  reconJed  by  M.  Lortet,  but  I  had  no  sensation  of 
discomfort  or  weariness.  In  another  passage  of  his  narrative,  Conway 
says — on  the  summit  of  Pioneer  Peak,  23,000  feet :  "  We  ceased  to 
pant  for  breath  the  moment  the  need  for  exertion  was  withdmwn,  and 
a  delicious  lassitude  and  forgetfnlness  of  past  lalx>ur  supervened  upon 
our  overwrought  frames.  All  felt  weak  and  ill,  like  men  just  lifted 
from  bells  of  siektiess,"  These  observeis,  the  (Jurkhas  excepted,  made 
no  mention  of  nausea  or  vomiting,  nor  did  any  of  the  party  suffer 
from  the  haemorrhages  which  are  recorded  by  Humboldt  ar^d  others. 
It  is  a  remarkalile  thing  that  many  startling  events  which  l>eset  the 
early  exjilorers  have  vanished  on  a  greater  familiarity  with  moimtains. 
Noi*e4jl ceding  and  other  stmnge  effects  which  befall  the  first  scalers  of 
Mont  Blanc  are  not  perceived  by  their  snccessors,  Hsemorrhages,  such 
as  nose-bleeding,  gum-bleeding,  and  bloodshot  eye,  are  likely,  of  course,  to 
occur  on  rapid  diminntion  of  atmospheric  pressure :  and  therefore 
ought  perhaps  to  be  included  in  the  list  of  symptoms  which  may  atlack 
mountaineers  ;  but  under  or«linary  circumstances  they  seem  to  be  absent. 
Nausea  and  vomiting,  whether  due  to  fatigue,  poisons  such  as  badly 
canned  food,  or  an  aggravation  of  ordinary  indigestion,  would  not  in  any 
case  form  jmrt  of  the  characteristic  symptoms  of  mountain- sickness,  as 
these  efiects  would  occur  in  like  manner  on  excessive  exertion  at  any 
level ;  y*  t  it  may  be  important  to  remember  that  Roy  and  Cobbett  (in 
some  unpublished  expenments)  found  the  digestive  tract  in  asphyxia 
to  be  anremic,  Conway's  two  Gurkhas  vomited  at  1 7,000  feet  and  22,000 
feet  respectively;  but  for  caste  reasons  these  men  were  nnable  to  modify 
their  ordinary  diet.  Headache  seems  to  be  a  constant  symptom  ;  and,  as 
Dr.  Hepburn  says,  may  be  explained  on  any  hypothesis  —  cerebral 
antemia,  cerebral  hypersemia,  etc. — as  may  l>e  preferred  by  the  individual 
commentator  (7).  Palpitation  also  is  mentioned  by  all  observers,  and 
is  familiar  to  all  climbers.  I  once  took  three  friends  up  the  Piz 
Morteratsch  (12,316)  without  guides,  and  two  of  them,  one  an  active 
yoimg  lady,  were  po  prostrate  with  palpitation,  I  feared  the  common  duty 
of  a  guide  to  carry  his  tourist  up  the  last  100  feet  might  be  my  lot. 
But  I  found  that  if  the  patient  lay  down  fur  ten  minutes  the  heart 
gradually  fell  to  its  proper  ihythm,  anrl  l»y  one  or  two  repetitions  of  this 
de\ice  I  got  my  friends  well  to  the  summit.  It  seemed  clear,  therefore, 
that  the  palpitation  was  rather  a  symptom  of  fatigue  than  of  asphyxia, 
though    it  was   aggravated    no   doubt   by   the    rarefaction  of   the   air. 
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Tinnitus,  although  mentioned  by  all  climbers  even  at  relative ly  low 
levels,  is  but  a  result  of  uneqiml  jiressures  upon  the  trmp^mura  ;  and, 
however  disagreeable,  is  of  sceoinjary  itiiporUnce.  The  exprricnce 
of  the  Schhvgintvveits  confirms  on  the  whole  that  of  Whymper  and  of 
Conway.  Hepburn  thus  sums  up  the  proper  symptoms  of  climbing  at 
levels  above  1(5,500  feet.  Jculf  :—(a)  increased  respiration  with  spas- 
modic gidps  ;  (h)  incapability  for  exertion ;  (c)  ititcn.^ie  headarhe ;  (d) 
slight  rise  of  temi>eraturo  (?  Er>.).  Chnmk: — (a)  lassitude  and  fatigue; 
(/')  increased  respiration  on  the  slightest  exertion.  The  symptoras  of  I  he 
chronic  group  are  those  wlich  continuously  oppressed  Mr  Kennedy  and 
Fischer  in  Nepiul  {private  letters  to  myself).  Animals  seem  to  be 
alfceted  in  the  rame  way.  To  these  chronic  symptoms  I  think  coldness 
of  the  limbs  may  bj  ad < led,  and  to  both  classes  palpitation  of  the  heart 
and  more  or  bss  vertigo;  this  last  symptom  maybe  due  directly  to 
diminished  pressure,  and  if  so,  it  probably  belongs  to  the  first  or  acute 
group. 

T.  Clifford  Allbuit, 
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NEUROSES  OF  THE  STOMACH 


AXD    OF   OTHER    PARTS   OF   THE    ABDO^fEN 


Introduction,— ^Tben  too  readily  I  took  upon  myself  to  write  tho 
arlicla  ou  this  subject  I  was  little  aware  of  the  difficulty  of  the  task  I 
had  assumed.  Some  fourteen  years  ago  I  delivered  certain  lectureo 
upon  Visceral  Neuroses  ;  at  that  time  it  waa  an  eaKier  task  to  carry  tho 
advancing  knowledge  of  nervous  diseases  into  other  parta  of  clinical 
medicine.  That  in  the  multiform  perttirbationa  of  the  stomach  and 
other  viscera  the  nervous  system  ia  often  primarily,  always  eminently 
concerned,  13  now  a  truism ;  then  it  was  something  new.     This  factor 


in  causfitioTi,  then  neglected,  may  now  indeed  be  over-estimated  ;  or  at 
any  rate  injsufficieritl}*  correlated  with  other  factors.  Yet  Dr,  Goodhart, 
in  his  lectures  to  the  Han'oian  Society  **  On  Common  Neuroses,"  says  of 
indige.stion :  **  If  I  were  going  to  write  a  book  on  indigestion  I  shoidd 
first  devote  myself  to  a  volume  on  diseases  of  the  nervous  system  '■  ;  and 
again,  *'  It  \a  no  great  exfiggeration  to  aay  that  there  are  only  two  forms 
of  indigestion :  that  produ«*ed  by  over-eating  and  drinking,  and  that  due 
to  a  failure  of  nervous  power."  But  I  must  replace  Dr,  (Jootlharts  book 
on  the  shelf  lest  I  be  tempted  to  substitute  his  gi^aphie  pages  for  my 
own,  an  exchange  which,  however  pleasant  for  the  reader^  would  bo 
immoral  for  me. 

In  the  integration  of  animal  function  the  proper  activities  of  all  our 
organs  have  been  so  completely  rednced  to  the  governance  of  the  nervous 
system,  that  in  a  sense  it  may  be  said  that  their  everj^  act,  their  every 
disorder,  whether  in  defect  or  in  excess,  is  a  function  of  the  nervous 
system.  The  whole  store  of  strength  in  the  nervous  system  may  jun 
low  ;  or  excessive  demantl  in  one  part  of  the  body  may  divert  a  part  of 
the  due  supply  of  ticrvous  energy  from  another  part,  as  from  the  stomach. 
No  organ  lives  on  its  own  funds  ;  the  veiy  existence  of  a  nervous  system 
means  a  give  and  take  between  the  seveml  organs  of  the  body  :  now 
one  18  in  full  play,  now  another  j  and  this  alter natioiv  of  departmental 
activities  is  rendered  possible  on  the  principle  of  greatest  economy. 
Energy  running  to  waste  as  reg.'irds  a  resting  organ  is  turned  to  the 
uses  of  others  in  activity,  Thus  the  several  organs  are  members  one  of 
another  ;  when  one  suflers,  another  sympathises  :  and  in  clinical  medicine 
it  is  one  of  our  most  interesting  studies  to  discover  these  intimacies,  to 
detect  not  only  the  general  dependence  of  each  organ  upon  the  ivliole 
system,  but  also  the  closer  alliances  between  groups  of  two  or  more  organs. 
To  some  extent,  no  doubt,  the  nervous  systeu]  is  the  fly -wheel  of  the 
whole  machine ;  by  its  storage  and  distribution  the  various  pulsations  of 
the  several  pirts  are  integrated  :  but  it  seems  likely  that  within  this  great 
integration  there  are  siibordinata  alliances  of  particular  parts,  so  that  at 
first  affection  of  one  is  felt  rather  by  allied  parts  than  universally.  Broadly 
speaking,  for  instance,  the  parts  of  the  circulatory,  of  the  alimentary^ 
and  of  the  respiratory  systems  hang  together  in  a  special  dependence ; 
though  when  one  or  more  members  of  any  one  of  these  systems,  or 
sub-systems,  is  gravely  affected,  its  defect  will  soon  be  felt  beyond  its  own 
circle.  Strictly  speaking,  it  is  scarcely  possible  for  any  part  to  fail  or 
suffer  without  some  echo  throughout  the  microcosm  ;  but  there  are  inner 
circles  of  diffusion  within  certain  spheres*  In  a  sense,  then,  there  can  be 
no  dyspepsia  which  is  not  associated  ivith  nervous  affection,  whether 
directly  by  way  of  the  nerves  themselves,  or  by  way  of  an  intermediate 
intoxication  spreaxj  l>y  the  blood  to  the  nervous  partes :  these  parts 
then  betray  disorder  within  their  own  sphere,  and  by  their  connec- 
tions with  the  stomach  may  intensify  the  original  disorder,  or,  on  the 
other  hand,  may  bring  about  some  conservative  reaction  of  which  we 
know  little. 
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On  consulting  the  last  editions  of  the  treatises  on  physiology  by 
Foster  and  by  Ilerraann  I  gather,  from  Hermann,  that  severance  of 
the  vagi  arrests  the  secretion  of  the  stomach  or  renders  it  abnormal ; 
that  initation  of  tlieae  nerves  excites  the  secretion,  and  that  the  older 
opinion  that  tho  food  carried  iato  tfie  stomach  excites  the  secretion, 
either  mechanically  or  by  bnt  a  short  reflection  from  its  own  giingHa, 
was  based  iipfjn  a  faUc  belii?!  that  the  va^^i  bad  nothing  to  do  with 
the  secretion.  Heniiann  pointsi  otit,  indeed,  and  Foster  likewise*  that 
when,  by  occlusion  of  the  cesophagiis,  food  cannot  enter  the  stomach, 
the  presence  of  food  in  the  month,  or  even  the  mere  sight  or  smell  of  it, 
may  provoke  a  lively  secretion  of  gastric  jnice.  Again,  as  Foster  says^ 
emotions  of  grief  or  anger  may  aiTcst  the  secretion.  Foster  states  that 
when  the  vagi  are  cut  the  secretion  is  no  longer  provoked  by  the  presence 
of  food.  The  secretion  set  up  hy  mere  mechanical  stimulation  of 
the  coats  of  the  organ  is,  according  to  Foster,  ycry  scanty  in  quantity 
as  compared  with  that  which  flows  on  the  contact  of  food.  He 
adds  the  remarkable  and,  to  us,  the  important  fact  that  the  absorption 
of  certain  prfidiicts  derived  from  the  portion  of  food  first  digested 
heightens  the  secretory  activity  of  the  gastric  cells ;  a  statement 
which  rests  on  certain  experiments  by  Heidenhain.  The  intermediate 
means  may,  hofi^ever,  be  not  the  nervous  system  but  the  arteiial. 
Our  knovsOedge  has  been  still  further  advanced  by  the  recent  researchea 
of  Pawlow,  to  which  my  attention  has  been  drawn  by  Dr.  GaskeU.  A 
clear  account  of  these  researches  is  given  by  Dr.  Ernest  Starling  in  SHmce 
Proi^res$  for  Febrimry  1896  j  I  give  the  references  to  the  original  papers 
in  my  list,  but  I  have  not  mvself  gone  beyond  Starling's  account.  A 
curious  proof  of  the  dependence  of  gastric  secretions  upon  mental  as  well 
as  upon  physical  condition.^ — ujxjn  fright,  for  inst^ance,  or  upon  narcotics — 
is  adduced  by  Pawlow.  Pawlow,  by  an  ingenious  and  cautious  method, 
divided  the  oesophagus  of  a  dog  so  that  the  cross-sections  of  the  tube 
were  exposed,  one  in  each  corner  of  the  wound.  When  the  dog  was 
itself  again  it  was  found,  as  I  have  said,  that  even  the  sight  uf  meat 
promoted  a  flow  of  gastric  juice,  but  always  after  an  interval  of  five 
or  six  minute^^  which  period  of  latency  seems  to  be  occupied  by  the 
intermediate  glandular  processes.  In  thirty  five  minutes  the  secretion 
would  amount  to  17*8  cm.  Now,  if  the  dog  were  teased  with  meat  in 
such  a  way  that  ho  saw  he  was  not  to  have  it,  the  secretion  of  gastric 
juice  did  not  occur  or  was  arrested.  This  obsen-ation  throws  a  strong 
light  on  the  common  experience  of  digestion  in  man.  Some  interesting 
experiments  were  made  upim  the  gastric  secretion  which  indicated  that 
the  hydrochloric  acid  is  in  loose  but  intimate  association  with  the  pcpsine, 
and  supported  the  belief  that  the  acid  is  derived  from  the  chloride  of 
sodium  in  the  blood.  If  with  certain  precautions  the  vagi  were  then 
divided  in  stich  a  dog,  thq  secretion  of  gastric  juice  wholly  ceased.  In 
three  or  four  days  dvapcpsia  %vould  be  manifest;  food  would  lie  in  the 
stomach  and  putrefy,  the  dog  would  waste  and  die  of  the  poisoning. 
But  if,  twenty-four  hours  after  the  division  of  the  vagi,  one  of  them  were 


withdrawn  from  the  wouml  and  its  distal  end  atimtilated,  gastric  juice 
would  bo  secreted  again  after  the  usual  interval  of  latency. 

Concerning  the  senses  of  the  stomach  it  seems  that  wo  know  little 
or  nothin^^ ;  hut  that  the  stomach  is  possesscK^l  of  a  fpiad-tactilc  sense, 
of  a  sense  cf  temperature,  and  of  pain  is  known  well  etiouL^h  to  tlie 
least  expr! icnced  phy'^ician,  and  for  our  present  puqjoses  nt<xls  no 
corroboration.  1  he  ingestion  of  cordiala,  or  of  pleasantly  warm  lif|uids, 
is  evidence  of  one  kind  of  sensation ;  the  symptoms  of  indigestion  or  of 
ulcer  fiuthce  to  prove  the  sense  of  pain.  What  we  wish  to  know  is 
whetlier  pi  in,  whatever  its  nervous  machinei^y,  arrests  gastric  srcretion  ; 
if  sf>,  morlifd  hynenT^sthesia  of  the  stomach,  like  emotions  of  the  mind, 
may  inhlUit  the  formation  of  g;istrtc  juice.  It  is  to  be  dcsircrl  that  by 
means  of  test  meala  in  cases  of  gastric  hyperfflisthcsia  in  a  neurotic  sub- 
ject experimenters  w^il!  work  out  this  problem  [tide  Leube,  p.  47 1>].  On 
the  other  h:ifSd,  anaesthesia  of  the  stomach  in  its  various  degrees  may,  and 
l)ro]»ably  does,  •arrest  or  rather  prevent  the  secretion  which  should  follow 
the  ingestiMn  of  fnrifl ;  the  food  may  not  he  recngnised,  as  it  were.  Thus 
women  who  iiave  little  ai>preciat3on  of  the  pleasures  of  the  table  may  not 
only  fall  into  a  way  of  indifference  to  food,  but  the  stomach  mtiy  thus  be 
imfwrfectly  supplietl  with  gastric  juice.  We  often  observe  that  articles 
of  diet  of  less  digestibility  on  the  average  may  agree  better  with  one  who 
enjr»ys  them  than  other  diets,  theoretically  better,  which  are  unwi.*kome. 
Thus  sometimes  even  *'  cravings  "  mny  well  l>e  indulged.  That  a  less 
digestihle  dinner  oaten  with  relish  anrl  mirth  is  often  hotter  digested 
than  a  dinner  dictated  by  the  physician,  and  eaten  in  the  solitiule  of  the 
chamber,  is  well  known.  If  depressing  emotions  diminish  the  values  ai 
tho  pistric  juice»  exhilaration  probal>ly  increases  them. 

With  the  directly  mechanical  causes  of  gastric  ftmction  we  have 
nothing  here  to  do  ;  our  surv^ey  is  limiteti  to  the  senses  of  temperature, 
nf  l«iirj,  and  of  that  cjuasi- tactile  sense  in  the  organ  by  which  certain 
foo<is  are  recognised,  consciously  or  npt,  as  gr-ateful  or  uopateful.  We 
have  seen  that  certain  nervous  influences  govern  secretion  directly  ;  so 
indirectly  also  other  nerves  control  tho  vasctdar  supply  to  the  organ  :  of 
tho  precise  concern  of  the  latter  in  digestion,  and  of  their  relation  to  the 
direct  nerves  of  secretion,  wo  know  little  or  nothing  except  that  activity 
of  the  mucous  mcmlirano  is  associated  with  reddening  of  its  surface. 
Whether  in  any  disease  the  nerves  of  the  blood-vessels  are  primarily 
affected,  and  so  the  functions  of  the  stomach  conserpiently,  we  do  not 
know.  \\q  do  know,  however,  that  the  stomach,  like  the  heart,  has  to 
provide  for  its  own  nutrition  ;  and,  like  the  heart,  often  falls  into  the 
vicious  circle  of  doing  as  ill  for  it:^elf  as  for  other  parts  of  the  body. 
Whether  the  nerves  of  the  bloinl  vessels  protect  or  nurse  the  stomach 
when  over  wrought,  as  the  vagus  nnrscs  tfie  heart,  we  do  not  kno\r.  I 
do  nr»t  even  mention  the  gi^cat  symi^wtthotic,  a  nervous  sTipply  which  is 
to©  large  inid  too  wtdely  flistributed  to  be  without  important  fimctions. 
But  it  is  better  to  wait  till  our  knowledge  comes  than  to  prate  about 
vaso-motor  and  sympathetic  nerves  to  cloak  our  ignorance.     Again,  like 


the  heart,  the  stomach  h  possessed  of  a  certain  tone  ;  aiid^  likewrae,  this 
tone  is  not  constant  in  degree,  Imt  varies  largely  with  eircmn stances  and 
capacities.  Tone  must  be  largely  under  the  inHneni-e  of  the  nervous 
system;  bnt  certainly  tone  is  often  reduced  by  l>ad  or  deficient 
blood,  whether  the  blood  be  simply  poor  or  be  ctiaiged  with  pc»i8on  ; 
poison,  agaiti,  may  l>e  brewed  by  the  stomacli  to  its  uwn  injury,  as,  for 
instance,  in  dilatation  of  the  cavity  ;  or,  as  m  the  infective  fevers,  it 
may  have  other  mudes  of  origin.  This  argimient  does  not  take  us  alto- 
gether away  from  the  nervous  8y8t<*m  ;  for  pr'obably  many  of  these  poisons 
act  through  the  medium  of  this  system,  A  stomach  by  nervous  defect  may 
lose  tone,  food  may  l>e  delayed  in  the  cjivity,  poisf>Tis  may  Iks  brewed 
there,  and  these  may  not  only  Uiirit  the  blood,  but  may  also  so  impair 
the  nervous  parts  that  the  stomach  may  suffer  both  primarily  and 
secondarily  frtmi  the  nervous  system.  In  certain  cases  of  neurasthenia, 
or  pseiido-ncurastbcnia,  the  etomaeh  is  the  primary  source  of  the  departure 
from  health ;  in  others,  11,  indeed,  the  initiation  of  the  morbid  series  lay 
with  the  nervous  system,  the  secondary  impairment  of  the  stomach  may 
lieconie  the  central  feature,  and  the  alleged  neuriisthenia  be  due  to  bad 
prmlnets  of  digestion  which ^  returning  again  to  the  stomiich,  depress  it 
ami  its  work  still  further :  if  so,  a  cnre  is  to  be  obtaincil  by  way  of 
gastric  medication  ordy  ;  the  stomach  is  the  link  in  the  \'icioiis  circle 
which  has  to  bo  forged  anew.  Some  fwisons,  such  as  tea,  coffee,  and 
tolxieco,  seem  to  have  an  immediate  action  upon  the  gastric  nerves  ; 
and  the  list  might  1k)  much  extended.  Some  of  the^e  agents  are  dis* 
cussed  at  length  In  other  sections  of  this  .Sp/rm. 

Nor  do  we  fail  to  find  evidence,  in  the  phenomena  of  particular 
diseases^  of  the  direct  dependence  of  the  stomach  upon  the  nervous 
system ;  in  asthma  we  have  a  mahvdy  which  often  concerns  the  stom^ich 
almost  as  much  as  the  lung ;  and  the  vomiting  of  cerebnd  disease  is  t-o  l>e 
observed  in  every  hospital  Seeing,  then,  that  the  nervous  uj^pect  of  the 
functions  of  the  stomach,  whethoj;  normal  or  abnormaU  is  perhaps  but 
ant>ther  expression  for  the  dynamic  iiispect  of  these  fund  ions — for  at  this 
moment  we  may  disregard  the  sphere  of  consciousness  in  the  matter —it  is 
evident  that  the  nervous  element  \n  the  causation  of  gastric  derangements 
is  all -pervading ;  it  is  none  the  less  evident,  however,  that  U}  consider 
the  neurotic  factor  alone  would  vitiate  gvgty  argimient  on  the  subject.  If 
nervou-'?  disorder  finds  its  expression  in  terms  of  gastric  juice,  or  in  a 
relaxation  of  musctdar  tone,  shall  we  not  do  lietter  to  rliscuss  the  nervous 
element  in  terms  of  these  Iwal  results,  in  terms  of  tone  anrl  secretion  as 
they  are  more  positively  manifested  in  the  affected  organ  itself  ?  Shall  wo 
not  be  able  to  deal  more  jiositively  with  the  nearer  thiin  with  the  remoter 
links  in  the  chain  1  The  re])ly  of  the  working  physician  is  that  the  sUitical 
aspects  are  less  positive  than  they  appear :  to  work  efficiently  we  must 
know  processes  as  well  as  results,  the  initiation  as  well  as  the  issue  of 
change;  and  for  pmcticul  men  the  dynamicai  oscillations  mny  sometimes  bo 
even  easier  to  recognise,  if  not  to  meaau-e,  than  the  statical— if,  of  course, 
we  avert  our  attention  for  the  moment  from  the  grosser  forms  of  disease. 
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For  instance,  a  nervous  disorder  may  and  probably  will  aifeot  other  organs 
as  well  as  the  one  under  present  cynsiderution  ;  if  the  disturlmnce  In^gin 
in  the  nervous  system,  gusts  of  it  will  probably  be  observed  in  various 
regions,  although  perhaps  in  none  can  the  resulting  defects  be  directly 
perceivfd  or  measured.  Again,  if  tone  in  its  largest  acceptation  be  Bome- 
thiiig  more  than  the  mere  preservation  of  the  capacity  of  a  hollow 
organ  about  its  normal  mean»  and  signify  tlie  preservatioJi  of  that  degree 
of  mutual  tension  or  polarity  which ^  like  that  existing  between  the  several 
members  of  the  solar  system,  keeps  all  puts  in  balance  and  in  mutual 
service,  in  this  case  a  relaxation  of  tone  might  Ik?  more  readily  percep- 
tible in  the  rocking  of  the  whole  system  or  in  a  slackening  of  polarity 
between  pjirticular  iwirts  than  in  variations  of  secretion  and  the  like 
within  the  organs  themselves,  which  might  be  bard  to  appreciate.  Thus, 
for  example,  the  practical  physician  will  say  that  a  nei'\'0UB  dyspeptic  is 
easy  enough  of  recognition  :  whatever  we  may  say  of  the  solidarity  of 
organic  ehangea,  he  presents  certain  general  eharaeters,  in  addition  to  the 
disorders  of  the  stomach,  which  stump  him  as  a  **  neurotic,"  as  one  in 
whom  nervous  eaimcity  is  diminished,  or  nervous  quality  perverted.  Not 
ouly  BO,  but  with  a  little  care  we  may  pick  out  in  a  rough  way  the  cases 
in  which  the  stomach  seems  itself  to  have  l>een  the  origin  of  the  malady 
from  those  in  which  the  st^imach  hiis  suffered  eecondanly  or,  at  any 
rate,  in  association  with  other  parts^such  as  the  uterus,  let  us  say, 
or  the  lungs.  If  the  physician,  by  virtue  of  his  knowledge  of  the 
world,  recognises  his  patient  as  one  in  wlicm,  to  use  a  convenient 
expression,  the  spiritual  activity  is  evident ly  greater  than  the  physical 
capacity ;  and  if  such  an  one  complain  of  neuralgia  of  the  face,  of 
fits  of  exhaustion,  of  sleeplessness,  of  irritaliility,  of  loss  of  self- 
control  in  littlo  things,  of  palpitations  j  erhaps,  and  of  muscular 
restlessness ;  if  he  l>e  lean  and  liloodless,  if  bis  demeanour  be  excitable 
and  impulsive,  and  if  withal  be  complain  of  dyspepsia,  it  is  perhaps 
true  to  surmise  that  the  ner^^ous  system  is  primarily  at  fault  and 
first  needs  the  physician's  attention  ;  although  the  patient  may  complain 
most  loudly  of  his  stomach  and,  with  the  ciuiosity  of  such  persons,  may 
inquire  for  bismuth,  sotla,  gentian,  arsenic  and  like  **  cures  for  indigestion." 
Or,  again,  an  aniTRrnic  young  womaUi  rather  lethargic  than  vivacious,  may 
come  to  the  physician  coniivlaining  of  severe  pain  in  or  about  the  j^tcmach, 
of  Vfjmiting,  of  fits  of  jK>lyuria,  of  weakness  or  numbness  of  limbs,  of 
tenderness  of  certain  points  on  the  spine ;  and  he  must  decide  whether 
her  distress  be  primarily  due  to  some  gastric  lesion  or  to  neurotic 
perversion,  a  problem  which  can  only  be  answered  by  a  considera- 
tion of  all  the  features  of  the  person  herself,  as  well  as  by  the  manner  of 
the  pain  :  to  make  the  diagnosis  by  examining  the  stom.ich  itself  and  all 
its  secretions  would  l>e  less  easy  and  more  fallacious.  A  thirtl  patient 
may  present  himself  with  gastric  pain  and  with  vomiting,  but  also  with  a 
recent  squint,  with  pains  in  his  legs  and  a  disorder  of  gait ;  is  such  a  caae 
one  of  **  nervous  dyspepsia"?  Not  to  mtdtiply  instances,  I  have  said 
enough  to  show  that  though  I  admit,  that  in  all  the  acts  of  the  organ  the 
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nervoui  clcmorit  muj  W  iutiiiiately  concerned,  there  is  a  proper  place  for 
a  study  of  certain  stomach  disorders  from  a  nervous  point  of  view.  The 
diflercnce  is  one  of  degree  or  one  of  initiation  ;  and  the  diifiL-ulty  of  writ- 
ing this  article  lies  in  the  danger  of  deviation  on  the  one  hand  into  primiuy 
dyspepsias,  on  the  other  intt>  neurasthenia,  hj-steriu,  and  other  disease;* 
of  the  nervonu  syateni,  maladies  to  be  dealt  with  in  later  chapters. 

Causes. — It  is  chiefly  by  the  causation  of  neuroses  of  the  stomach 
that  they  are  known.  Take  a  simple  insUincc  :  a  vigorous  young  man  of 
twenty-two  goes  out  to  Switzerhind ;  he  engages  in  a  first-class  excursioti 
before  he  has  got  his  second  wind  ;  he  cornea  homo  to  his  inn  altar 
eighteen  hours  on  foot,  douches  himself  after  the  manner  of  his  kind 
with  cold  water,  and  then  falls  upon  a  large  supper  which  he  prob- 
ably washes  down  with  new  Swiss  champagne.  This  done  he  rolls  off 
to  lied  heavy  and  weary,  but  his  sleep  is  brief :  in  t!ie  small  hours  of  the 
morning  he  becomes  a^varc  that  he  is  restless*  buixlened  at  the  stomach, 
and  sickly*  If  ho  vomit  he  is  a  lucky  man  ;  if  he  take  an  emetic  ho  is  a 
wise  one  :  if  he  toss  alxjut  all  night  l)etvveen  waking  and  dreaming  he 
will  feel  ''bilious  "  all  next  day,  and  out  of  sorts  fur  more  than  a  day,  A 
smart  attiick  of  diarrh«wx,  a  costly  remedy,  may  lea\  e  him  out  of  condition 
for  a  week.  If  he  vomit,  on  the  other  hand,  tlie  food  will  come  up  half 
fermented,  lait  much  as  he  had  e^iten  it ;  after  the  evacuation  he  will  sleep 
soundly,  and  awake  bright  and  fit  for  work  again.  In  this  c«vsc  digestion 
hiwl  scarcely  begun.  Another  titne  he  will  know  better  ;  he  will  take  a 
warm  bath  and  ttnn  into  bed  with  no  more  than  a  basin  of  si>up  and 
a  thimlilefnl  of  brandy  inside  him,  and  he  will  eat  his  suj>per  next  morn- 
ing, Xovv^  what  is  the  meaning  of  tins  dyspepsia  ?  There  was  nothing 
in  the  day's  work  to  hurt  the  stomach  directly — tjuite  the  contrary;  the 
stomach  failed  because  the  nervous  system  was  exhausted  [rttit*  p.  399]. 

Again,  a  keen  man  of  business  ttikes  no  rest ;  he  drives  himself  and 
those  about  him  at  full  speed  :  every  disappointment,  every  mishap 
worries  him  iiiuX  he  becomes  nervcHis,  fretful,  sleepless,  and — dyspeptic. 

A  little  boy  or  girl  is  born  of  anxious,  nervous  parents  ;  his  life  is 
artilicialj  he  walks  in  his  sleeji,  he  is  very  excitable  at  play,  and  after  play 
is  tired  out ;  his  lessons  make  his  head  ache  ;  if  he  cfitches  some  infectious 
aihnent  he  starts  and  twitches  or  has  even  a  convulsion.  Now  if  we  examine 
his  liody  we  shall  see  that  his  legs  are  thin,  but  his  belly  tumid  ;  his 
bowels  are  constipatetl ;  he  takes  little  or  no  breakfast,  and  he  is  qimlmisb 
and  whimsicid  at  all  his  meals.  Ketween  meals  he  may  take  temj)ting 
morsels,  hut  not  enough  t-o  supply  the  wants  of  active  growth.  Moreover, 
now  and  again  he  has  inexplicalile  attacks  of  vtimiting  which  no  care 
seems  to  prevent.  In  these  cases,  agai[i,  the  nervous  system  is  ill  contix)Ued 
or  want! tig  in  capjicity,  or  bfith* 

Finally,  gas t lie  disturbances,  apparently  due  to  the  mediiition  of  the 
nervous  system,  are  wont  to  arise  in  sympathy  with  disturbances  else- 
where, as,  for  example,  in  the  utenis,  in  the  ureter,  in  the  gall-ductv 
I'hese  sympathetic  gastric  neuroses  are  well  known,  and  I  may  bo  content 
to  indicate  this  side  of  their  pathology. 
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To  say  that  "  nerrous  dyspepsia "  is  exclusively  a  disease  of  mirlfUe- 
aged  and  harassed  men  and  women  is  to  erect  a  group  of  symptoms 
into  a  **  typi>,"  ftnd  thus  to  hold  them  altwf  from  other  groups  of  symp- 
toms which,  perhaps,  without  mtich  superficial  reaeml»lancc^  are  neverthe- 
less of  a  like  kincL  This  heing  so^  I  shall  not  make  patterua  of  the 
dise^ise,  but  deal  with  the  symptoms  severally,  indicating  the  relations  of 
each  as  far  as  possible. 

Symptoms.  ^ — Pain  and  othfr  sensory  peneraiiifs.  —  •*  Every  schoolboy 
knows  "  how  the  stomach  ciiii  ache  ;  and,  on  the  other  hand,  the  physician 
is  too  often  witness  of  the  pain  of  ulcer  or  malicrnant  disease  of  the  organ. 
In  the  aching  of  a  stomach  which  resents  an  unwholesome  morsel  there 
is  nothing  abnormal ;  but  in  some  persons  the  stomach  aches  badly  how- 
ever bland  its  contents,  nay,  when  it  is  altogether  empty.  Such  pain 
is  called  gastralgia,  and  it  is  often  a  matter  of  no  little  difficulty  to 
distinguish  this  [wun  from  the  pain  of  simple  ulcer  or  of  cancer.  A  pure 
neuralgia,  ajKirt  from  irritants,  is  not  eommon  before  mlult  years ;  but  it 
may  continue  thenceforward  with  intervals  of  relief  up  to  old  age.  In 
the  gastralgia  of  old  persons,  in  whose  case  a  suspicion  of  malignant  disease 
more  easily  finds  its  way  into  the  mind  of  the  ]jhysician,  we  note,  perhaps 
invariably,  a  previous  history  of  the  former  malady^  or  of  others  akin  to  it, 
which,  although  not  contradicting  the  supposition  of  graver  disease,  may 
suggest  a  more  hopeftd  state  of  things.  In  character  the  pain  varies.  In 
many  cases  it  is  a  w^earing  or  gnawing  pain,  which  seems  to  be  very  hard 
to  hear  ;  in  others  it  Is  a  sinking  rather,  or  a  misery ;  in  others  it  is 
acute  or  lancinating  ;  and  in  the  latter  case  the  pain  may  radiate  into 
the  aWomen,  into  the  loins,  or,  upwards,  into  the  thoracic,  cardiac, 
and  intercostal  regions.  The  p.ain  of  mere  neuralgifi — of  neumlgia, 
that  is,  apirt  from  local  disorder  of  the  stoniach — docs  not  usually 
penetrate  to  the  interscapular  region  :  I  am  far  from  saying  that  it  never 
does,  for  I  have  at  present  one  such  c^ise  under  my  occasitmal  care,  but  such 
a  direction  of  piiin  increases  the  suspicion  of  ulcer.  In  mere  neuralgia 
the  pain  is  often  relieved  by  pressure,  even  by  strong  pressure,  as  hy 
leaning  over  the  back  of  a  chair  ;  and  though  in  not  a  few^  cases  there  is 
some  tenderness  on  pressure,  yet  this  is  more  diifused  than  in  idcer,  the 
tender  area  of  w^hieh  is  often  so  small  as  to  he  covered  by  the  point  of  the 
finger;  the  tender  are^a  of  gastralgia  is  usually  at  least  as  large  as  the 
hand,  and  the  skin  is  often  hyperiesthetic  over  a  much  larger  surface. 
Points  of  definite  tenderness  have  been  mapped  out  for  gjistmlgia  as  for 
other  neuralgias ;  in  gastralgia  they  have  seemed  to  me  hitherto  to  be 
inconstant,  and  in  diagnosis  useless. 

If  the  attacks  of  pain  occtir  independently  of  food,  as  for  instance  in 
the  middle  of  the  night,  or  before  breakfast — a  not  uncommon  hour  for  its 
recurrence— the  diagnosis  is  easier  than  when  the  pjiin  recurs,  as  not  in- 
frequently it  does,  immediately  or  soon  after  meals.  Even  when  it  occurs 
8O0n  after  meals,  however,  vomiting  is  often  absent  in  cases  of  neuralgia : 
not  that  in  neuralgia  vomiting  is  by  any  means  unknowti ;  on  the  contrary, 
pain  and  vomiting  recurring  with  some  regularity  after  food  are  by  no 
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means  always  significant  of  ulcer  ;  thej  may  be  but  signs  of  gaatralgi;t. 
Indeed  we  cannot  say  that  pain,  vomiting  and  hiematemesis  are  decisi\  o 
against  mere  gastralgia ;  hysterical  women  have  a  way  of  producing 
blood  without  apparent  breach  of  surface ;  and  I  recall  more  than 
one  case  in  which  this  triad  of  sympUims  mmint  no  more  than  ^*  func- 
tional" diacuse  of  the  organ.  Without  post-mortem  examination  a 
positive  diagnosis  may  l>e  impossible ;  yet  in  the  jmrticular  case  there 
may  be  circuraatancea  to  create  a  strong  opinion  in  favour  of  the  lighter 
diagnosis,— if  h'ghter  it  be,  for  even  ulcer  of  the  stomach  is  easier  to  cure 
than  gastralgia  with  hysteria.  The  pain  of  over-acidity  of  the  stomach 
and  that  of  gastralgia  may  be  much  alike,  but  the  former  is  more  reiidily 
relieved  by  a  sufficient  dose  of  an  alkixli.  Gastralgia  is  usually,  but  not 
always  relieved  by  taking  fi>od  ;  so,  however,  is  over-at^idity  :  but  there  is 
a  very  troublesome  kind  of  gastralgia  in  which  the  ingestion  of  nourish- 
ment, even  the  blandest,  is  followed  by  torments.  This  kind  of  attack  is 
commoner  in  neurotic  young  women ;  m  them  the  <lread  of  food 
becomes  so  besetting  that  the  siifforer  cuts  it  down  to  the  lowest  i>oint, 
and  may  thus  rethice  herself  to  extreme  emaciation.  In  these  persons 
the  pain  is  not  quite  like  that  of  ulcer;  it  is  more  unreasonable  ;  in  ulcer 
to  swallow  a  spoonful  of  giniel  is  not  an  instant  torture :  still  there  are 
milder  crises  of  this  kind  of  hyperteslhetic  gastralgia  in  which  the  differential 
diagnosis  cannot  be  made  by  the  features  of  the  pain  taken  alone,  though 
the  other  feiitures  of  the  ease  usually  suffice  to  determine  a  right  conclusion. 
At  the  same  time  it  must  1>o  remembered  th>it  in  some  cases  the  pain  of 
the  ulcer  itself  is  associated  with  pjiins  which  are  rather  of  the  nature  of 
gastralgia,  as  if  the  local  disea.so  awakened  a  gastralgia.  This  apparent 
combination  of  pmins  is  not  infrequent ;  and  the  physician  will  do  well  to 
bear  in  mind  tliat  the  presence  of  pains  having  the  characters  of  gjistralgia 
does  not  exclude  idcer,  the  pains  of  which  may  indeed  be  less  importunate, 
and  more  or  less  merged  in  the  neuralgia.  The  pains  of  maligiiant  disc^^se 
are  nsiully  aggravated  by  food ;  but^  whatever  their  behaviour,  gastric  pains 
awakened  for  the  first  time  in  a  pereon  at  or  beyond  middle  life  must 
give  rise  to  anxious  suspicions.  It  is  said,  I  do  not  know  with  how  much 
truth,  that  the  pain  of  an  ulcerated  surface  is  aggravated  by  a  dose  of 
alcohol,  while  the  pain  of  gastralgia  is  relieved.  It  is  certain  that  the 
ordinary  restrictions  of  diet,  which  so  much  relieve  other  disorders  of  the 
Btonuich,  do  not  relieve  gastralgia  ;  for,  if  Lcube's  observations  be  verifier:!, 
the  digestive  powers  of  gastralgic  patients  (as  ascoitained  l>y  test  meals)  is 
not  much  tleteriorated.  In  one  case,  however,  by  the  syphon  I  discovered 
delay  of  digestion  ;  and  I  think  that  in  this  malady  there  is  a  tendency  to 
variation  in  the  secretion  of  hydrochloric  acid — generally  in  the  direction 
of  insufficiency,  very  i-arely  in  that  of  excess.  We  have  already  surmised 
that  some  reflex  interference  with  the  activity  of  the  gland  cells  is  to  be 
expected  [p.  4t)5]. 

Pain,  again,  is  left  sometimes  as  a  legacy  by  foregone  disease,  such 
as  a  gastritis  which  was  attended  by  pain.  In  two  cases  of  recurrent 
ulceration  I  came  to  the  opinion  that  subse<|uent  or  intermediate  returns 


of  pain  were  not  always  due  to  a  return  of  the  ulceration  itself;  in  some 
phases,  at  any  rate,  the  pain  was  an  echo  of  the  distress  of  the  i>iist  disease. 
In  one  lady,  now  appi  oacbing  the  nienopaune,  I  have  witnessed  three  or 
four  attacks  of  Bimple  gastric  ulcer  with  all  the  classical  symptoms  j  but 
between  the  definite  attacks  there  have  been  times  of  alarm  in  wliich  the 
imin  Wiis  probably  but  neuralgic.  I  ailmit  tliat  certHinty  is  impossible 
under  ordinary  circiimsUinces  ;  but,  having  carefully  watched  these  two 
cases  cited  for  many  years^  I  give  my  opiniou  with  some  contidence.  The 
disposition  of  gastralgia  to  increase  about  the  menstrual  period  may  be  a 
point  of  flifferonce.  To  make  the  <iistinction  is  of  obvious  importance, 
both  in  respect  of  prognosis  and  treatment.  Another  difficulty  may  lie  in 
the  distinction  between  gmtnilgia  and  the  true  or  the  false  angina  pectoris. 
Of  the  former  akornative  I  need  say  nothing  ;  the  circumstances  of  the 
individual  case  will  surely  guide  the  observer.  But  between  the  fake 
angina  and  gastralgia  the  distinction  may  be  difficult ;  though  indeed  it 
may  not  be  of  much  practical  importance.  The  agitation,  the  air  hunger, 
and  the  paroxysmal  mode^  of  recurrence  will  pjobably  suffice  to  lead 
to  a  right  interpretation  of  an  anginoid  attack  ;  and,  conversely,  ab- 
dominal cramps,  and  abdominal  pulse,  and  other  features  may  incline  our 
opinion  to  gastralgia ;  but  it  is  to  be  reniemherefl  tliat  the  actual  seat  of  the 
pains  is  as  little  known  in  the  one  disejxae  as  in  the  other,  and  tliat  thr 
two  may  well  overlap,  or  may  bo  associated  severally  or  together  with 
other  abdominal  neundgias.  To  add  to  our  perplexity  a  remarkable 
alliance  between  giistrulgia  and  aortic  regurgitation  has  been  pointed  out 
by  several  writers,  by  myself  among  others,  Xo  definite  explanation  of 
the  coincidence  hivi  been  proposed  [ride  art  "Aortic  Diseai^e  of  the 
Heart "  in  a  later  volume]. 

The  gastric  crises  which  are  a  part  of  spinal  disease  must  1)6  dia- 
gnosed on  other  evidence  ;  the  pain  in  itself  may  not  be  decisive,  but  its 
paroxysmal  character  and  intervals  of  absence  arc  unlike  gastralgia,  which, 
if  not  continuous,  is  more  persistent.  The  degree  of  pain  in  gastraJgia 
may  be  quite  as  great  as  in  tabes  dorsal  is  ;  indeed,  it  is  sometimes  eo 
violent,  Ixith  in  itself  and  in  the  cramps  which  attend  it,  as  to  throw 
the  sutTerer  into  a  collapse.  I  believe  I  once  saw  such  a  colhipse  prove 
fital  in  a  highly  neurotic  woman,  long  a  victim  to  abdominal  neuralgia; 
her  pulse  failed,  her  limits  and  face  grew  cold,  and  she  could  not  be 
brought  roinid  :  the  ;dj.sence  of  a  necropsy  precludes  me  from  speaking 
confidently.  But  I  once  saw  such  a  death  follow  the  passage  of  a  gall- 
stone in  a  healthy  young  vionian  ;  in  this  case  an  autopsy  w^js  made,  and 
with  the  exception  of  the  stone,  which  was  foiuid  in  the  uninjured  common 
duct  near  its  entrance  into  the  gut,  the  bwjy  was  perfectly  health}'.  We 
must  not  assume,  therefore,  that  mere  abdominal  pjiin  cannot  be  fatal. 

On  the  other  hand,  the  pain  of  gastralgia  may  be  very  slight;  often 
it  amounts  to  no  more  than  a  sense  of  weight  or  fulness  in  the  pit  of  the 
stomach,  or  a  restless  uneasiness  or  sinking.  Heat  rather  than  pain 
proper  is  sometimes  the  complaint  of  nervous  dyspeptics.  One  j^atient — 
a  middle-aged  serious  man — ^ described  this  heat  to  me  as  burning  all 


472 


SYSTEM  OF  MEDICINE 


down  his  breast-bone  and  epigastrium  arid  even  into  the  alidomen  ;  it 
was  like  **  lirjuitl  fire,"  ho  said  ;  and  it  was  made  worse  by  food  even  of 
the  simplest  kind  This  symptom,  not  uncommon  in  more  mocieratc 
degrees,  I  regarded  as  duo  to  hyperit^sthesijij'and  not  to  Prdut's  h^-per- 
chlorhydna.  There  was  no  evidence  of  over-acidity,  nor  was  the  heat 
relieved  by  large  experimenUl  iloses  of  alkali.  Light  sponge-cakes  did 
best  for  this  man ;  und  ho  could  take  tgi^^  in  weak  tea  without  much 
aggravatioti  of  hi;*  sufferings. 

Gastric  distress  in  neurotic  persons,  then,  is  not  always  p/iin  properly 
so-called  ;  often  it  consists  in  perverted  organic  sensations  which  may  \\e 
no  less  hard  to  be^r.  Of  these  perhaps  the  commonest  is  the  sense  of 
sinking,  which  seems  to  be  peculiarly  distressing ;  this  distress  is  not 
uncommon  in  intelligent  and  sensible  persons.  Such  an  one  describes 
the  sensation,  referred  to  the  epigastrium  and  np[ier  abdomen,  as  one  of 
utter  exhaustion  ;  the  voice  becomes  weak  and  slow,  and  the  face  turns 
gray ;  but  the  pulae  does  not  falter,  nor  does  the  attack  feel  like  a  faint, 
or  lea,d  to  it.  Sometimes  this  sensation  is  due  to  the  use  of  tea  by  persons 
intolerant  of  it ;  but  it  may  occur  independently  of  any  such  agent.  Food 
does  not  reh'eve  it  much,  nor  indeed  is  alcohol  a  x^ry  rapid  means  of 
comfort.  A  cup  of  hot  l>eef  tea  %vell  spiced  answers  as  well  as  anything 
else,  anrl  is  at  least  harmless ;  patients  who  suffer  thus  are  liable  also  to 
false  hunger,  an  acute  and  depressing  hunger  rather  than  a  normal 
appetite :  fo(xi  soon  brings  satiety,  but  not  nilich  felieL  Mid  forenoon 
and  late  afternoon  are  the  usual  times  for  this  discomfort ;  or  it  may  como 
on  in  the  middle  of  the  night 

Bulimia  is  a  nirer  phenomenon,  and  I  am  not  sure  that  this  per- 
version is  very  characteristic  of  gastralgia,  though  it  seems  to  occur  in 
neurotic  suVijects,  Some  of  these  cases  are  of  iistounding  severity.  One 
I  remember  in  a  young  man  of  some  thirty  years  of  age ;  in  him  the 
craving  was  prodigious.  Not  only  did  the  |iatient  cat  enormously  dtu-ing 
the  day,  but  he  could  not  pass  the  night  without  gorging  himself  more 
and  more.  His  landlady,  a  kindly  soid  who  grudged  him  nothing, 
was  unable  to  repress  a  tear  when  she  told  us  that  he  would  call 
for  as  many  as  thirty  huge  sandwiches  between  night  and  morning, 
sandwiches  two  to  the  slice  of  the  quartern  loaf ;  of  these  he  would  take 
ten  well  lir>etl,  each  of  them,  with  ham  or  beef,  and  often  would  ring 
once  or  twice  for  another  plateful  before  morning.  The  poor  woman  had 
been  wont  to  keep  the  p  itient  at  a  price  ;  now  she  bore  a  divided  mind 
between  anxiety  lest  she  should  pine  her  pensioner  and  lest  he  should 
be  the  ruin  of  her.  In  less  degrees,  sciAreely  to  be  called  Ijulimia,  this 
craving  is  not  uncommon  ;  and  it  is  alleged  by  some  observers  that  it 
depends  upon  an  aficction,tcmp6raryor  orgarnc,of  the  pneumogastric  nerve. 
In  one  case  a  neuroma  was  discovered  upon  one  pneumogastric  trunk. 

Fomitinij. — Ever  since  as  a  novice  I  read  Watson^s  Lt'Hure&  I  have 
been  on  the  watch  for  cases  of  the  malady  clearly  described  by  many 
writers,  and  very  vividly  by  Watson,  under  the  name  of  pyrosis.  Morn- 
ing vomiting  or  puking  is  common  enough,  especially  in  topers;  so  it  is 
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in  those  afflicted  with  renal  and  other  diseasca,  and  vomiting  is  far  from 
uncommon  in  neurotics  who  take  no  excess  of  food  or  drink.  But  this 
is  not  pyrosis,  which  must  have  become  extinctj  for  tlie  description  was 
obviously  Uikcn  from  nature.  1  have  asked  my  out-patients  over  and 
over  again  to  dcscnbe  thfir  morning  qualms  or  vonntiiig,  and  in  pnvate 
practice  I  have  inrpiired  afUT  similar  symptoms,  l»ut  of  true  speci- 
mens of  the  classical  j^yrobis  I  have  secured  very  few  for  my  collection  ; 
race,  or  habits,  or  luck  seem  to  have  been  against  me,^  One  good  case 
which  I  published  in  P'isceral  Xeuroses  (p.  44}  was  clearly  of  neurotic  origin. 
The  vomiting  of  gastjalgia  may  occur  at  nny  time  of  the  twenty  four 
hours  ;  for  the  most  part  it  h  excited  by  fotxl,  whii  h  in  these  cases  must 
be  reduced  in  quantity.  This  vomiting  oecui^  chiefly,  but  by  no  moans 
exclusively^  in  women,  and  these  w*otnen  young ;  it  may  also  occur  in 
males,  but  always,  I  think,  in  yoiiTig  adults  or  children.  Dr,  Sidney 
Martin  gives  a  case  of  the  kind  in  a  young  woman  w^ho  vomited  every 
me*al  for  intermittent  periods  during  three  years.  The  curious  thing  is 
that  those  patients  often  keep  fairly  plimip  in  sfite  of  their  waste  of  good 
food  ;  no  doubt  some  considcralile  part  rif  it  is  retained.  Martin  says 
that  these  |>atients  are  always  neurasthenic  or  hysterical  ;  yet  1  have  seen 
many  cases  which  could  not  thus  be  classed,  unless  we  class  thus  all  cases 
in  which  there  is  a  morbid  reflex  irritalulity  f)f  any  organ,  with  or  without 
other  symptoms  of  either  of  these  more  general  maladies.  Tlic  cases  are 
very  intractable,  especially  if  treated  at  home,  and  the  patients,  if  in 
comfortable  circumstances,  may  soon  be  nursed  into  hysteria  ]  but 
unfortunately  the  affection  **  functional  vomiting"  is  not  confined  to  the 
well-to-do,  and  breaks  out  also  in  poor,  hard-wTuking  women,  who  are 
reduced  to  great  straits  by  it.  In  them,  no  doulit^  tlie  canses  are  over- work 
and  ill  sustenance,  such  as  a  sparse  and  monotonous  diet  of  bread  and 
te^.  Watson  describes  a  case  after  scarlet  fever  in  a  girl  of  sixteen  ; 
ehe  was  cured  by  restricting  the  diet,  not  to  frequent  small  quantities, 
but  to  one  meal  a  day.  He  truly  points?  out  that  in  these  cases  nausea 
IB  infrequent.  Some  dilatation  of  the  stomach  may  be  present,  but, 
when  present,  it  is  a  subortJinate  and  transient  feature,  as  I  know  from 
the  use  of  the  syphon  in  many  such  cases.  Eegtirgitation  and  even 
rumination  of  the  upcast  food  are  curious  features  of  some  cases  of 
nervously  irritable  stomachs.  The  habit,  for  such  I  had  almost  called 
it,  is  not  necessarily  associated  cither  with  pain  or  vomiting. 

FlntitUnre^  which  may  oi*  may  not  be  associated  with  pain,  is  a 
remarkable  *'  neurosis "  of  the  stomach.  It  generally  rises  in  stonws, 
w*ith  such  volumes  of  noise  and  gust  that  one  w^onders  whence  it  can 
come.  Curiously  enough  distension  of  the  epigastric  region  stands  in  no 
direct  relation  to  the  flatulence  ;  the  two  events  often  concur,  hut  the 
sense  of  distension,  which  may  be  so  great  as  to  oljlige  the  sufferer  to 
undress,  may  not  be  associated  with  enlargement  of  the  measurable  waist ; 
under  these  latter  circuniatances  the  w*ind  may  be  tremrndous  neverthe- 
less. To  pursue  this  matter  far  would  lead  me  into  the  sphere  of  hysteria, 
'  Dr,  Lauder  Bronton  ti«emt  to  expklu  the  *mllguity,  p.  S87. 
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especially  were  I  to  treat  of  ^\ind  swallowed,  as  often  it  isj  and  afterwards 
regurgitated.  In  all  these  C4ises,  as  Graves  pointed  out,  there  seeojs 
to  be  some  source  of  flatus  other  than  decomposition  of  food.  That  air  may 
be  poured  into  the  alimentary  canal  fmm  its  own  walla  is  possible,  I  can 
neither  aver  nor  deny  it ;  and,  if  this  lie  so,  it  may  explain  some  of  these 
strange  phenoinena.  One  sensible,  hanl-working  professional  man  tella 
me  that  not  unusual iy  he  wakes  in  the  small  houra  of  the  morning,  sits 
up  in  bed,  and  rolls  up  wind,  belching  Jt  forth  Ixjieterously  for  many 
minutes.  After  some  repetitions  of  these  performances  he  lies  do\vii 
to  sleep  again.  I  need  scarcely  sjiy  that  ho  is  a  light  sleeper  at  the 
best ;  that  he  is  a  s|mre,  sallow,  restless  man  ;  and  that  he  ia  a  nervous 
dyspeptic  of  the  classical  kinil.  With  the  flatulence  much  distiirlmnce 
of  the  heart  is  wont  to  be  associated  ;  but  to  follow  this  symptom  beyond 
its  mechanical  causes  would  lead  us  into  a  general  discussion  of  hysteria 
and  neuriisthenia.  Dr,  Goodhart  remarks  that  the  neurotic  flatulence  of 
man  is  more  commonly  in  the  stomach,  of  woman  in  the  bowel§.  The 
vented  gases  are,  as  a  rule,  inoffensive ;  if  ofltjnsive,  there  is  more  than 
gastric  neurosis  in  the  ease.  I  ought  perhaps  here  to  except  tliose  obscure 
cases  in  which  SHlphurdkd  hifdrDgrn  is  discharged  from  the  stomacli,  often 
in  such  quantity  as  to  make  the  whole  .atmosphere  of  the  jiatient  offensive. 
The  only  recent  instance  of  this  kind  in  my  experience  was  in  a  young 
woman,  undoubtedly  neurotic,  and  neurotic  only  [vide  art.  **  Dilatation 
of  the  Stomach,"  p.  498]. 

Jtmrexia  nervosa. — ^Llnder  the  convenient  title  of  ansesthcsia  I  have 
referred  to  a  state  of  stomach  iji  which  the  natural  sensation  of  hunger 
is  diminished  or  even  absent.  Such  cases  are  met  with,  always  perhaps, 
in  neurotic  women,  but  not  necessftrily  tissociated  with  other  symptoms 
of  h^'steria ;  of  neurasthenia  1  will  say  nothing,  for  this  malady  cannot 
persist  without  weakeniiig  all  the  systems  of  the  body.  To  these  not 
uncommon  cases,  already  described  by  other  observers  including  my- 
self, Sir  WilliLim  Gull  gave  the  name  of  anorexia  nervosa,  and  the 
name  is  a  good  one.  When  for  many  months  foot!  has  been  taken  in 
utterly  inadetjUJite  quantities,  neurasthenia  (in  its  etymological  sense) 
must  follow,  and  asthenia  of  all  and  any  other  systems  of  the  emaciated 
body ;  yet  it  is  a  remarkable  character  of  these  patients  thnt  they  con- 
tinue capable  of  occupations,  interests,  and  even  of  efforts  which,  if  not 
in  themselves  extraordinary,  are  at  least  astonishing  in  such  fmilty.  A 
young  woman  thus  afflicted,  her  clothes  scarcely  hangitig  together  on 
her  anatomy,  her  pulse  slow  and  slack,  her  temperature  two  degrees 
below  the  norm;iI  mean,  her  bowels  closed,  her  hair  like  that  of  a 
corpse  dry  and  lustreless,  her  face  and  limbs  ashy  and  cold,  her  hollow 
eyes  the  only  vivid  thing  about  her^^^this  wan  creature,  whose  daily 
food  might  lie  on  a  crown  piece,  will  be  busy  with  mothers'  meetings, 
with  little  sisters*  frocks,  with  university  extension,  and  with  what 
you  please  else  of  unselfish  effort,  yet  on  what  funds  God  only  knows. 
At  meal  times  her  mother  may  cry,  her  father  may  storm,  her  fnenda 
may  banter,  and  the  cheerful  reply  never  fails,  that  she  has  eaten  amply ; 


or,  if  not,  that  sho  can  eat  no  more.  Every  physician  of  experience  wOl 
aay  that  this  ia  no  overcharged  picture.  Many  young  women  indeed,  of 
ardt^rit  and  self -forge  if  til  iiiitiire,  and  happily  there  are  many  such,  go 
near  to  fall  into  this  stat^.  Eitting  seems  to  ihera  a  crass  matter ;  meat> 
even  the  smell  of  it^  makes  them  sick  ;  they  declare  that  they  eat  as 
much  as  other  people  :  nay,  pathetically  enough,  these  very  ascetics  are 
often  beset  by  the  notion  that  some  other  member  of  the  family  circle 
ia  not  eating  enough.  Gradually  the  appetite  neglected  may  Ijegin  to 
disappear,  perhaps  for  want  of  elements  in  the  gastric  secretions  whitli 
are  dependent  on  demand  ;  and  so  by  degrees,  and  without  the  patient's 
own  consciousness,  the  liody  is  painlessly  pined.  It  has  been  stated  that 
a  superficial  cutaneous  are^i  of  ana-sthesia,  correspi:>nding  to  the  area  of 
the  stomach,  is  characteristic  of  anorexia  (9,  10).  My  own  clinical 
experience  does  not  bear  this  out»  nor,  1  lielieve,  the  researclies  of  Dn 
Henry  Head.  Such  ansesthctic  patches  proljably  form  but  a  part  of 
the  distribution  of  hysterical  anaesthesia,  ^*or  have  I  noted  dilatation 
of  the  stomach  in  anorexia  nervosa  ;  in  extreme  eases  it  may  a|  pear, 
perhaps,  but  the  stomach  is  uaimlly  small :  si]uelchy  sounds  on  mani- 
pulation are  not  certsiin  signs  of  ectasis.  In  minor  degrees  this  state  of 
appetite  may  be  recognised  more  or  less  in  men  also  ;  and  at  all  ages 
short  of  old  age.  Such  a  failure  in  old  persons  is  of  a  different  nature, 
and  means  at  least  an  atrophy,  whether  of  the  stomach  itself  or  of  other 
parts,  which  is  no  mere  neurosis.  With  the  state  of  anorexia  nervosa 
gastralgia,  or  hypera^sthesia  of  the  stomach,  may  or  may  not  lie  associ- 
ated ;  cases  of  the  former  are  often  seen  without  the  latter.  Vomiting, 
which  seems  to  belong  rather  to  another  chain  of  gastric  neuroses,  is 
usually  absent.  It  is  not  unlikely  that  numbness  of  the  stomach  in  the 
hyjK>choiidriacal  or  melancholy  may  give  rise  to  the  delusion  of  non- 
existent Btomach- 

Moior  dmrders. — Of  symptoms  concerning  the  motor  functions  of  the 
stomach  in  gastralgia  there  is  not  much  to  say.  To  loss  of  muscular 
inhibition  may  be  attributed  the  manifold  gurglings  and  other  noises 
to  be  he^ni  only  too  often  in  such  persons,  often  without  pain.  In 
society  these  munnurings,  and  other  audible  noises  of  the  gastric 
machinery,  are  often  very  untimely,  and  oiu*  aid  may  be  sought  in  the 
removal  of  them.  This  is  no  easy  task  ;  they  can  only  be  dealt  with  on 
general  principles.  It  ia  too  often  alleged  that  in  such  stomachs  the 
organ  or  its  muscle  is  in  such  an  irritable  fuss  that  the  food  is  hiuried 
with  undue  rapidity  into  the  intestines,  and  proper  digestion  thus  prevented. 
This  may  be  so  ;  the  stools  of  such  patients  must  be  inspected  in  order 
to  see  whether  the  foo<l  jiasses  through  imperfectly  digested.  However, 
so  fjir  as  I  have  made  any  investigations  which  deserve  the  name  of 
scientific,  delay  rather  than  acceleration  was  discovered  ;  motor  dis- 
order is  usually,  I  believe,  in  th^  direction  of  defect  rather  than  excess, 
though  no  doubt,  if  excited  hy  abnormal  contents,  the  gastric  muscle  has 
its  times  of  resentment.  I  have  already  said  that  in  these  fretful  stomachs 
a  false  splash,  by  which  I  mean  a  splash  which  might  be  taken  for 
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the  splash  of  dilatationj  is  often  to  ho  obtained.  To  the  expert  phv'iiciaii 
the  sounds  are  not  closely  alike  ;  that  of  gastralgia  is  a  squelch^  that  d 
dilatation  ia  a  slopping  sound,  and  the  toss  of  the  gastric  contcnU  in  ft 
l>aggy  stomach  may  sconi  almost  or  quite  palpable  [vuif  art,  "  Dilataticm 
of  Stomaeh/'  p.  505].  It  k  not  unlikely  that  during  cramping  putn 
the  stomach  ia  spjismodically  contracted.  Certainly  on  inspection  tJie 
epigastrium  is  often  seen  retracted,  and  the  recti  muscles  of  the  abdomen 
very  tii;ht ;  there  may  l>e  the  same  conrlitiona  within* 

Of  the  influence  that  nervous  irritation  or  arrest  may  hav«  upon  the 
scereiiotu  of  the  stomach  I  have  sffcid  enough,  perhaps,  in  the  introdiiclm 
to  this  chjipter* 

When  we  turn  to  consider  .^jjmptoms  othtr  than  ffastrk  which  art 
associated  ^rith  giistndgia  and  it^  allies  we  are  in  danger,  as  I  have 
already  eaid,  of  travelling  out  of  the  field,  and  of  trespaaAog 
upon  that  of  neurasthenia  or  of  hysteria,  of  hypochondriasis  or  <rf 
melancholia,  maladies  with  which  disturlianees  of  the  stomach  are  eftco 
associated,  whether  as  cause,  consequence,  or  coincidence.  Thus  symp- 
toms of  what  are  called  a  **  predisposing  "  kind  must  1>6  omitted  in  t^s 
place.  But  there  are  symptoms  which  may  be  regarded  as  subeidllfy  It 
or  even  consequent  upon  gastric  neuroses,  which  must  be  bricfty  efiiUMT- 
ateA  In  severe  gastralgia  the  pulse  may  be  retarded  and  lowered  in 
pressure,  the  face  and  limbs  may  grow  cold,  even  the  teeth  may  ehatlfr. 
In  the  lower  part  of  the  alimentary  canal  colics,  windy  tumiditirs,  ajhI 
occasionally  phantom  tumours  arise,  and  therewith  hght  diarrbiiiats  ah* 
often  associated.  In  the  bowels,  moreover,  the  gastric  drama  is  often 
re-enacted.  In  the  liowels  pain  as  severe  as  that  of  the  st^imach  may  arisr, 
with  borborygmi  and  hypenesthcsia  of  the  surface  which,  together  with 
the  tenseness  of  the  abdominal  walls,  may  arouse  suspicions  of  infUmmi' 
tion.  Trousseau  says  with  tnith  that  colalgia  may  Ikj  so  closely  asscicr 
atcd  with  gastralgia  as  to  he  indistingidshable  from  it. 

Of  symptoms  still  further  afield  may  be  mentioned  polyuria — whkfc 
does  not  necesjjfirily  signify  hysteria,  vertigo,  pinting,  palpitation,  throb- 
bing of  the  abdominal  aorta,  and  yawning  sluggishness  after  meals.  To 
say  that  these  symptoms,  or  some  of  them,  prove  the  existence  of  bystcm 
is  to  say  that  all  neurotic  perversions  are  of  the  nature  of  hysteria. 

Finally,  many  gastralgic^  are  also  liable  to  asthma,  and  again  to 
eczema.  In  a  few  cases  gastralgia  in  later  life  turns  even  to  the  tme 
angina  pectoris.  These  alfinities  are  often  to  be  recognise<i  in  the  eofxnt 
of  private  practice,  where  carcfid  eridence  of  past  illnesses  and  of  faioslf 
pathological  pedigrees  is  to  be  obtained* 

Diagnosis.— In  the  course  of  the  analysis  of  symptoms  I  hare  ind- 
dentidly  concerned  myself  with  certain  points  of  diagfiosis,  for  instance  will 
the  distinction  between  gastralgia  arifl  ulcer,  to  which  I  neefi  not  return 
If  ulcer  be  not  in  question  the  greatest  difficulty  will  be  fouml  in  d^ 
tinguishing  between  gastralgia  and  gallstones.  At  a  given  moment  tht 
differential  diagnosis  between  neuralgia  and  gall-stone  may  be  impoasihfo, 
and,  at  any  time,  it  must  often  be  inferred  from  the  history  of  the  mat; 
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I  am  contemplating,  of  course,  those  crises  of  gall-stone  colic  only  in  which 
jaundice  ia  absent — cases  far  more  numerous  thiin  is  generally  suppujjed. 
We  are  nat  ashiimetl  to  admit  that  it  is  often  impossible  to  decide  at  once 
between  the  one  disorder  and  the  other  ;  still,  in  mcst  cases  the  uccusiumd 
(iccuiTonce  of  seizures  in  the  midst  of  apparent  health,  and  the  al»sence  uf 
neurotic  features,  will  enable  us  to  malve  a  true  diagnosis.  The  ditiicult 
cases  are  those  in  which  gall-stone  pain  heconies  almost  chronic,  yet 
without  jaundice,  and  in  which,  by  the  rejietiLion  of  attacks,  the  patient  is 
unnerved.  1  tie(?d  not  say  that  galbstunes  may  properly  l*e  suspected  in 
young  and  clear-skinnetl  persons  ix^  well  as  in  the  middle-aged.  By  the 
immediate  characters  of  the  pain  I  think  that  no  diiignosis  is  to  be  made, 
at  any  rate  not  always.  In  gastralgia  t^hivering  and  even  chattering  of  the 
teeth,  without  elevation  of  lemperatuio,  are  not  uncommon.  Another 
Borious  difficulty  in  diagnosis  lies  between  neurt>se», gastralgia  especially,  and 
midignant  disease  of  the  stomach  ;  such  problems  arise  in  patients  at  or  after 
fifty  years  of  ago.  (jcvstralgia  is  by  no  means  unknown  in  jjersons  advanced 
in  life,  and  indeed  in  men  and  wnmen,  Tiot  perluijjs  highly  neuraticj  and 
certidnly  not  hysterical  or  nu^laiuholic,  Ijut  of  anxious  ur  irrit^ihle  habit, 
who  are  reduced  in  health  by  overwork  or  harass,  and  who  ha\  e  fallen 
into  that  state  of  indetinite  ailment  which  so  ofteti  appeajis  and  departs 
in  the  time  of  transition  from  manhood  to  age.  Under  these  circum* 
stances  gastralgia  or  unaccountable  vomiting  may  ajipear  for  the  first 
time  and  withotit  previous  history  of  manifest  neurc»scs.  If  a  man  or 
woman  of  tUtydive  to  sixty-five  yciirs  of  age,  losing  the  bloom  of  maturity 
and  falling  somewhat  in  flesh  ami  strength  and  appetite,  consult  a 
physiciLUi  fur  pain  in  the  region  of  the  stomach,  dijignosis  may  bo  very 
difficult,  and  on  one  visit  impiossible.  The  patient  must  be  put  to  bed, 
closely  watched,  and  very  careftdly  examirjcd  on  every  visit ;  for  a 
thickening  of  inner  parts  may  be  imperceptible  f>n  one  occasion  and  per- 
ceptible on  another.  If,  thus  watched  and  carefully  treated,  the  patient 
gain  weight  malignant  disease  may  nevertheless  l>e  present ;  and  perhitps 
no  final  jtJssurance  of  safety  can  l>e  given  mitil  a  month  or  six  weeks  of 
supervision  have  elapsed  ;  indeed  the  reader  must  not  forget  that  pains 
of  gastndgic  character,  and  even  of  gastralgic  nature,  may  arise  under 
the  irritation  of  loc^d  disease.  An  insUvnce  of  gastralgia  due  to  the  dnigging 
of  an  old  adhesion  ia  given  in  vol.  ii.  p.  S87,  and  the  reader  is  referred 
also  to  the  article  on  **  Knteroptosis  '*  in  this  viihime.  Between  gastrt> 
enteralgia  and  peritonitis  a  doubt  may  arisr.  (J real  superficial  tenderness 
and  severe  pain  within,  together  with  a  nipped  expression  of  face  and 
small  pulse,  may  comliino  to  the  physician's  embarrassment.  The  thermo- 
meter is  of  little  use  here.  The  history  of  the  patient  and  of  the  attack 
will  seareely  fail  to  give  some  help  in  diagnosis,  find  imimpeded  action  of 
the  diaphragm  would  be  a  favourable  sign,  if,  for  example,  j)crforating  ulcer 
were  su.s[>ccted.  Hiccou-h,  vomiting,  and  meteorism,  if  [^resent  in  any 
degree,  will  scarcely  sinmlate  those  of  peritonitis.  In  a  wortL,  no  great 
ditiiculty  is  likeh^  to  occur. 

Finally,  in  all  cases  of  pain  alxjut  the  waist  and  abdomen,  the  knee- 
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jerks  must  be  tested  and  the  vertebral  column  closely  examined.  If  the 
knee-jerks  be  absent,  the  diagnosis  of  neuralgia  in  its  narrower  sense 
must  at  any  rate  be  postponed. 

Treatment — The  treatment  of  gastric  neuroses  is  of  two  kinds  or 
purposes.  Immediate  relief  is  urgently  needed  in  bad  cases  ;  in  all  cases 
general  treatment  is  needed  to  cure  both  local  distress  and  the  state  of 
system  to  which  the  malady  is  due.  First  let  us  suppose  that  the  gas- 
tralgia  appears  in  a  young  woman  whose  general  condition  is  not  one  to 
cause  much  anxiety.  She  may  be  ansemic,  in  which  case  her  general  condi- 
tion will  not  be  forgotten-  Iron  alone  may  bring  relief ;  but  if  not,  a  few 
drops  of  Fowler's  solution,  carefully  used,  will  pretty  surely  secure  this 
end  It  is  needless  to  say  that  the  diet  and  mode  of  life  must  be  care- 
fully ordered.  Next  let  us  suppose  the  case  to  be  in  an  older  person,  of 
either  sex,  of  neurotic  habit,  and  reduced  by  pain,  refusal  of  food,  or 
adverse  circumstances.  The  first  thing  to  be  done  is  to  put  the  patient 
to  bed  for  a  week  ;  no  excuses  arising  from  mere  restlessness  are  to  be 
admitted.  Many  a  bad  case  of  gastralgia,  as  of  other  neuralgia,  has  been 
cured  by  a  fortnight  or  three  weeks  in  bed  with  careful  management  of 
diet;  the  warmth,  rest,  and  seclusion  from  affairs,  the  coaxing  of  bland 
food  into  the  weary  stomach,  and  the  administration  of  a  little  hydro- 
cyanic acid  being  the  chief  agents  of  relief.  If  massage  can  be 
added,  light  at  first  and  increased  as  the  strength  \%'ill  bear  it,  the 
recovery  will  be  facilitated.  If  after  the  first  two  days  in  bed  the 
pain  still  be  troublesome,  let  opium  be  given.  It  is  better  for  ob\'i- 
ous  reasons  to  avoid  the  hypodermic  syringe;  and,  fortunately,  in 
these  cases  no  means  answer  better  than  small  doses  of  the  solid  drug 
administered  in  a  pill,  of  the  contents  of  which  the  patient  may  well  be 
ignorant.  I  have  found  Dover's  powder  in  doses  of  three  or  five  grains 
very  suitable ;  small  pilk  or  cachets  are  often  retained  when  liquids  are 
vomited,  and  I  think  the  gradual  solution  of  the  pill  is  an  advantage. 
In  the  pill,  or  otherwise,  some  means  may  be  used  to  avert  constipation. 
Cannabis  indica  is  recommended  by  many  authors,  but  opium  is  far  more 
trustworthy,  and,  if  kept  under  the  control  of  the  physician,  may  be  used 
for  some  days,  or  even  for  two  or  three  weeks,  without  ill  consequences. 
Cocaine  is  not  more  useful,  and  has  disadvantages  of  its  own.  As 
the  digestive  act  itself  is,  by  the  nature  of  the  case,  supposed  to  be  fairly 
normal,  no  acids,  alkalies,  bitters,  and  the  like  are  requisite.  Nor  in  my 
experience  is  rectal  feeding,  so  useful  in  many  stomach  diseases,  required 
in  these ;  although  a  clyster  of  water  as  hot  as  it  can  be  borne  may  relieve 
the  pain.  For  the  same  reason  I  do  not  trouble  myself  much  with  pep- 
sine,  pancreatine,  or  pre-digested  foods.  The  stomach  can  deal  with 
tender  and  bland  articles  of  diet  well  cooked  and  di\'ided  and  given  in 
small  qviantities ;  and  they  are  far  more  acceptable  to  the  patient  and 
enticing  to  his  stomach  than  peptonised  foods.  Indeed,  too  pedantic  a 
rule  of  diet  in  these  cases  is  to  be  deprecated ;  even  whims  must  be 
regarded,  and  occasionally  welcomed.  Of  other  remedies,  warmth  and 
even  mild  counter-irritation  to  the  epigastrium  are  profitable.     After  a 


few  days  silver,  either  as  the  nitrate  or  the  oxide  in  pills,  will  be  of 
sei-vice  in  combination  with  the  opium  ;  oi\  if  this  drug  be  oo  longer 
necessary,  atotje.  As  the  gastral^a  snbsidea  the  patient  imust  be  re* 
edifiad  in  the  nsnal  way.  Arsenic  must  not  be  forgotten  us  one  of  the  beat 
remedies  for  chionic  gastralgia  ;  but  during  the  acuter  pbases  opium  is  the 
one  drug  of  real  service.  The  vahie  of  arsenic  in  asthma,  in  eczema,  and 
even  in  angina  pectoris,  probably  depends  on  the  sitme  virtue,  whatever 
it  may  be.  If  there  be  such  a  thing  as  malarial  gastmlgia,  of  which  I 
can  find  no  positive  evidence,  quinine  must  be  the  means  of  cure,  I  have 
not  found  strychnine  of  any  great  service  in  any  form  of  the  malady. 
That  the  epigastric  pains  of  gout  are  gastralgic  in  the  sense  in  which  we 
are  now  using  the  name  is  improbable  ;  if  gout  or  hysteria  be  concerned 
in  the  matter,  the  treatment  appropriate  to  these  diseases  must  be  applied. 
In  the  chapter  on  "Dilatation  of  the  Stomach"  (p,  505)  I  refer  to  pul- 
monary gj^m nasties  as  very  important  in  certain  cases  in  which  irritable 
stomach  or  bowel  is  associated  with  defective  ex{>ansion  of  the  chest. 

For  amirexia  nervosa  there  is  but  one  cure,  namely,  hed^  and  feeding 
by  a  judicious  nurse  not  of  the  familj^  I  should  sfiy  that  the  cure  of 
such  a  case  ought  not  to  be  attempted  at  home,  and  that  the  patient 
should  under  all  circumstances  be  removed  to  the  care  of  strangers,  were 
it  not  that  I  have  succeeded  more  than  once  in  compassing  a  cure  at 
home.  But  in  any  utae  a  trained  nurse  is  indispensable,  and  it  ia  also 
indispensal>le  that  she  have  her  own  way  vnidistnrlied  by  the  interferences 
and  opinions  of  the  family  and  friends  of  the  patient.  If  this  cannot  be 
secured  the  ph^-sician  will  not  desert  his  post,  but  he  will  disclaim  all 
responsibility  for  the  failure  which  will  probably  be  his  portion. 

Of  all  these  caees  the  most  difficult  are  those  of  neurotic  vomiting. 
These  patients  are  better  removed  from  home,  but  removal  is  not  the  almost 
certain  cure  that  it  is  in  nervous  anorexia.  Were  it  easy  to  prescribe  the 
means  of  cure  there  woidd  be  less  of  the  difficulty  which  I  have  indicated  ; 
footl,  however  judiciously  administered,  too  often  returns,  whether  it  be 
given  in  the  smallest  doses  or  given,  on  Watson^s  plan,  in  mthcr  larger 
quantity  once  in  twenty-four  hours.  The  irritability  of  the  stomach  pre- 
vents the  very  means  we  desire  to  use.  Massjige  without  generous  diet  does 
but  exhaust  the  patient ;  lavage,  which  I  have  carcfidly  tried,  is  of  littlo 
use ;  drugs  are  rejected.  On  the  whole,  the  best  means  are  rectal  feeding,  witli 
the  use  of  secilitivea  to  calm  the  stomach  and  establish  a  gradual  tolerance 
of  food.  The  hypodermic  use  of  morphia,  as  we  know,  is  to  be  avoided  if 
p<:>saible ;  moreover,  in  many  of  these  cases,  as  its  first  effect?  pass  off, 
it  sets  up  some  additional  nausea,  I  have  found  most  advantage  from 
the  bromides  with  hydrocyanic  acid,  or  if  this  fail,  ^nth  chloralamide. 
The  latter  combination,  if  administered  in  small  and  repeated  quantities, 
often  soothes  the  irritable  coats,  and  food  is  relained.  **  Chlorobrom " 
may  be  found  effectual.  Of  oxalate  of  cerium  I  have  nu  great  ex- 
perience ;  but  if  it  is  to  be  of  any  value,  it  must  l>e  used  in  much 
larger  doses  than  those  usually  ordered,  namely,  in  5  to  10 -grain 
doses.     Bismuth,  in  small  doses  of  10  to  15  grains,  ia  valueless,  or  nearly 


80  ;  it  has  been  used  recently  in  doses  of  J  to  J  an  ounce  mixed  with  ft 
liir^o  quantity  of  water  as  an  irrigiition,  but  I  ha%'e  tio  experience  of  the 
plnrL  Of  arsenic  I  can  say  more  ;  witli  drop  or  hjilfdrop  doses  in  hnlf  a 
teaspoonfnl  of  water  I  have  seen  the  stomach  rpiietefl  in  not  a  fe%r  severe 
cases  of  neurotic  vomiting.  It  is  best  thiit  these  patients,  if  not  kept 
altogether  to  bed^  shouhl  lie  down  after  food,  with  perhaps  a  hot  battle 
to  the  epigastrium  ;  and  as  naiLsea  or  disjKJsition  to  v<imit  comes  on, 
the  patient,  in  spite  of  ctDirts  to  the  contrary,  must  be  dissuaded  from 
raising  his  head.  After  trial  of  all  sucli  moans  without  success  the 
patient  may  lake  a  cpiick  turn  ami  recover  of  himself ;  perhaps,  indeed, 
this  is  the  issue  of  most  cases  of  neurotic  vominng. 

The  only  remark  I  need  make  about  diet  is  that  alcohol  is  a  dangerous 
remedy  to  recommend  to  neurotic  persons ;  fortunately,  they  do  not 
find  much  benefit  from  it.  In  moderate  quantities,  however,  with  meals 
only,  it  may  be  vahiable  during  the  worst  phases  of  health,  and  may  be 
pretermiltefl  on  complete  convalescence.  The  efiects  of  tea,  coffee,  and 
tobacco  on  these  patients  shouk!  be  carefully  watched,  they  or  one  or 
other  of  them  may  be  injuriotis ;  and  the  odd  reactions  of  some  persons 
to  certain  foods,  such  as  eggs  or  shellfish,  must  not  be  forgotten- 

Othkr  abdominal  neuralgias. — I  find  a  difficulty  in  deeding  ^nth 
some  other  abdominal  neuralgias,  which  undoubtedly  exist,  un  account  of 
the  difiiculties  in  their  diagnosis.  Although,  on  the  one  liand,  the  sub- 
sequent history  of  a  patient  in  whom  such  jxiins  have  been  set  down  as 
neuralgic  may  estidilish  the  correctness  of  the  opinion,  yet  certainty  in 
many  of  them  cjinnot  he  predicated  until  after  the  lapse  of  many  years.  For 
in  some  the  existence  of  a  false  hand,  of  a  latent  calculus  of  this  kind  or 
that,  of  some  disordered  and  acrimonious  secretion,  of  an  ulcer,  of  some 
unsuspected  baneful  article  of  diet,  of  latent  earner,  or  indeed  of  a  benign 
growth  or  aneury^^m  causing  pressure  on  the  l>raneh  of  a  nerve,  may 
originate  pain  which  it  would  bo  an  abuse  of  terms  to  call  neuralgic,  at 
any  rate  in  the  clinical  sense.  Again,  we  may  have  to  deal  Tvith  that 
source  of  wearisome  pain  which  is  attributed  by  M.  Glenard  to  a  fiill  of 
the  viscera,  a  subject  to  be  considered  in  the  next  volume,  as  regards  the 
kidney  by  Professor  Macalii*ter,  and  as  regards  other  parts  by  Mr. 
Treves.  There  is  little  doubt  that  persistent  uterine  pain  is  often  set  up 
by  dragging  of  this  kind  in  neuralgic  subjects. 

Perhaps  enten*pti>sia  in  its  lesser  degrees  does  not  cause  pain  m 
persons  whose  norvotis  eystom  is  stable  ;  yet  as,  even  in  the  cases  of 
nervous  instability,  the  distress  is  dependent  on  mechanical  causes,  and 
eonsequently  its  treatment  on  mechaniad  means,  they  are  not 
conveniently  discussed  in  this  place.  As  I  have  siud  in  respect  nf 
gastralgia  so  of  other  neuralp^w  of  abdominal  viscera,  it  may  be  that 
adhesion  of  an  organ  such  as  the  gall-bladder  to  the  pane tes  may  occasion 
considerable  pain  which  may  have  a  jKiroxysmal  character. 

Still,  all  defluctions  ma*le,  it  seems  probable  that  there  are  eases 
in   which    visceral    {muu    is    purely    neuralgic    m    nature :    it   is   either 
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indcpi^ndent  of  local  disease  or,  if  called  up  hy  somo  traiiBjent  tides  of 
local  (iii^nrder,  tbese  be^ir  m  slight  a  propurtiori  to  the  jiain  that  they  may 
be  almost  neglected;  I  say  ** almost,"  because  the  thesis  might  lie  mis' 
tainted  that  all  neuralgias  depend  upon  local  determinants^  however  fugi- 
tive and  iiicaleiila!)le*  That  a  diagnosis  of  aliduminal  neuralgia  may, 
however,  l»e  correct  sometimes  wiis  perhaps  sufficiently  ]>rovetl  by  the  case 
of  a  lady  who  called  upjn  me  a  few  days  before  these  words  were  written, 
^5he  reminded  me  that  «he  had  corisulted  me  twenty  yeai^  before  for 
attacks  of  violent  fmin  in  the  region  of  the  liver;  that  in  consul tation 
with  her  own  medical  man  we  had  decide*!  that  her  p<iio  was  not  dependent 
on  gall-stone  or  local  troubles,  but  was  purely  neuralgic  (the  grotinds  of 
the  dcicision  I  cannot  now  give).  She  added  that  there  wiis  no  doubt 
of  the  truth  of  the  opinion,  i%s  the  attacks  had  gradually  diminished  in 
frequency  as  her  general  health  became  stronger,  but  that  she  i^till  had 
about  two  attacks  a  year,  usualiy  after  some  chill  or  other  depressing 
cause, 

Hepatalg'ia.-^Tn  my  book  on  Visceral  Neuroses  I  expressed  my 
opinion  that  '*  hepatalgia/*  whether  the  pain  be  actually  in  the  liver  itself 
or  in  its  appendages,  may  be  a  true  neuralgia,  and  may  exist  apart  from 
such  local  causes  as  we  arc  accustomed  to  eiuimerate ;  and  in  supprut  *»f 
this  opinion  I  am  able  to  quote  Panser,  who,  in  conmienting  npion 
seven  eases  of  **  nenous  hepatic  cohe,"  says  :  " This  malady  is  usually  mis- 
taken for  gall-stone  eolie^  and  in  one  case  an  operation  was  performed 
under  this  erroneous  impression.  Furbiinger  thinks  that  in  hepatic 
neuralgia  the  most  intense  jMiin  is  local i.sed  in  the  liver,  and  is  not 
radiating,  and  although  this  is  true  in  many  cases,  exceptions  do  occim'* 
The  attacks,  Pariser  siiys,  last  from  a  few  minutes  to  a  few  hours  anfl,  as 
in  biliary  colic,  m;iy  end  in  \  omiting.  He  defines  the  dise^ise  as  visceral 
neurosis  with  a  neurasthenic  or  hysterical  basis,  and  treats  it  accordingly. 
To  distinguish  mere  he]>attilgia  from  g?dl-stone  must  often  be  impossil>le, 
even  in  patients  of  neurotic  history  ;  for  the  neurotic  habit  gi\es  no 
immunity  from  gall-stone.  In  hepatalgia  the  liver  is  jiot  eidargedj  but  it 
may  be  tender. 

Enteralgrla  is  not  au  infrequent  disease,  and  is  a  very  terrible  one  ;  it 
is  perhaps  the  most  terrihle  of  all  the  neuralgias.  Whether  the  pain  lie 
in  the  l>owel  itself  or  elsewhere  is  a  question  which  I  have  never  been  able 
to  answer »  even  to  my  own  satisfaction.  It  is  usually  a  piercing,  iigonis* 
ing  and  prostrating  pain  leading  soon  to  symptoms  of  the  incipient  collapse 
which  is  at  hand  in  all  abdominai  neuralgias,  presumHlily  heianse  they 
tend  to  pnmu>te  dilatation  of  the  alidominal  veins.  Somewhat  luilike 
the  other  alHjominal  neuralgias,  it  is  perhaps  commoner  in  men  than  in 
women,  or  at  legist  as  common.  In  my  book  I  have  recorded  several 
cases  in  men  which  I  need  not  repeat.  Like  gastralgia  it  is  often 
associated  with  spinal  neuralgia,  so  that  the  p/itient  is  racked  by  pain 
along  the  course  of  the  a.ss<jciated  spiuul  nerves  as  well  as  within  the 
alidomen  it-seif ;  therefore  knee-jerks  and  the  vertel>ral  column  must  be 
examined  as  suspiciously  as  in  gastralgia.     In  one  of  my  cases  a  lady,  for 
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some  years  subject  to  gastralgia,  fell  a  victim  later  to  the  worse  eWl  of 
enteral|pa. 

In  not  a  few  instances  in  women  there  may  be  a  difficulty  in  discriminat- 
ing between  enteralgiti  and  pelvic  neural^na  ;  indeed,  the  confusion  may  at 
times  be  real,  for  neuralgia  of  the  pelvic  jiarts  in  women  may  precede 
or  accompany  entcralgia.  It  is  pretty  certain  that  entendgia  ia  associated 
more  definitely  with  gout  than  are  the  other  alHlominal  juiins,  though  no 
duu}>t  there  are  many  cases  of  enteralgia  ^vhich  own  no  such  cause.  For 
insUnce,  a  gentleman  I  s;iw  some  years  ago  with  Mr.  Holmt's  of  Leeds 
presented  the  foHownig  series  of  nervous  miseries :  first,  he  had  suffered 
from  cervi  CO -brachial  neuralgia  with  hyperesthesia  of  the  scalp  with 
Yalleix'  points ;  at  a  later  date  he  suflered  from  insomnia ;  later,  again, 
from  a  strange  sensitiveness  of  the  skin  to  cold — -the  slightest  draught^ 
such  even  as  the  wafting  of  the  leaves  of  his  ledger,  being  pain  fid  to  him  ; 
then  penodic  coryzas,  with  extreme  defluxions  and  asthmatic  dyspncea, 
fell  upon  him  ;  and,  finally,  with  no  less  vehemence,  he  took  to  enter- 
algia. He  was  much  benefited  by  a  long  rest  with  the  systematic  use 
of  se^i-water  hatha.  I  have  never  found  electricity  of  much  ser^-ice  in 
any  of  these  cases ;  it  gives  no  immediate  relief,  and  perhaps  we  are  not 
faithful  and  patient  enough  to  persist  in  its  use. 

In  the  diagnufiis  of  enteralgia  we  are  less  embarrassed  by  the  alterna- 
tive of  gall-stoiie,  the  i^aemblance  to  this  colic  is  not  great ;  enteralgia 
usually  begins  near  the  navel,  is  more  stabbing  than  galbstone,  and  t^ikes 
larger  excursions  not  otdy  about  the  belly,  but,  as  I  have  said,  in  the 
courses  of  the  neighbouring  spinal  nerves.  The  belly  may  be  blown  out, 
even  with  open  bowels  ;  or  again,  and  more  frequently,  it  is  retracted  and 
tense.  The  Itehaviour  of  the  bowels  is  often  irregular,  irritable  or  obstinate ; 
membranoid  shreds,  if  present,  must  not  be  overlooked  [mde  Membrarious 
Colitis,  art.  "  Diseases  of  the  Colon,"  in  this  volume].  One  malady,  however, 
therein  which  must  not  be  mistaken  for  enteralgia  proper:  namely,  the  pain 
at  the  hepatic  flexure  of  the  colon  which  haunts  the  victims  of  melancholia 
or  hypochondria.  This  pain  is  never  acute,  it  is  nither  of  a  wearing  and 
depressing  character ;  moreover,  it  needs  tjuite  diflerent  treatment.  The 
Idue  pdi  and  black  draught  which  relieve  the  hypcK^hondriacal  pain  would 
greatly  aggravate  that  of  enteralgia.  Arsenic  is  not  the  sure  friend  in 
the  other  visceral  neunilgias  that  it  is  in  gasti-algia,  but  it  is  not  without 
value.  Belladonna  is  of  some  use,  but  cannot  achieve  much  in  severe 
attacks.  I  need  not  emphasise  again  the  warning  against  the  risk  of 
pei-mitiing  any  of  these  alMlominal  neuralgiacs  themselves  to  get  hold  of 
opium  in  any  of  its  forms ;  the  relief  is  as  certain  as  the  ]>ain  they  suffer 
is  dreadful,  but  the  subsecpient  abandonment  to  the  drug  means  physical 
and  moral  destruction.     [TM/cart.  "Morphinism/'] 

If,  then,  we  cannot  deny  them  the  gift  of  opium  from  time  to  time, 
we  shall  counsel  these  sufferers  to  sul>mit  patiently^  persistently,  and  hope- 
fidly  to  a  methodical  course  of  diet,  hygiene,  and  medicine,  which,  by 
removing  the  causes  that  in  each  case  may  appear  to  be  openitive,  and 
by  raising  the  state  of  the  nervous  system  and  of  the  blood,  and   the 
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nutrition  of  the  tissues  to  the  kighest  point,  will  place  them  above  the 
reach  of  these  perturbitions.  I  should  remind  the  re^ider  tlmt  evidence 
of  leEwi  must  be  airefiilly  sought  for  in  all  cases  of  enteralgia ;  and 
ftcrupulous  search  must  be  made  for  the  minutest  umbilical  hernia, 

Neptiralgrl^  is  perhaps  the  commonest  of  the  abdominal  neuroses,  and 
the  fnie  of  which  we  know  most ;  seeing  that  on  occasions  not  a  i^\y  a 
neuralgic  kidney  has  been  opened  in  vain  in  quest  of  stone.  Thus  that  one 
kidney  may  be  the  se;it  of  a  giievous  pain  of  a  **  functional  "  kind  sup- 
ports the  hypothesis  of  the  possibility  of  pure  neiu-algia  in  other  alidom- 
inal  viscera,  such  as  the  liver  and  stomach  ;  though  it  cannot  be  definitely 
asserted  that  the  pain  actually  lies  in  the  kidney  itself,  its  apparent 
seat.  To  distinguish  the  renal  colic  of  gravel  from  mere  nephralgia  may 
be  pmclicable  if  sufficient  attention  be  gi\en  to  the  urinary  deposits  ;  but 
to  distinguish  the  pain  due  to  a  solitary  stone  is  too  often  imj>ossihle. 
Nausea  or  vomiting  may  coincide  with  either  affection,  and  even  the 
appearance  of  blood  in  the  urine  is  no  crucial  faet,  strange  as  this  may 
seem ;  many  an  aching  kidney  has  been  opened  on  the  indication  of 
hsematuria  and  found  empty.  Some  authors  appear  to  find  satisfac* 
tion  in  codling  such  bamiorrhage  "angioneumtie."  I)r,  Goodhart  (p. 
119)  reports  a  remarkable  case  of  this  kind  in  which  a  necrnpsy 
was  made  with  negative  resuits ;  and  another,  in  wbicb  operation 
was  repeateflly  j>erformed,  is  reported  by  ^Ir.  Howard  Marsh.  Yct^ 
as  I  have  already  said,  a  neurotic  history  in  the  patient  herself  or  in 
her  family  does  not  make  her  safe  from  lithiasiss  indeed,  s*>me  observers 
BUggeat  that  such  persons  are  rather  liable  to  tliis  error  of  excretion. 
The    following    case    is    an    instance    of    the    insuperable    difliculties   of 

diagnosis  which  are  met  with : — Miss was  seen  by  me  and  another 

medical  man  in  the  house  of  relatives.  In  herself  and  in  the  story  of  her 
folk  the  neurotic  prtMilivity  was  very  strongly  marked  ;  it  was  so  strong 
as  to  dominate  the  interpretation  of  the  instfyit  symptoms,  which  I  need 
not  describe  farther  than  to  siiy  that  renal  cf^lic,  whether  neuralgic  or 
Ciilculous,  formed  a  main  feature  of  them,  and  that  up  to  the  time  of  which 
I  speak  several  attacks  of  liiematuria,  of  an  mimistakaiile  character  and  of 
no  little  severity,  hiid  occurred.  Having  seen  many  such  cases,  and  more 
than  one  in  which  hoematuria  had  occiu-red  with  mere  nephralgia,  I  gave 
my  opinion  strongly  that  such  and  such  only  was  the  nature  of  the  case 
before  us.  My  medical  friend  agreed  with  me.  However,  such  were  her 
sufferings  that  an  able  and  energetic  surgeon  who  saw  her  afterwards 
at  her  own  home  urged  still  that  stone  was  present,  and  thus  her  friends 
were  induced  to  agree  to  an  operation — the  patient  herself  being  willing 
to  undergo  anything  for  a  chance  of  relief.  And  indeed  even  we  were 
unable  to  deny  that  a  stone  might  be  present  The  loin  wiis  therefore 
opened,  and  the  stone  was  sought  for  with  the  ardour  of  a  surgeon  whose 
diagnosis  was  at  stake  ;  yet  no  stone  was  fotuid.  It  is  no  strange  thing 
to  add  that,  at  any  nite  during  the  interval  which  had  elapsed  between 
the  operation  and  an  accidental  report  to  me,  an  interval  of  some 
weeks  at  least,  there  had  been  no  return  of   pain :    the  operation  of 
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nephrotomy,  if  uiiHUCcessful  as  regards  its  primary  purpose,  is  not 
infrequently  the  meims  in  some  obscure  way  of  relieving  the  p«iin, 
at  any  rate  for  a  time.  So  grievouB  is  nephnilgia,  so  fntile,  as  a  rule, 
are  the  meane  in  the  hands  of  the  phyBician,  and  so  safe  is  the  operation 
nowadays,  that  an  exploratory  operation  may  he  jnstifiahle  in  douhtfnl  cases 
evrti  if  there  be  no  definite  evidence  of  stone  or  gravel,  and  no  hfematiiria  ; 
the  more  as  indirect  relief  may  accrue  from  the  incision.  Apart  fiom  the 
operation  there  is  nothing  to  be  done,  in  many  cases,  hut  to  treat  the 
general  cotidition  of  the  patient  by  improved  nutrition,  maasage  and  the 
like,  in  oi-der  to  enable  the  recreated  system  to  throw  off  the  burden  :  I 
say  in  many  cases — for  in  some  an  aberrant  function  may  he  detectecJ, 
and  perhaps  cotTected  \i'ith  I'elief.  Mr.  Reginald  Harrison  has  thrown 
some  h'ght  on  this  dark  subject  by  his  observations  ori  high  renal  tension, 
pulilished  in  the  article  named  in  the  list  of  refi^rences  lielow.  In  some 
of  the  cases  of  nephralgia  there  is  a  high  acichty  of  the  urine ;  or  indeed 
the  deposition  of  gr-avel,  however  fine  in  grain  or  minute  in  quantity. 
Oxalatej^,  again,  may  he  the  source  of  the  iriiUition.  Persons  of  a 
neurotic  bent  are  nctims  to  recurrent  renal  pains  from  such  causes  as 
these  which,  in  onlinary  persons^  would  escape  notice  or  cause  but  a 
trirtin«f  <liscnnifort.  In  Vucrml  NntrosfS  I  rejwrt  a  case  in  which  Dr. 
Solomon  Smith,  then  of  Halifax,  repeatedly  found  a  scanty  fine  gravelly 
deposit  in  the  urine  of  a  lady  who  had  long  been  subject  to  this  dis- 
tressing malady  of  nephritic  colic.  It  may  be,  indeed,  that  some 
aherrancy,  perhaps  of  so  trivial  a  degree  as  to  escape  recognition,  lies  at 
the  liottom  of  all  renal  colic  ;  on  the  other  hand,  the  ordinary  means  of 
comliating  lithiasis  and  of  rectifying  the  functions  of  the  kidney  too  often 
fail  to  relieve  the  sufl'erers. 

In  concluding  this  section,  I  cannot  altogether  overlook  the  extnv- 
orflinary  statements  of  certain  French  physicians  eonceiTiing  the  effects 
of  hypnosis  in  cases  of  gastric  an<l  other  neuralgias.  M.  Sollier  (11),  for 
example,  declares  that  by  inducing  periixls  of  h^qinosis  he  can  set  up  and 
dispel  anorexia  nervosji,  and  the  rest  of  them  at  will — the  patients  bearing 
testimony  to  the  favourable  revolutions  in  their  viscera.  According  to 
these  accounts,  mahulics,  like  kings,  can  be  made  and  unmade  at  pleasure ; 
and  by  these  proceedings  the  author  declares  himself  able  to  carry  out 
many  researches  on  nervous  dys]>epsia  and  other  stomach  disorders.  It  is 
my  duty  t^j  allude  to  these  statements  ;  but  I  think  that  it  is  no  less  my 
duty  to  content  myself  \nth  an  allusion  to  them  until  they  are  corrobo- 
rated by  other  responsible  observers. 

T.  Clifford  Allbutt. 
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DILATATION   OF   THE   STOMACH 

Sykonyji.^ — Gmtreettuns, 

Subject. — We  are  said  to  be  in  error  if  we  make  "a  disease  "  of  dilatation 
of  the  stomach.  But  there  is  no  such  thing  as  **  a  disease "  ap«irt 
from  clinical  convenience ;  and  as  chapters,  and  essays,  ami  lectuies 
are  more  and  more  tlevotal  to  this  subject,  I  shall  assume  that  the 
title  is  one  which  usefully  indicate*  a  fairly  constant  series  of  events. 
Under  the  name  of  dilatation  of  the  stomach  we  do  not  include  the 
capieioufi  stomach  of  gruas  feeders  iuid  of  those  persons,  labourers 
and  others,  who  live  not  unhealthily  on  hidky  food  :  by  dilatation  we 
mean  a  volume  of  the  orgjin  which  is  exce^^sive  in  prajwrtion  to  its 
orfbnary  work ;  and,  again,  after  KosenlHU-h,  we  distingiush  fjetwcen 
relative  and  positive  insufficiency  of  the  stomach.  We  are  told  that  certain 
tribes  of  men  hVe  upon  an  earth  which  abounds  in  organic  matter  ;  the 
normal  stomachs  of  these  men  must  be  voluminous.  Riegel  in  a  careful 
p;iper  seems  to  prove  that  a  stomach,  otherwise  normal,  may  yet  be  of 
extraurdiaary  capacity — a  condition  which  hris  received  such  names  as 
mogjistria  or  megalogastria.  Trousaeiiu  rujHjrts  60-80  lbs.  of  food  as  the 
daily  int<iko  of  a  gross  feeder.  AVith  ebemical  and  motor  functions  aliso- 
lately  normal,  the  stomach  may  descend  to  the  navel  or  even  a  trifle  beyond 
it;  if  the  upper  border  be  in  place  enteroptosis  and  **verticfil  stomach"  are 
excluded  from  the  diagnosis.  8uch  colossal  stomachs,  however,  must  be  of 
rare  occurrence,  Riegers  tests  were  inflation  and  sf  jundings  after  digestion. 
Cottiers  who  live  chiefly  u{Kjn  f)otatoes  are  said  to  jiossess  stomat-hs 
capvble  of  containing  large  quantities  of  this  vegetable.  In  hot  climates 
vast  numbers  of  people  live  upon  carbohydrates  of  low  nutritive  value — 
some  of  them,  such  as  pejis,  being  slow  of  digestion  ;  but  in  those  climates 
the  cpmntities  catkin  at  one  time  need  not  be  very  large ;  the  quantity  of 
fuel  retpiired  for  the  bodily  heat  is  not  great^  and  inhabitants  of  the 
wanner  climates  are  therefore  small  feeders. 

If  the  work  of  the  organ  be  persistently  increased,  and  its  nutrition 
be  normal,  the  stomach,  like  the  other  hollow  viscera,  will  strengthen  itself 
accordingly — uidess,  indeed,  the  increase  be  too  rapid,  or  overwhelmingly 
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large.  If  the  work  be  increased — as,  for  instance,  by  a  moderate  degree  of 
pyloric  stenosis — but  the  bulk  of  the  contents  not  increased,  the  volume  of 
the  organ  may  preserve  its  mean  capacity :  it  may,  indeed,  be  diminished ; 
in  rare  cases  it  is  enormously  diminished,  so  as  to  present  the  form  of 
the  so-called  "  leather-bottle  stomach  "  \iMe  art.  "  Cirrhosis  of  Stomach,'' 
p.  440]. 

Whatever  its  apparent  size  a  stomach  is  morbidly  dilated  when 
food  is  delayed  in  it.  Food  may  not  stagnate  in  a  big  stomach ;  it 
may  stagnate  in  a  comparatively  small  one.  The  result  of  washing  out 
six  hours  after  a  meal  should  be  the  basis  of  our  diagnosis;  not  the 


Fio.  19.— Normal  position  of  the  full  stomach  (after  Luschka).^ 

measurement  of  the  cubic  capacity  of  the  organ,  which  indeed  during  life 
is  often  impossible  And  were  it  possible,  there  is  no  standard  stomach 
for  a  given  size  of  body  ;  such  an  outline  as  Fig.  1 9  must  be  a  mean. 

The  greatest  measure  of  enlargement,  apart  from  stenosis,  may  ensue 
when  the  work  of  the  stomach  and  its  contents  are  both  increased  ; 
that  is,  when  the  food  and  its  products  are  both  bulky  and  indigestible. 
These  two  factors  may  fall  together  in  very  various  proportions.  In 
some  cases  the  contents  of  the  stomach,  whatever  their  source,  increase  so 
rapidly,  or  the  activity  of  the  organ  falls  so  fast,  that  work  is  put  more 
or  less  in  abeyance  almost  at  once,  and  the  distension  cannot  be  com- 
pensated. These  cases  are  called  "Acute  Dilatation."  In  other  cases, 
where  excessive  demands  upon  the  functions  of  the  stomach  come  more 
gradually,  the  muscular  coat  may  increase  in  greater  or  less  degree  with 

^  These  diagnuns  appeared  in  the  American  Journal  of  the  Medical  Sciences,  and 
most  kindly  lent  to  the  author  by  Dr.  Pepper  and  Dr.  Stengel  {vide  References). 
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the  capacity ;  accoHin^  to  the  circumstances  of  the  particular  case. 
Extreme  instancea  niny  Le  taken  from  the  big  quasi-normal  stomach  of 
Riegel,  and  from  cases  of  enlargement  due  to  a  narrowing  of  the  pyloric 
channel  (pyloric  stenosis).  If  the  pylonis  he  slowly  constricted,  the 
stomach  may  attain  to  a  huge  volume — -to  a  capacity  of  seven  or  eight 
pint«  or  more  ;  but  as  it  is  unable  duly  to  empty  itself,  and  hy  the 
dehij  of  its  contents  suffers  injury  both  in  motor  and  secretory  power, 
it  cannot  retain  its  normal  qualities  as  a  merely  big  stomach  may  do. 
Why  in  some  cases  of  over-work  the  stomach  thickens  rather  than  tlilates 
is  unknown.  In  the  former  case  fibrosis  may  be  the  chief  element,  or 
very  slow  carcinomatous  permeation  j    but,  if  writhinga  visible  through 


F»tJ.  M. — niAgTRm  of  irtomAch  in  whieli  pyloric  obwtnndtm  was  pfrxluirfNi  by  kink  caused  by  adbeatoii 
to  gan-ttlnfjilfr  (Fri}iii  Mr.  F.  Fags  of  NewciuUtKiu-Tyiitiy  publJAh«4  ill  tbo  BrUi^  Medical 
Jirumal,  by  pcmiiaaiua.} 

the  integuments  are  to  be  taken  as  sufficient  evidence  of  vigorous  muscular 
friction,  the  "  leather-bottle  stomach"  may  be  a  very  active  one  [mk  p.  442]. 
Caiisation.— The  causes  of  dilated  stomach  are — (A)  Obstruction, 
usually  about  the  pylorus  ;  very  rarely  in  the  duodenum  (4),  ur  within 
the  main  cavity  of  the  stomach  itself.  The  pylorus  may  be  thickened 
hy  disetfcse  Wiiignant  or  malignant :  it  may  be  narrowed  by  the  puckering 
of  a  cicatrix  ;  l>y  adhesions  without,  such  as  may  arise  on  the  irritation 
of  gall-stones  or  other  disease  of  neighbouring  structures  ;  by  torsion  due 
to  dislocation,  or  by  flexure  of  a  deformed  or  dislocated  stomach  at  its 
p^doric  extreraity.*  (B)  Enfeehlcment  of  the  function  of  the  stomachy 
chiefly  of  its  motor  functions :  (a)  As  a  result  of  toxic  causes,  as  in  acute 

*  This  cut  Is  kindly  lent  to  me  by  Mr.  Page  of  Newcastk-on-Tytie  Mid  tbe  editor 
of  the  Bn'/iAh  Afrdiml  Jottnml  IB. M.J.  23r<l  January  1897),  Mr.  Page  tells  me  that 
until  be  was  nble  to  iunp«ct  tbe  part«  be  hnd  bope*l  to  perform  pyloroplasty,  which  operation 
in  two  of  his  CAJWM  (out  of  four  J  had  proved  very  succttaBful. 
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rheumatiBin,  pulmonary  tuberculosis^  septicairum,  and  other  infections. 
(/i)  PoBsihly  by  a  fiudden  and  overwhelming  discbarge  of  fluid  into 
the  cavity  under  some  influence  unknown  to  as ;  as  in  certain  rare 
cases  of  a  very  acute  and  perilous  kind  described  by  Fagge  and  other 
authors  under  the  he-ad  of  acute  dihiUUion.  (y)  Aa  a  result  of  improper 
diet  or  drink — relative  gastric  insutheiency.  (5)  As  a  result  of  some 
weaknasa  in  the  organ  itself  either  primary  or  due  to  some  general  failure 
of  health— as  in  chlorosis,  for  example — whereby  its  chemical  and  motor 
functions,  or  both  of  them,  are  insufficient^ positive  gastric  insufficiency, 
(c)  Possibly,  but  not  veiy  probably,  as  a  result  of  an  over-activity 
in  the  gland  cells  which  secrete  the  hydrochloric  acid  of  the  gastric 
juice  (hyperchlorhydria).  Dr.  Lauder  Bnuiton  (p.  392)  speaks  of  a 
dilatation  of  the  fundus  of  the  stomach  concurrent  with  Bpaaraodic  closure 
of  the  pylorus,  which,  he  says,  occurs  in  some  cases  of  migraine.  Such 
closure  would  depend  upon  irritation  of  the  vagus  nerve,  and  hyperchlor- 
hydria  also  would  not  improlialily  conciu*  with  such  irritation. 

The  causes  of  the  sudden  and  instantly  perilous  form  of  acute 
dilatation  (/?)  are  very  obsciu-e.  Rapid  and  dangerous  as  it  is,  the  success- 
ful treatment  of  it  may  depend  ori  prompt  action  based  upon  a  ditticult  but 
imperative  diagnosis.  In  its  less  overwhelming  forms  (a)  it  is  usually 
the  result  of  rheumatic  fever,  or  of  one  or  other  of  the  specific  infections 
such  as  enteric  fever,  pnooraonia,  influenxa,  or  tul>erculosis ;  and  con- 
valescence from  acute  disciise  may  be  grievously  protracted  thereby. 
Chronic  dilatation  from  other  causes  is  chiefly  a  disease  of  adults,  and 
often  of  adults  in  middle  life ;  if  it  appear  in  persons  over  fifty  years  of 
age  its  occurTence  \yi\\  arouse  suspicion  of  malignant  disease,  Acuter 
dilatittiona  are,  however,  frequently  a  disease  of  young  persons,  of 
children,  and  even  of  infants  ;  it  is  not  infrequent,  for  instance,  in 
rickets  ;  but,  as  pointed  out  by  Mons,  Comby,  F*rof»  Hamilton,  and  my- 
self, it  occurs  by  no  mciins  exclusively  in  that  malady.  As  Comby  says, 
the  pot-belly  of  rickety  children  is  caused,  in  part  at  least,  by  dilatation 
of  the  bowels  with  undigested  food,  especially  fieculent  food.  This  is 
true,  but  I  may  demur  that  the  external  musch's  of  the  aMomen  are 
alinormally  feeble  in  these  children.  Probably  dilatation  of  the  stomach, 
unless  it  be  due  to  toxic  causes,  has  no  speciiic  relation  with  any  one 
form  of  lowered  vitality.  Whether  in  adults  or  chiUlren,  the  sequel  of 
dilatiition  may  come  on  quickly  and  be  considerable  in  degree,  and  yet  the 
ultimate  prognosis  may  not  be  unfavourable  :  the  dimensions,  however, 
rarely  or  never  attain  those  of  the  extremer  degrees  of  mechanical  dilata- 
tion. It  must  be  remembered  that  the  normal  stomach  has  its  times  of 
distension,  and  even  its  occiisions  of  immoderate  dilatation  ;  but  the  note  of 
normality  is  that  in  such  cases  the  organ  has  not  lost  the  power  of  recover- 
ing itself.  From  the  moment  that  distension  is  not  followed  by  resilience 
morbid  dilatation  has  begun  ;  stress  has  led  to  strain,  feebleness  to  perver- 
sion of  function  ;  food  is  delayed  in  the  cavity,  and  the  walls  begin  to 
suffer-  Temporary  dilatation,  then,  and  even  temporary  insutiiciency  of  the 
stomach,  aa  of  the  heart,  no  doubt  occur  frequently  in  the  run  of  life,  and 
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in  most  casea  without  injury  ;  but  now  and  then,  when  atrc^ss  ia  too  great 
or  too  continnous  or  the  organ  is  wanting  in  tonOj  the  temporary  becomee 
a  permanent  disorrler.  If  again,  as  in  Fagge's  cases  to  be  cited  presently, 
the  atregs  be  sudden  and  excessive,  the  results  mfiy  be  instantly  perilous 
and  even  fataL 

In  olistrui'iive  disease  of  the  pyloric  end  of  the  stomachy  gradually 
eaUiblisht'd,  no  *loid>t  a  compensatory  hj'iiertrophy  preserves  the  func- 
tional balance  ;  but  in  time,  as  the  distension  surely  increases,  the  com- 
pensation will  fail 

On  the  other  hand,  ^^ atony  of  the  stomach"  docs  nnt  always,  fierhaps 
does  not  gene  mil}",  end  in  definite  and  persistent  dilatation.  1  have 
often  l>een  stu^rised  to  note  an  apparent  caprice  in  this  respect.  Atonic 
and  neurotic  dyspeptics  do  not  stand  in  great  haz^ird  of  persistent 
dilatation.  It  may  be  that  if  the  appetite  be  small  the  stomach  is  not 
loaded.  The  explanation,  however,  is  not  qidte  so  easy.  Some  unknowTi 
factor,  often  fjerhaps  of  a  toxic  kind,  connects  dilatation  \nth  certjiin 
kinds  of  atony.  If  the  vagus  nerve  be  morbidly  irrita1*le,  both  chemical 
and  motor  functions  mnst,  for  a  while,  be  in  excess  ;  and  both  may  fail 
ae  irritation  enils  in  pal-sv  of  the  nerve.  The  contend  of  the  stomach, 
habittmlly  small,  may  not  suffer  delay  j  at  first,  indeed,  they  may  be 
hunied  into  the  bowel  with  undue  haste.  "Wilson  Fox  thought  that 
dilatation  of  the  stomach  is  apt  to  arise  in  hysteria  and  in  hypochon- 
dmais,  and  no  doubt  correctly  ;  hut  the  nervous  disorder  is  as  frequently 
the  consequence  as  the  cause  of  the  dilated  stomnch,  ami,  to  speak 
generally,  dilatation  is  the  result  rather  of  motor  than  uf  secretory  failure. 

No  doubt  a  feeble  stomach,  although  not  increased  in  volume,  and 
a  dilated  sioniach,  may  stand  in  a  like  defective  relation  to  an  ordinary 
maaa  of  food  j  atill  the  volume  of  a  hollow  viacus  is  a  very  important 
factor  in  its  work.  Von  Noorden,  indeed,  discusses  imdcr  one  head  all 
cases  in  which  the  stomach  does  not  duly  pass  on  the  ffK)d  into  the 
bowel,  whether  the  state  be  one  of  atony  or  of  stenosis.  In  all  such 
CAses  dilatation  is  apt  to  occur:  theoretically  atony  me^uis  dilatiition. 

The  falling  of  the  aUlominal  viscera,  which  is  associated  with  the 
name  of  Glenard»  will  be  described  elsewhere  [art  **  Enteroptosis  "]  ;  but 
of  gaatroptosis,  I  may  say  that  in  mcxleratc  degrees  it  is  not  uncommon 
[riflte  p.  588].  In  pei^sons  of  steadfast  nervous  habit,  and  in  such 
moderate  degrees,  its  existence  is  usually  harmless  and  unfclt ;  l>ut  in 
neurotic  persons  it  may  give  rise  to  great  imeasiness.  Some  displace- 
ment of  the  stomach  is  often  apparent  in  cases  of  emphysema  jukI  of  1 
other  deformity  dislocating  the  inner  organs  of  the  body  ;  and  the  degree  \ 
of  displacement  of  the  stomach  may  be  tested  by  insufflation.  If  it  be 
oonsiderabie,  pyloric  kinking  may  occur  with  rapid  aggravation  of  the 
state  ;  and  in  any  case  much  displacement  seems  likely  to  promote  delay 
of  ingesta,  and  thenceforward  gastric  insuthciency, 

l)u|4ay  pero,  to  whf»m  the  first  systematic  description  of  the  symptoms 
of  dilatation  of  the  stomach  is  attributed  by  the  French  school,  and 
who  did  indeed  anticipate  Kussraaul  in  many  of  the  chief  points  of  the  ", 
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clinical  description,  divided  the  causes  of  the  disorder  into  seven  kinds : 
(i.)  narrowing  of  the  pylorus ;  (ii.)  abnormal  adhesions  of  the  stomach;  (liL) 
destruction  of  the  muscular  fibres ;  (iv.)  induration  around  the  pylorus ; 
(v.)  atrophy  of  the  muscular  coat ;  (vi.)  hydatid  of  the  stomach ;  (viL)  palsy 
of  the  stomach.  This  division,  I  need  not  say,  is  both  confused  and 
imperfect  Our  better  knowledge  of  the  subject  and  its  treatment  dates 
from  Kussmaul's  paper  in  the  year  1869.  In  this  interesting  essay 
washing  out  with  the  pump  was  first  recommended — a  practice  soon  after- 
wards improved  by  the  introduction  of  the  tube  and  syphonage.     In 


Pxo.  21.— Snteroptosis,  woman  »t.  45 ;  displacement  of  stomach,  liver,  and  spleen  (Pepper  and  Stengel) 

1875  Penzoldt  summed  up  the  work  on  the  subject  which  had  followed 
Kussmaul's  essay  up  to  the  time  of  his  own,  and  his  treatise  also  contains 
an  admirable  summary  of  the  history  of  the  disease.  The  number  of 
publications  on  the  subject  since  the  date  of  Penzoldt's  essay  are  innumer- 
able, at  any  rate  in  this  place.  Penzoldt  gives  the  honour  of  the  clinical 
distinction  between  a  tonic  and  stenotic  gastrectasis  to  Johann  Peter  Frank. 
From  my  own  experience,  I  should  find  it  difficult  to  say  whether 
catarrh  or  primary  atony  of  the  stomach  were  the  commoner  cause  of 
dilatation  of  the  stomach  not  dependent  on  pyloric  stenosis  or  constitu- 
tional disease.  It  is  generally  believed  that  catarrh  of  the  organ  is  by 
far  the  commoner  starting-point ;  but  I  am  disposed  to  think  that  the 
frequency  of  dilatation  of  the  stomach  as  a  complication  or  sequel  of  acute 


disease  is  not  sufficiently  appreciated  in  this  estimate.  It  is  easy  during 
grave  illness  or  during  the  term  of  convalescence  to  attnbute  delulit}^  and 
dyspepsia  to  "  mere  weakness  " :  it  is  our  business,  however,  to  measure  and 
define  where  we  can,  and  I  do  not  think  that  I  have  been  unduly  curious  in 
detecting  dilatation  of  the  stomach  in  a  very  large  num]>er  of  patients, 
whether  adults  or  children,  in  lingeiirig  and  irregular  convalescence 
after  the  infectious  diseases,  acute  rheumatism,  pneumonia,  and  the  like. 
In  these  crises  c-atarrh  or  imperfect  secretion  of  gastric  juice  rather 
than  atony  of  the  pirs  muscularia  may  be  the  primary  local  term ;  and 
often  no  doubt  catarrh  and  nmscular  atony  are  concerned  together. 
However  this  may  be,  the  fact  remains  that  dilatation  is  often  present  in 
retarded  convalescence ;  and  that  treatment  of  this  sequel  is  necessary  if 
a  more  rapid  amendment  is  to  be  obtained.  In  any  case  atony  of  the 
stomach  must  lead  to  delay  of  its  contents,  to  fermentation,  and  to 
secondary  catarrh.  In  putting  down  dilatiition  as  a  disease  of  adidfc  life 
— of  persons  of  either  sex  1  between  forty  and  fifty  yeai^  of  age— attention 
is  too  much  fixed  upon  eases  of  local  origin,  and  is  averted  from  cases, 
such  as  those  I  have  indicated,  in  which  it  is  a  secondary  event  In 
cases  due  to  more  general  causes  the  malady  is  quite  as  common  in  the 
young  as  in  the  elderly ;  indeed,  as  I  have  said,  it  may  occur  itj  children. 
Bouchard  suggests  that  in  some  persons  there  may  be  a  specific  and 
even  a  hereditary  feebleness  of  the  muscular  fibre  of  the  stomach,  so  that 
the  organ  does  not  contract  \ngorously  between  meals  ;  thus  the  fowl  tends 
to  lie  in  it,  and  to  offer  a  favourable  soil  for  the  microbes  of  decomposition 
—especially  if,  as  ho  suggests,  the  hydrochloric  acid  be  deficient  Whether 
then,  in  dilatation,  the  chronic  catarrh  be  antecedent  or  consequent,  the 
contents  of  the  stomach  are  relatively  or  positively  too  much  for  it;  and  this 
state  of  things  is  the  worse  the  weaker  the  muscular  coat  On  the  other 
hand,  let  these  causes  be  what  they  may — be  they  the  gorging  of  food 
and  liquids,  wholesome  or  unwholesome,  or  lowered  vitality  duo  to  previous 
illness  or  otherwise, — under  any  or  all  of  these  circumstances  it  is  rare  to 
find  a  dilatation  equal  to  that  of  mechardcal  obstruction ;  in  extreme 
cases  of  stenosis  the  stomach  may  reach  the  pubes,  but  never,  I  think,  in 
atony.  On  the  other  hand,  the  physician  who  neglects  the  factor  of 
dilatation  because  the  stomach  is  not  so  blo\^Ti  out  and  washy  as  to  force 
itself  tipon  his  notice,  htLs  an  imperfect  comprehension  of  his  case,  and 
an  imperfect  hold  up*m  the  means  of  cure  ;  yet  it  is  not  a  dozen  years 
since  a  London  physician  f>f  almost  singidar  eminence  said  to  me  that 
of  dilatation  of  the  stomach,  apart  from  pyloric  obstniction,  he  knew 
nothing.  ** Nervous  dyspepsia" — apart  from  the  grosser  dietetic  errors, 
anjemia,  the  acute  diseases,  and  the  catarrh  which  plays  in  and  out 
with  these  causes — is  not,  in  my  experience,  a  frequent  or  direct  cause 
of  dilatation.  Of  this,  however,  I  shall  speak  again  under  diagnosis,  and 
I  have  refer  led  to  it  under  **  Neuroses  of  the  Stomach.*'  I  repeat,  how- 
ever, that  Dr.  Lauder  Bninton  has  found  a  transient  condition  of 
dilatation  of  the  stomach,  attended  probably  with  conti^action  of  the 
pylorus,  in  cases  of  sick  headache. 
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Acute  dilatation, — Dilatation  of  the  stomach  may  occur  not  only  in 
the  overworked  or  irnuaed  organ,  such  as  we  have  had  in  our  mind^,  or 
after  a  debauch  (6),  but  the  stomach,  as  I  have  said,  may  be  suddenly 
overwhelmed  and  swift  de^Uh  may  ensue.     Two  cases,  originally  published 
by  Dr.    Fagge  under  the  title  of  "Acute  Gastric  Distension,"  ai'e  the 
classic^d  crises  of  the  kind.     B<.)th  aises  occurred  in  men,  the  one   l>eing 
thirty  and  the  other  twenty  years  of  age.     The  symptoms  and    signs 
wore  much  the  siime  in   both  ;    the  symptoms  may  be  summed   up  a& 
pain  in  the  stomach,  anuria  and  collapse  ;    the   signs  were  those    of  a 
largely  disteniled  stomach,  more  or  less  full  of  fluid.     In  the  second  case 
the  stomach  was  emptied  by  the  pump,  but  in  spite  of  this  inea.sure  death 
followed  in  a  few  hours,  as  it  did  also  in  the  first  case,     I  should  add, 
however,  that  in  the  second  Ciise  a  sloughing  abwcess  existed  behind   the 
diKwlenum.     t>n   section   the   mucous   membrane   was  not  examined    in 
either  case,  but  in  both  the  stomach  when  relieved  of  its  load  returned 
to  its  normal  dimensions.     Dr.  Fagge  was  disposed  to  attribute  to  the 
stomach    itself    that   fluid   which   was  found   in   quantity   so  enormous 
as  to  cause  pandytic  distension   of  the  viscus.     Sir  William  Broadl>ent 
lately  told  me  of  a  case  of  dilated  stomach  under  his  care  fix>m  which 
eight  pints  of  fluid  ^\ere  removed  by  the  syphon.      No  sooner,  however, 
was  this  volume  of  fluid  removed  than  the  stomach  l)egan  to  refill  and  was 
rapidly  distended  again  to  its  former  dimensioTis.   Happily  such  tremendous 
cases  as  thc^c  are  very  rare.     Dr.  Wllsun  Fox  speaks  of  eases  of  sudden 
dilatation,  and  refers  to  Huraby  and  Miller  s  aises  which  were  marked  by 
surlden  in  vision,  vomiting  and  death  in  a  few  diiys.     The  causes  of  such 
cases  as  these  arc  undiscovered  ;  vomiting  took  place  in  most  or  all  of  them 
at  the  outset,  but  this  palliative  eflbrt  ceased  as  the  distension  beaime 
extreme  :  yet  the  stomach,  on  removal  from  the  Ixjdy,  shnink  back  to 
something  like  its  natural  size,  sbo\\ing  only  white  stria?,  like  linese  gravi- 
danim,  upon  it^  surface.     Pepper  and  Stengel  suggest  that  the  immctliate 
cause  is  spiusm  of  the  pylorus  due  to  irritation  by  the  contents  of  the 
stomach,     Quses  of  an  acute  or  sometimes  of  an  overwhelming  kind  have 
also  been  reported  by  Andral,  Peebles,  En*lnianii,  Kundrat,  Oser,  and  Piofus 
(6).     Acute  dilatation  of  the  stomach,  ns  onlinarily  seen,  is  a  much  less 
destructive  aflair.     Grievously  as  it  may  afflict  and  maim  the  patient,  it  is 
not  usually  so  swift  a  messenger  of  de^th.      In  my  own  experience  the 
malady  has  only  occurred  as  the  sequel  or  complic4ition  of  other  acute  and 
debilitating  diseases.      In  acute  rheumatism,  in  the  more  active  forma  of 
pulmonary    tuberculosis,    in   malignant  endocanlitis,  in    septic^'niia,    in 
influenza,  or  again  in  chronic  non-felirile  diseases  such  aa  dialjctes,  in 
all  of  which,  as  I  have  said,  cx^nvalcscence  is  often  grievously  delayed 
by  a  dilatation  of  the  stomach,  it  either  appears  with  some  suddenness, 
or,  if  more  gradual  in  its  approach,  is  overlooked  in  the  earlier  stJiges 
which  are  concealed  by  the  priraary  malady*     In  either  case  the  dilata- 
tion may  be  well  marked,  but  is  never  so  great  as  in  pyloric  stenosis. 
There  seems  to  be  something  more  than  mere  atony  about  it ;  in  acute 
rheumatism  and  pulmonary  phthisis  the  toxic  state  of  the  blood,  acting, 
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perbapB,  upon  the  nervea  (neuritis  or  myositis?),  may  intensify  if  it  do 
not  set  up  the  niiachicf.  A|>art  from  ijericarditis  or  endocarditis  the 
heart  may  dilate  in  like  manner.  However  this  may  be,  the  patient, 
bad  enough  to  l>egin  with,  falls  lower  and  lower  ;  he  wastes  more  rapidly, 
and  hifi  strength  wanes,  or  fails  to  increase,  more  than  the  ordiiKiry 
factors  of  the  ease  quite  account  for.  The  physician  who  docs  not  forget 
the  liability  of  the  stomach  to  fail  in  the  fight,  will  examine  the  organ 
and  readily  discover  the  signs  of  no  incipient  [wilsy.  In  such  casea 
recovery  is  still  possible^  but  at  heavy  usury ;  the  patient  creeps  out  of 
his  chamber  wan,  languid,  and  emaciated,  and  regains  his  health  but 
imperfectly  in  a  year  or  two.  Not  only  is  the  general  health  slow  in 
returning,  hut  tlie  stomach  itself  is  almost  the  last  part  of  the  Inidy 
to  regain  tone  and  functional  vigour.  8uch  a  patient  enters  np^on  con- 
valescence pined  and  reduced,  and  has  to  face  the  world  again  as  a 
chronic  dyspeptic.  For  many  a  months  or  even  for  a  year  or  two»  a 
physical  examination  \nll  demonstrate  how  hard  it  is  for  a  hollow  organ 
to  recover  a  strain  beyond  the  limilii  of  its  nattiral  elasticity.  In  other 
cases  I  need  not  say  that  the  dilatation  of  the  stomach  is  but  one  more 
shaft  from  the  qinver  of  Azmel ;  discovered  or  undiscovered,  it  is  but 
a  |Mirt  of  the  c*>m]:>any  of  death.  A  few  months  ago  I  saw  a  gentleman, 
advanced  in  years,  in  whom  collapse  had  suddcrdy  set  in.  He  had  made 
a  very  tedious  but  not  nnsnlistantial  amendment  from  pneimionia.  The 
collapse  was  combated  with  some  promise  of  success  for  some  hours,  but 
death  was  not  averted.  This  calamity  being  unexpected  and  somewhat 
difhcult  to  explain,  a  necropsy  was  made  anrl  dilatation  of  the  stoma  eh 
was  found.  Either  the  dilatation,  which  may  have  existed  some  time, 
had  suddenly  increased,  or  it  had  suddenly  become  too  much  for  a  weak 
heart  There  was  no  gross  disease  of  the  stomach.  Sir  William  Broad- 
bent  describes  a  similar  ciise. 

In  very  rare  cases  of  acute  dilatation,  then,  as  in  Fagge^a  reports,  and 
in  the  case  refwrte^l  to  me  by  Sir  William  Broadbent,  the  stomach,  not 
incapable  of  contraction  when  relieved  of  its  burden,  seems  to  be  flooded 
by  an  overwhelming  weight  of  fluid,  the  origin  of  which  is  unknown  ; 
in  other  ciiacs  the  dilatation,  which  may  be  compared  to  that  of  the 
heiirt,  is  due  only  to  a  relaxation  of  the  Ume  of  the  muscidatnre  of 
the  organ  (S) ;  in  others  the  nervo- muscular  machinery  seems  to  be 
poi.soncd  by  the  toxins  in  the  blood  (a),  as  it  is  in  diphtheria,  enteric 
fever,  influenza,  and  like  maladies.  In  these  latter  cases  the  dilatation 
sets  in  with  some  acuteness,  and  is  very  obstinate — as  incin*al4e  as  a 
dilated  heart  or  a  dihitcd  bladder.  In  chronic  pulmonary  tulaercnloyis 
the  heart  and  stomach  often  present  signs  of  dilatation  and  of  poisoned 
function  due  to  the  absorption  of  ptomainea  ;  but  the  dilatation  is  rarely 
excessive.  Repair  is  possible  in  the  more  hopeful  of  these  cases,  but  at 
be^t  it  is  a  slow  business.  On  the  whole,  however,  if  we  exclude  the 
overwhelming  attacks  of  Fagge,  and  those  consequent  on  acute  fevers, 
acute  dilatation  is  probably  a  very  rare  disease. 

Chnmie  dUatnliojt,  on  the  other  hand,  is  common  enough,  and  occurs 
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either  as  a  primary  malady,  or  as  a  secondary  event  in  chronic  exhausting 
diseases,  such  as  phthisis,  diabetes,  and  so  forth.  The  miiscidar  coat  of 
the  viscus,  submitted  to  a  strain  positively  or  relatively  too  great,  yields 
beyond  it>3  power  of  resilience,  and  remains  in  an  abnormally  extended 
state.  In  the  acute  form  the  prioiary  fault,  so  far  as  the  stomach  is 
concerat^d,  seems  to  b©  in  muscle  or  nerve  ;  in  the  chrome  form  the  fault 
may  lie  in  the  musfuLir  or  secretory  st met ure.  The  former  is  iLsuallj^  in 
fault  when  the  stomat-h  fails  in  the  course  of  an  exhausting  disease,  the 
latter  when  the  malady  arises  in  the  stomach  itself :  in  the  former  Ciisc,  if 
the  chemistry  of  the  stomach  be  faiily  miuiitained,  dilatation  will  probably 
be  averted  or  overcome.  Bouchard  (8)  says  that  the  stomach  is  dilated  in 
80  per  cent  of  chlorotic  women,  but  this  is  atj  exaggerated  estimate. 
Dilatation  of  the  stomach  not  infrec|uentty  arises  from  the  ingestion  of 
large  qmintities  of  fluid.  I  have  nftcn  seen  it  in  heavy  drinkers  of  beer, 
and  in  persons  who  hjive  abandoned  themselves  to  the  use  of  aerated 
waters  or  to  the  voluminous  teadrinking  not  uncommon  in  the  more 
temperate  class  of  miners,  engine-drivers,  stokers  and  like  dusty,  thirsty 
labourers.  Unfortunately  these  workers  also  consume  with  their  tea  a 
large  quantity  of  carljohydrates ;  they  leave  home  in  the  morning  after 
a  Ijreakfast  of  hot  tea,  bread  and  butter  and  cakes,  and  carry  with  them 
more  bread  and  htitter  and  a  cjin  of  tea  in  their  pouches ;  and  on  this 
they  live  until  the  return  home,  which,  in  the  case  of  railway  men,  may 
be  at  a  very  uncertain  hotir.  Thus  the  stomach,  wind-blown  rather  than 
hard- worked,  *loes  not  by i>er trophy  after  the  fiishion  of  the  stomach  of 
the  over-feeder,  whose  t4djle  is  well  spread,  and  whose  diet  is  as  vaned  as 
his  digestion  is  vigorous  and  his  food  nutritious,  but  tends  rather  to 
dilatation.  The  big,  well-fe*!  st-fimachs  are  soon  reduced  by  proper  treat- 
ment when  dyspepsia  drives  their  owners  to  the  doctor  ;  but  the  thin, 
inflated,  and  ill-nouHshed  stomachs  do  not  contain  within  themselves 
the  sjime  mesina  of  repair.  Moreover,  the  stomach  of  the  glutton  often 
makes  more  than  onli nary  quantities  of  gastric  juice;  but  the  distension 
of  the  walls  of  the  lil-fed  stomach,  thinning  out  the  glandular  strnctures, 
impoverishes  them  ;  and  the  fcMjd  finds,  not  an  increased  me^isure  of 
solvent,  but  a  positive  deficiency.  Thus  digestion  is  delayed,  flatulency 
increases  more  and  more,  the  stomach  gives  way  more  and  more,  and 
the  e\il  grows  in  geometric^d  ratio.  A  large  hulk  of  fluid,  then,  tends 
to  dikte  the  stomach:  if  the  food  be  generous  the  dilatation  is  well  com- 
pensiited  by  hypertrophy,  and  the  organ  can  pull  itself  together  ;  but 
if  the  food  be  poor  and  win<ly  the  strain  acts  upon  an  organ  the  natural 
elasticity  of  which  is  alremly  impaired :  in  such  cases,  as  I  have  often 
observed  in  miners,  the  results  may  be  iiTeraediable. 

There  are  two  kinds  of  acid  dyspepsia :  the  one,  which  is  of  rare 
occurrence,  depends  upon  an  excessive  secretion  of  hydrochloric  acid  ; 
the  other  upon  the  generation  of  lactic  and  butyric  acid  by  the  activity  of 
the  several  bacteria  of  these  fermentations.  With  the  fonner  kind  we 
have  now  little  concern  :  it  is  said  that  byperchloi  hydria  is  a  cause  of 
dilatation,  but  on   slender  grounds :    the   latter  kind   is    the  result  of 


a  deficiency  of  secretory  or  of  muscular  power,  or  of  Ix^th,  so  thtit  the 
contents  of  the  sac  fall  more  readily  to  those  microbes  which  would 
be  hindered  by  the  niineml  acitlity  oi  the  Yigoroug  stomach,  and, 
being  delayed  in  their  progress  through  the  pylorus,  give  easier  occasion 
to  the  agents  of  fermentation.  Thus  initial  feehlencsa  of  gastric  juice 
le^ids  t-o  delay  of  the  chyme ;  the  chyme  thus  delayed  and  ini perfectly 
re*kiced  falls  the  more  readily  into  fermentation ;  and  the  prtwhicts  of 
fermentation  distending  walls  already  lacking  in  tone  handicaps  them  moi*e 
and  more  in  the  race  of  peristalsis.  The  stomach  is  tiius  in  a  vicious 
circle ;  its  very  feebleness  increa-ses  its  bunlen,  and  dilatation  seems 
inevitable.  If  in  addition  to  these  conditions  an  especially  flatulent  food — 
such  as  tea  and  breatl  and  butter — be  consumed  in  large  quantities,  things 
go  from  worse  to  worse  ;  the  stomach,  like  a  dilatc^d  hearty  is  stretched 
beyt^nd  recovery,  and,  as  Coiinheim  says,  the  fiatient  has  now  a  ^nnegar, 
now  a  gas  factory  in  his  body.  There  is  no  superstition  more  tenacious 
of  life  than  that  which  prescribes  carbohydrates  to  all  dyspeptics  as 
**80  digestible^';  and  int€  weak  stomachs  remly  to  dilate  is  thrown  a 
mass  of  such  a  dish  as  rice  pudding, ^a  bulky  food,  im|>erfectly  salivated 
nnd  peculiarly  apt  to  fall  into  decomposition  with  the  disengagement  of 
volumes  of  carbonic  acid  g;Lg» 

A  woman  of  about  fifty  once  came  under  my  care  for  "  Heart  Dis- 
efise."  I  found  the  rhythm  of  the  organ  as  irregular  as  it  well  could  be. 
The  stomach  was  dilated.  She  had  been  nursed  and  ke])t  almost  entirely 
in  bed  for  three  months  ;  without  altering  the  other  conditions  in  any  way 
we  took  her  oft'  the  invalid  diet  of  pap  and  tea  and  the  like,  put  her  upon 
a  drier  diet  of  tender  meitts  with  but  little  starchy  matter  or  cellulose,  and 
cut  oft'  tea  and  coftee  ;  in  a  fortnight  she  felt  a  different  person  and  her 
heart  had  become  nearly  regular,  as  regular  as  after  so  long  a  bad  habit 
it  was  likely  to  become.  She  soon  got  so  far  well  that  I  lost  sight  of 
her.  No  doubt  the  heart  was  dilated,  but  the  flatulent  and  distended 
stomach  was  a  groat  aggravation  of  her  disorder. 

A  dilated  and  flatulent  stomach  may  disturb  and  gravely  disturb  a 
noraial  heart :  when  the  heart  like  the  stomach  is  wejik  and  dilated  also, 
the  distui'bance  is  at  once  more  distressing,  more  persistent,  and  more 
mischievous.  If  one  of  the  results  be  a  rise  of  venous  pressure  in  the 
abdomen,  the  stomach  suffers  more  and  more,  yields  more  and  more,  and 
thus  the  embarrassment  of  the  heart  is  multiplied.  Dilatation  of  the 
stomach  docs  not  attain  any  very  great  dimensions  in  heart  dinense,  but 
ii  a  frequent  and  very  troublesome  addition  to  the  disonJers  more 
directly  cardiac. 

Spitsmodic  asthma  is,  of  course,  grievously  aggravated  even  by 
moderate  gastrectasis ;  and  it  is  aaid  that  this  extension  may  set  up 
asthma  even  in  persona  to  whom  it  would  otherwise  have  been  unknown. 

Lose  of  tone  in  the  muscular  fibre,  theuj  luid  a  defective  gastric  juice, 
conditions  common  enough  in  chi*onic  diseases,  are  fertile  sources  of 
dilatation  of  the  stomach — a  condition  much  aggra%^ated  if  the  so-called 
**  dyspeptic  "  is  put  on  carbohydrates  with  the  notion  that  they  are  digest- 


ible.  The  next  factor  to  command  our  attention  is  gastric  cataiTh.  The 
state  I  have  just  indicc'ited  is  one  always  ready  to  call  forth  a  catarrh  ;  on 
the  other  hand,  a  gastric  catarrh,  by  reducing  the  value  of  the  gastric  secre- 
tion and  promotitig  fermentation,  is  a  potent  means  of  setting  up  dilatatioiu 
Gastric  catarrh,  again,  must  not  he  treated,  as  so  commonly  it  is  treated, 
by  Ciirbohydrate  food.  The  contents  of  the  c^itarrhal  stomach  tend  too 
much  towards  alkalinity,  and  thus  to  the  harl>oiirage  and  cultivation 
of  bacteria  ;  it  should  hio  our  business  to  make  these  contents  acid  i^nth  a 
nuneraj  acid,  and  to  giv^e  fincly-mincetl,  t€iulcr  meats  with  hydrochloric 
acid  after  the  meals.     As  Dr,  Sidney  Martin  has  well  insisted,  pepeine  may 
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be  needed,  hydrochloric  acid  is  certainly  needed,  Pepsi ne  is  a  more  per* 
aistent  element  in  the  secretion,  and,  moreover,  as  a  ferment  its  work  18 
not,  like  the  work  of  hydrochloric  acid,  in  direct  proportion  to  the  quantity 
present.  l)r.  Saundby,  in  his  article  on  diabetes  in  this  volume,  says 
that  the  dilated  st^jmach  of  diabetes  is  catarrhal  and  the  mucous 
membrane  often  thickened ;  and  Dr.  Soltau  Fen  wick  (2\)  seems  to  hold  ibe 
same  opinion  of  its  origin  in  phthisis.  Dr.  Fen  wick  s^iys  that  in  phthisis 
of  moderate  severity  some  dilatation  is  almost  always  present ;  and  in 
later  stages,  if  the  case  be  slow  and  protractefl,  the  greater  ciunrature 
may  fall  sevend  inches  below  the  navel,  and  even  to  the  pubes. 

Dilatation,  then,  is  variously  associated  with,  catarrh,  as  cause,  con- 
comitant^ or  consequence.  The  cfivity  is  never  thoroughly  emptied,  and 
thus  always  contains  a  remnant  of  decomposing  food  to  taint  all  that 
comes  in.     But  this  retention  is  at  its  highest  in  cases  in  which  there 
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is  some  mechanical  obetifccle  at  the  pjlortis.  It  is  in  these  cases,  whether 
of  canctsr  of  the  pyloms,  of  fiWous  thickening  of  the  part,  of  external 
adhesions,  of  torsion,  of  cicatnciiil  closure  due  to  past  ulceration  or 
possibly  to  corrosive  poison,  that  dilaUtiou  reaches  its  highest  expression. 
It  is  in  cases  of  pyloric  obstniction  that  the  sicjraach  attains  those 
jKJrtentoiia  proportions  which  enable  the  patient  to  deliver  himself  of 
vomitings  which  till  a  bticket.  Curiously  enough^  in  pyloric  obstruction 
the  stomach,  instead  of  yielding,  sometimes  contracts,  its  coats  becoming 
enormously  thickened  and  its  cavity  rediicerl  In  a  man  ng^A\  about 
forty,  whom  Sir  W,  Gull  saw  with  me  at  the  close  of  his  life,  and  in  whom 
the  s>Tnptoms  pointed  to  a  greatly  thickened  and  contracted  stomach,  this 
state  and  pyloric  stenosis  were  found  after  deuth.  The  stenosis  was  due  to 
the  scars  of  three  or  four  simple  ulcers.  It  is  reinarkable  tliat  some  three 
years  before  his  death  the  stomach  was  considerably  dilated,  and  that 
this  dilatation  gratlually  gave  place  to  the  contraction.  The  walls  were 
of  extraordinary  thickness  and  the  cavity  very  small.  There  was  no  carci- 
nomatous infiltmtion.  The  thickening  was  largely  cirrhotic,  yet  during 
life  peristalsis  was  vor}'  active  and  visible  \inde  p.  44  3,  the  same  case]. 

Dilatation  of  the  stomach  is  apt  to  follow  surgical  operations  upon 
the  abdomen,  ami  to  give  rise  to  alarming  symptoms  which  may  lie  much 
relieved  by  lavage. 

By  tJrsion  we  mean  that  a  distended  and  overloarled  stomach, 
dragging  at  its  pyloric  attnchmentsj  causes  acute  flexiu'e  there  whereby 
the  issue  of  its  contents  in  the  normal  direction  is  still  further  impeded, 
Sir  William  Broadbent  has  addcil  to  tlds  certain  cause  of  increasing 
gastric  dilatation  the  supposition  that  in  some  persons  the  lesser  omentum 
is  too  short  and  the  suspension  of  the  pylorus  unduly  high.  In  such 
cases  the  kiuk  at  the  pylonLs  would  form  more  readily,  and  such  persons 
would  have  a  predis|>osition  to  dilatation  of  the  stomach.  For  information 
concerning  the  mechanism  of  dilatation  of  the  stomach  by  displacement 
of  the  kidney  forward  so  as  to  press  upon  the  fixed  descending  portion 
of  the  duodemun,  and  to  obstruct  the  passage  of  the  chyme,  the  i  eader  is 
referred  to  the  article  on  ^'Nephroptosis''  in  the  next  volume  of  this 
System, 

Symptoms. — It  must  be  remembered  that  in  not  a  few  casea,  more 
especially  in  those  in  which  gastrectasis  is  a  complication  or  sequel  of 
some  other  disease,  the  patient  may  not  complain  of  any  chamcteristic 
symptoms;  in  the  midst  of  his  other  troubles  some  dyspepsia,  flatulence, 
or  gastric  discomfort  may  pass  unnoticed,  or  be  accepted  as  part  and 
I>arcel  of  the  constitutional  state.  In  all  cjises,  therefore,  in  wdnch 
dilatation  may  be  suspected,  a  careful  physical  examination  must  be  made. 
The  symptoms  of  chronic  dilatation  of  the  stomach  are  often  of  a  general 
kind  ordy,  such  as  feebleness,  anteniia,  emaciation,  thirst,  scanty  iinne 
often  abnormal  in  its  constituents,  heavy  aching  limbs,  sallow  and  hollow- 
eyed  face^  pale  flabby  tongue,  sour  breath,  dryness  of  the  skin  and  other 
tissuea,  chilliness  even  to  ashiness  or  cyanosis  or  subnormal  bodily  tempera- 
ture, vomiting,  and  certain  nervous  symptoms,  sometimes  of  a  peculiar 
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kind  aod  due  more  or  less  perhaps  to  peculiar  causes,  as  will  appear 
hereafter.  Pain  and  vomiting  may  also  b©  present  and  more  definitely 
indicate  the  nature  of  the  disease. 

/'rt//j.  —  Tlie  pain  in  dilatation  is  not  the  ordinary  pain  of  dyspepsia, 
or  is  that  pain  with  a  dilfereiicc.  It  is  not  felt  especially  after  food;  it  is 
not  associated  with  eructations  or  acid  risings ;  it  is  not  periodic  or  even 
very  variable,^  It  is  not  the  acute  pain  of  gaBtra!^a  or  of  some  caeesof 
malignant  disease,  it  is  rather  a  sense  of  weight  or  oppression  ;  hut  it  is 
none  the  less  wearing  and  intolerable.  This  pain  is  due  to  the  burden 
within  the  stomach,  and  is  quickly  relieved  for  a  time  when  by  vomiting 
or  syphona.;e  the  burden  is  removed.  It  is  chaiTicteristic  rather  of 
dilatation  mechanically  produced. 

Thirst  is  not  less  distressing  than  pain.  Full  of  slop  as  he  is,  the 
patient  burns  with  thirst,  as  absorption  from  the  an  re  mi  c  and  perhaps 
catarrhal  walla  of  the  stomach  is  almost  at  a  standstill,  and  the  liquids 
drunk  by  the  thirsty  sulferer  lie  in  the  sac  stagnant  until  rejected  ;  the 
thirst  which  follows  even  ordinary  and  oceasional  vomiting  is  well  ktiown 
to  every  reader  of  these  pages. 

The  utine  for  the  same  reason  is  scanty  and  tisually  deficient  in 
chlorides.  It  is  often  alkaline  and  contains  triple  phosphates.  Dr. 
Sidney  Martin  tells  us  that  it  may  contain  excess  of  ethereal  sulphates 
from  the  putrefactive  changes ;  though  such  changes  (as  he  observes)  are 
more  usual  in  the  intestines  than  in  the  stomach.  Albtimin  is  not  an  uncom- 
mon impurity  of  the  urine  in  cases  of  gastreclasis  of  the  extremer  degrees  ; 
or  at  an  earlier  st^age  albumosuria  (peptonuria)  may  occur,  as  in  carci- 
noma or  ulcer  of  the  organ.  Acetonuria  is  occasionally  seen  in  cases  of 
dilatation  of  the  stomach  ;  for  a  further  account  of  this  symptom  the 
reader  is  referred  to  the  article  on  "Ulcer  of  the  Stomach  "  (p,  5^2). 

The  Boireh. — Dryness  of  the  skin  and  indeed  of  all  the  tissues,  and 
consti]>ation  of  a  must  obstinute  kind,  are  conspicuous — the  faecal  masses 
being  shrunken  and  hard.  Conversely,  these  symptoms  should  lead  to 
suspicion  of  dilatation  or  other  atrophy  of  the  stomach.  It  is  said  that 
diarrhwa  occurs  in  some  ciises  of  gastrectasis.  I  am  again  indebted  to 
Sir  William  Broadbent  lOr  the  account  of  a  lady  oticc  under  his  care 
for  gastrectasis,  in  whom  the  stomach  would  empty  itself  from  time  to 

'  A  stomach  which  h  rapuWe  of  frcquetit  iipward  discharpipa  of  its  coDt«nta,  whetTier  Mlid 
or  gaseoui*.  is  not  seriously  dilated,  1  omit  all  allusion  iu  tbu  text  to  tho»*e  ca^^es  in  whicl) 
jinlplHirett&d  hydrogen  is  thiin  ditchargieil  :  the  Bymptom  i«  a  very  noHome  one.  The  gus  \« 
wjtagonistio  to  the  lactic  acid  fermentalloti  ;  it  la  often  asm>oiatotl  with  hydrogco  and  niarsh 
gas,  and  Boaa  savs  it  is  a  r^suilt  of  dilatatirm  (6a).  The  symptom  ia  of  rare  ocoaiTBiice 
and  ditTicult  to  explain  ;  lint  in  my  ex|i€rienc€  it  i»  not  cluiractfristic  of  dilritatioTu  It 
may  be  due  to  abnormal  patencv  of  the  pylorus,  so  that  intc^Htial  ^nfic*^  ntm  into  the  fitomach. 
I  recently  saw  a  bml  case  of  the  kind  with  Mr.  Coi^ley  of  \Vi!d>ech  in  a  neurotic  younig 
woman.  The  stomach  was  not  permanently  dilated^  nn<l  Mr.  Co^dey,  by  test  Invi^pp, 
t>plii?vfii  it  (wxMiFftd  independently  of  albuminous  foo4.  Indeed,  the  phennmeiioii  wonld  recur 
after  the  ^tounich  had  junt  >*e.n  waaheil  oot  and  was  prcsnmublv  empty.  Indol  haa  been 
detected  in  thi-  stonmth  in  rare  caaea.  and  Rulphnrettcd  hvilroffen,  like  in'lol,  n*ay  b^  due  to 
the  presence  of  the  colon  bacillus  (46aV  Hoppc-J?eyler  (27)  aualyved  the  gases  in  eleven 
cases  of  gastrtintashi  and  fonnd  varvlns;  proportiona  of  hydrogen,  nitrogen,  carbonic  acid, 
and  oxygQiL    The  gas  was  tiaually  i n Ham m able. 
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time  with  a  nish  from  tfie  bowels.  The  re^umljent  p<jetiire  seemoil  to 
be  the  means  of  enabling  the  viscus  thus  to  unload  itsolf ;  after  retiring 
to  rest  the  jKitient  wonlcl  have  a  sense  of  the  guKhing  of  fluid  within  her, 
and  on  seeking  the  ch>sot  a  profuse  liqtiid  tliaeharge  wcnild  issue  fr-om 
the  rectum.  After  such  a  tlis^chiirge  the  stomach  was  no  lunger  perceptible 
by  the  physical  signs  which  had  pjeviuusly  niaile  it  very  mxiTiifest. 
Ultimately  an  autopsy  was  ohlfiined  and  non  iiialigriaut  thickening  of  the 
pylorus  without  stenosis  was  found.  In  the  upright  position  the  pylonis 
Wcis  prohably  closed  by  acute  flexion  of  the  part  at  the  point  of  suspension. 

Emmatum. — The  late  E)r  Sutton  tells  a  horrid  story  of  an  autopsy  on 
a  ca.se  of  his  own  in  which  he  foruid  fowl  impacted  layer  ufM^ri  kiyer 
in  the  stomach  and  gradually  so  consolidated  there  that  the  cavity 
was  represented  only  by  a  small  passage,  in  the  middle  of  the  mass, 
through  which  fluids  had  trickled  into  the  ibiodenum.  This  may  serve 
as  an  extreme  instance  of  the  eossation  of  all  niitntive  function  in  the 
organ ;  and  if  the  stttc  of  the  ingesta  is  usually  mther  that  of  a  sour 
fermented  *'swill/^  the  absorption  of  nutritive  matters  is  none  the  less  in 
abeyance,  and  none  the  less  is  the  patient's  lx>dy  reduced  by  a  dry 
atrophy.  Moreover^  such  focxl  as  may  be  absorlied  is  l^y  the  abnormal 
decomposition  reduced  to  almost  worthless  elements.  The  appetite  is 
Ijad  or  capricious. 

Temperatmr.^As  m  other  cases  of  reduced  vitality  the  temperature 
often  falls  l>elow  the  normal  range.  From  lack  of  fuel  the  warmth  of  the 
body  is  spent  and  not  replenished.  The  patient  feck  chilly,  is  cold  to 
the  touch,  pinched  in  face,  and  may  become  even  ashy  or  cyanotic. 
The  pulse  is  often  very  slow,  it  is  always  feeble.  Such  changes  may 
be  due  in  part  to  auto-intoxication, 

Fomitiwj  is  not  a  constant  symptom.  The  small  part  taken  by  the 
stomach  itself  in  the  act  of  vomiting  is  prolwdily  leas  and  less  possible  as 
the  stomach  is  extended  ;  the  reflexes  arising  from  its  interior  surface 
are  weakened,  and  until  the  irritation  becomes  extreme  the  vomiting 
machinery  is  not  chilled  inU>  action.  Sfieakirig  generally,  %'omiting  is  more 
freipient  and  charactei  istic  in  cases  in  which  dilatation  has  come  on 
gradually  from  mechanic^d  causes,  in  the  midst  of  comparative  health, 
than  in  cases  in  which  the  viscus  has  yielded  under  the  shadow  of 
exhausting  constitutional  maladies.  The  vomiting,  when  present,  is  not 
frequent,  it  does  not  return  after  most  of  the  meals,  as  in  lancei-  without 
diiat^ition,  but  three  or  four  meals,  or  the  meals  of  three  or  four  days, 
accumulate.  Moreover,  inflividuals  differ  a  good  deal  in  readim^ss  to 
vomit  For  like  reasons  eructations  of  food  are  unusmil  ;  the  stomachy 
now  unable  to  expel  small  qtumtitics  from  time  to  time,  w^hen  its  burden 
becomes  intolerable^  is  passively  emptied  by  a  sudden  impulse  of  the 
abdominal  machinery.  The  dyspeptic  who  suffers  from  acid  eructjitions 
probably  has  no  dilatation  of  his  stomach.  Thus,  as  I  have  already 
warned  the  reader,  the  dilatation  is  often  latent.  I^naccountablc 
emaciation,  obstinate  constipation,  scanty  urine,  and  failure  of  bodily 
heat  should  move  the  physician,  therefore^  to  examine  the  stomach  care- 
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fully  ;  and  this  tha  more  as  dilatatinn  without  vomiting  may  sign  if 7  an 
acute  and  very  perilous  condition.  Whatever  the  history  of  the  disease, 
vomiting  is  a  conservative  process ;  by  thus  unloading  himself  the 
patient  gets  along.  In  a  case  of  large  ectasia  of  gradual  initiation 
the  act  tells  its  own  tale.  After  a  time  of  increasing  repleticm,  whether  by 
food  and  drinkj  or  by  some  such  weeping  of  the  walls  into  tho  gastric 
cavity  as  Fagge  supiiosed  and  Broadbcnt  obaerveib  the  burden  becomes 
intolerable.  Under  the  weary  education  of  affliction  the  abdominal 
ranscles  become  trained  to  the  new  labour,  and  at  a  certain  height  or 
at  a  certain  weight  of  gastric  contents  vomiting  l)egin8  in  earnest.  The 
nau!*ea  descrilied  by  most  authors  may  sometimes  be  felt,  but  in  my  own 
cases  nausea  has  nut  been  usual ;  somewhat  suddenly  the  contents  of  the 
sac  are  cast  up  by  con  tractions  of  the  abdominal  muscles  so  vi<.)lent  as  to 
shoot  the  foul  stream  from  the  mouth  as  from  a  pump.  As  if  by 
repeatetl  strokes  of  a  piston,  the  spouting  fills  the  pail  until  the  onlooker 
wonders  \vhence  it  all  can  come  I  The  vomit,  if  held  up  to  transmitted 
light,  is  usually  darkish  gray  in  colour,  and  streaks  of  a  lighter  gray 
mucus  are  seen  to  be  suspended  in  it;  on  the  top  is  a  darker,  browniBh 
froth  :  at  the  bottom  is  a  deposit  of  solid  matters  ;  chiefly  food-remnants 
mixed  with  mucus^  sarcinae^  yeast  cells^  and  other  microbes.  By  the 
microscope  or  with  the  naked  eye  matters  swallowed  many  days 
or  weeks  previously  are  often  to  be  found,  Sir  William  Broad  bent  found 
(private  report  to  myself),  on  a  certain  31st  of  March^  in  the  washings  of 
the  stomach  of  a  woman  suffering  severely  from  gastrectasis  a  remnant  of 
preserved  ginger,  which  had  beeu  eaten  on  the  previous  Christmas  Day. 
She  was  certain  that  she  had  never  eaten  of  ginger  since  that  day.  The 
fltufT  smclh  of  the  swill  tub,  an+l  is  mostly  acid  with  the  acids  of  fermenta- 
tion, though  in  some  cases  hydrochloric  acid  is  to  be  detected ;  often 
indeed  in  no  small  quantity  (Cahn  and  v.  Mering) :  it  seems,  therefore, 
that  hydrochloric  acid,  even  in  norma!  quantities,  does  not  always  arrest 
fermentatioiL  I  suspect  that  in  the  atonic  cases  free  hydrochloric  acid 
is  always  in  defect,  although  it  may  be  abundant  in  the  hyi^ertrophied 
stomach  of  stenosis.  The  ^  omit  probably  contiiins  also  certain  pnisonous 
products  of  which  little  ia  accurately  known,  but  ivhich  may  be  charged 
with  peril  to  the  patient  nevertheless. 

Unfortunately  the  vomiting,  violent  as  it  may  be,  does  not  quite 
empty  the  cavity  ;  and,  as  in  the  case  of  other  hollow  organs^  a  little 
pudtlle  remains  to  contaminate  all  food  subsequently  taken  in.  The  relief^ 
however,  such  as  it  is,  is  welcome  to  the  patient ;  for  some  hours  to  come 
he  is  free  from  his  distress. 

Kussmaui,  under  the  name  of  **  Tiefstand,*'  describes  stomachs  which 
by  means  of  tight  lacings  or  other  dislocating  agency,  are  tkrown  into 
a  loop  so  that  the  pylorus  approaches  the  cardia.  In  this  change  the 
smaller  curvature  becomes  acute,  the  large  curvature  extends,  and  the 
whole  organ  falls  deeply  down  into  the  abdomen.  In  these  casea^  he 
Bays»  vomiting  becomes  difficult  or  impossible ;  so  that  in  them  syphonage 
ia  of  urgent  importance. 
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NerrotJjf  xympifmis. — Besides  the  depression  of  spirit/?  which  ctinnot  fail 
to  be  present  in  an  abdoiiiinal  malady  so  persistent  ftiid  so  full  of  misery, 
there  are,  in  not  a  few  of  these  f>alientR,  symptoms  which  suggest  a  more 
specific  source.  The  weary  and  disheartened  sittferer  falls  into  a 
melancholy;  ho  is  annoyed  by  strange  sens  it  ions;  ho  is  fretful,  slee]>les8, 
and  subject  to  riight-niares ;  his  head  aches,  and  with  the  headaciie  may 
be  tinnitus^  vertigo,  or  visual  distui-baiiccs ;  he  then  may  fall  into  a 
syncope,  or,  worse  than  this,  tetany  or  con\'iilsions  may  appear,  or  even 
a  coma,  in  which  the  |)alient  may  die  [tide  art.  **Tetiiny,"  in  a  later 
volume  of  this  *%.*^/^*/^].  These  alarming  ami  perilous  events  socin  to 
depend  upc^n  the  formatinn  of  pr»isons  in  the  stomacli  ;  Ewald,  indeed, 
in  a  case  of  tetany  of  intestinal  origin  discovered  a  kind  of  pt<>miririe  in 
the  urine,  Trousseau*8  observations  on  tetany  in  the  dianhttta  of 
children  are  well  known.  Bouveret  ami  l^evic  injectal  fluid  from  the 
stomachs  of  such  cjisos  into  animals  and  thereby  set  up  tetanic  con- 
vulsions. The  sitrae  authurs  state  that  even  in  cases  of  such  severity 
an  excess  of  hytlrochloiic  acid  will  altogether  prevent  the  formatirm  of 
these  iHJisons.  Alcohol,  they  say  on  the  other  hand,  fa\Durs  their 
formtition;  and  till  this  observation  is  refuted  it  will  be  our  duty  to  avoitl 
alcohol,  if  possible,  in  our  diet^iryor  treatment.  In  discussing  the  causes 
of  this  fKjisoning  wo  are  reminded  forcibly  uf  Ennge'a  view  of  the 
stomach,  not  as  the  chief  organ  of  nutrition,  a  function  which  he 
attributes  rather  to  the  intestine,  but  as  the  seat  of  the  protective 
fimction  of  the  disinfection  of  ingesta  before  they  go  farther.  How  im- 
portant the  8t4^)mach  chemistry  is  in  the  aversion  of  such  dangerous 
poisons  aa  the  typhoid  and  the  choleraic  is  well  known.  It  may  be, 
therefore,  thai  the  brew  of  poison  is  due  negtitively  to  gastric  inefficiency 
rather  than  to  jwsitive  concoction.  In  the  Czcrny-Kaiaer  exj>criments, 
when  the  stomach  was  removed  from  dogs,  the  animals  were  |)oisnned  by 
foul  flesh  which  in  the  normal  state  they  woukJ  have  devoured  with 
impunity ;  and  Fawluw  obseived  a  like  result  in  dogs  after  section  of  the 
vagi  [sro  arL  "Neuroses  of  the  Stomiichj'  p,  464]. 

Alcohol,  again,  as  Tappeiner  has  indicated,  may  he  mischievous 
indirectly  by  facilitating  absruption.  Bamberger,  although  believing 
that  auto-intoxiciition  is  at  the  bottom  of  these  accidents,  reviews  among 
other  possible  causes  a  reflex  irritation  arising  from  the  walls  of  the 
stomarh,  and  rigain  the  di'siceatiim  of  the  tissues.  The  most  imjportant 
"desiccation,"  surely^  must  be  the  thickening  of  the  bltKxI  from  imperfect 
absorption,  which  I  have  com|>4ircd  to  that  in  cholera ;  and,  as  in  this 
disease,  it  is  apt  to  produce  morbid  phenomena  of  ita  own,  |iossibly 
even  the  tetany  ;  cerbiinly  cramp  is  common  in  gastrectasis.  At  present 
the  prevalent  working  hypothesis  is  that  one  or  more  soluble  poisons, 
formed,  or  at  any  rate  pre^^ent  unneulralised  in  the  stomach,  are  the 
cause  of  tetany  and  other  such  accidents.  Acute  nervous  disturbance 
and  death  have  CK^eurred  not  a  few  times  during  lavage ;  and,  beneficent 
as  lavage  is  on  the  whole,  it  is  alleged  that  tetany  and  worse  than 
tetany  have  been  disasters  due  to  this  operation.     Dr.   Soltau  Fenwick 
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has  carefully  consi'tlered  this  matter.  That  lavage  creates  the  dangerous 
factor  Beems  improbable,  but  it  may  dotermioe  the  aljsorption  of  it 
Dn  iJreschfcld  once  saw  tetany  appear  spontaneously  without  lavage  in  a 
case  of  ililatwi  stomach  \rh}c  art.  **  I J  leer  of  Stoiiiaeh,"'  p.  533],  Bouchard, 
amid  much  that  is  fanciful,  h:is  drawn  our  attention  forcibly  to  auto- 
inti*xicatiuni  and  we  canticit  ignore  his  argiimenti?,  even  if  we  think  some 
of  them  exaggnrated ;  other  phyjjicians  also  have  insisted  upfm  some 
such  explanation  t>f  phenomena,  which,  obscure  as  their  origin  may  be, 
are  none  the  less  hazardous  and  even  lethal.  Senator  was,  perluips,  the 
first  ^>  suggest  the  possibility  of  this  kind  of  autointoxication.  Yet, 
although  in  the  face  of  such  accidents  as  slow  pidse,  tetany,  convulsions, 
coma,  and  so  forth,  we  eanntJt  but  saspeeb  self  -  jjoisoning,  Miiller 
sotight  for  |)tomaim.'s  in  the  dilated  stomach  of  such  a  case  with 
negative  results ;  and  aU hough  Briegcr's  peptotoxiii  can  l>e  obtained 
in  the  laborator}'  from  fibrin,  it  has  not  been  fuund  in  the  stomach, 
Lorenz,  voo  Jaksch,  and  von  Noorden  have  found  acetone  in  the  stctmachs 
of  persons  apparently  poisoned  by  their  own  organs  ;  acetone  might 
arise  out  of  milk  fermentation,  but  as  it  is  more  or  less  oxidiscxl  on 
alisoi-ption  it  could  scarcely  accumulate  in  dangerous  quarititit^s.  No 
great  harm  Cc-in  come  of  the  decomposition  of  fat  or  of  carbohydrates; 
we  have  to  look  to  albuudnoiis  ingesta  to  generate  toxins,  but  oon- 
versiou  of  these  into  toxins  nnist  be  checked  in  the  presence  of  a  large 
quantity  of  acid,  even  if  the  aciil  be  organic  ;  and  as  a  matter  of  fact^ 
such  pro<hiet3  of  allniminous  dec  (mi  posit  ion  as  phenol  and  indol  arc  very 
rarely  seen.  However,  from  this  point  of  view  it  mtiy  be  unwise 
to  cut  flown  the  amount  of  cjirltohydrate  food  too  ujucIl  Obscure  as 
the  whole  subject  still  remains,  these  theoretical  considerations  must  not 
be  ignored.  Whatever  the  mmle  of  generation  of  toxins,  if  such  there 
be,  careful  washing  shoidd  rather  cleanse  and  prevent  evil  thim  be  itself 
the  cause  of  the  tetany  or  convulsions,  as  has  Ijeen  alleged  against  this 
mode  of  tre^itnu'Ut  \  though  it  is  conceivable  that  washing  may  favour 
absorption  at  some  criticiil  moment.  These  dangerous  accidents  at  most 
are  very  rare  ;  I  have  been  welshing  out  stomachs  for  fifteen  years,  at 
one  time  on  a  large  scale  ;  yet  I  have  never  seen  tetany  or  convulsions  in 
such  cases,  either  during  syphonagc  or  otherwise* 

Finally,  r5<iuch:ird  deserilies  an  arthritis  in  patients  suffering  from 
dilatation  of  the  stomach,  and  attributes  it  to  the  al>sorption  of  poison 
from  tlie  alimentjtry  canal :  I  cannot  call  to  mind  any  instance  of  this 
£issixiation  of  diseases. 

Physical  Signs* — -ImprftioiK — ^Emaciation  is  so  commonly  associated 
with  gastriKlasis  that  inspect  inn  of  the  alidomen  is  often  useful. 
Not  infrequently,  indeed,  the  outline  of  the  distendefJ  organ  can  be  seen, 
and  demonstrated  to  a  clas.s  ;  and  the  Ijreach  thus  made  in  the  symmetry 
*  of  the  contours  of  the  alxlnmen  is  very  characteristic,  the  fulness  lying 
towards  the  left  hypK-hondnum,  The  alnjomen  need  not  be  protuberant 
as  a  whole,  and  usually  is  not.  To  see  the  upper  boi-der  the  light 
should  be  at  the  foot  of  the  bed  ;  to  see  the  lower  border,  on  the  other 
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hand,  the  H^^ht  sbould  come  from  the  head,  AVlien  the  main  contours  of 
the  stomach  aro  vigible  ihe  orgiin  h  temporarilj  or  perTnanently  deranged  ; 
but  it  may  not  bo  dilated ;  on  the  contrary,  it  may  l>c  contracted  antl 
thickened.  If  the  lower  curvatnre  do  not  transgress  the  prirallel  of  the 
navel  the  distention  may  Ue  within  the  hounds  uf  the  normal,  or  at  any 
rale  the  stomach  may  \m  aide  t(j  ret-nver  itself  in  due  cour.se  ;  but  in  such 
Ciises  the  upper  contour  will  probalily  he  invisdjle.  In  many  thin  persons 
after  a  meal  the  flatulent  stomach  may  l»o  recognised  as  a  protul»erance  in 
the  epigastrium ;  but  after  a  short  time  it  recedes  within  its  proper  limits. 
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Tuk.  38. — Obitnictive  dtktaUon— iioa-malfgn«nt  atencHib  of  pylcmis ;  mtn  eeU  36  (Peppw  and  St«ngelX 

Sometimes  the  diagnosis  is  facilitatetl  by  making  the  patient  stand  up 
ami  placing  hira  so  that  the  light  falls  obliquely  upon  the  abdomen. 
Any  variation  hetwoen  tho  vertical  and  honzoiital  pustuies  will  of  course 
I>e  noted. 

If,  however,  the  smaller  curvature  be  visible,  and  the  larger  curvature 
sweep  down  to  the  pamllel  of  tho  navel,  or  one  to  four  finger-breadths 
below  it,  rising  again  into  tho  left  hypochondriura  up  to  the  tenth  nb, 
there  is  more  than  a  transient  distension ;  the  stomach  is  prolmbly 
stretched  beynnd  its  cajacity  of  resilience.  In  gross  feeders  the 
abdominal  widls  aro  usually  too  f;it  to  peiniit  the  outlines  even  of  a  big 
stomach  to  be  seen.  In  rare  casea  the  lower  margin  may  sweep 
dowTi  even  so  far  as  the  pul>es :  it  may  ^Irag  the  pylorus  from  iinilcr 
the  liver  downwania,  so  that  this  stnicturc,  even  when  free  from  disease, 
may  Im  perceptible  to  the  touch  ;  if  it  he  thickened  it  can  Ijc  grasped 
easily   enough,   or   adhesions    of   the   pyloric   portion    to    neighljouring 


stnicturos  may  be  detected.  Hero  again,  however,  the  possibility  d  i 
mere  displacement  without  great  dilatation  must  not  Ytc  forgotten,  1*W 
position  of  the  upper  contour  and  the  other  facta  of  the  case  will  pro^ 
ably  prevent  any  error  in  this  respect.  In  displacement  the  pnoari 
nence  of  the  stomach  below  ita  normal  position  contrasts  with  the  eplgis- 
trium  lift  hollow  by  ita  descent.  The  upper  border  often  travels  up  and 
down  with  the  breathing,  or  seems  to  do  so. 

If  the  outline  of  the  stomach  be  not  visible,  or  be  imlistinct,  or  if  tt> 
volume  be  not  suiliciently  manifest^  further  means  must  l>e  enqibfiii 
Lcube  introduce;!  a  stomach  scnmrl  for  the  purpose,  which  I  need  iiM 
deacribe,  aa  it  proved  to  Vm  of  little  service ;  I  believe,  indeed,  titts 
it  is  no  longer  used  by  Leube  himself.  Another  way  of  mapping  OQI 
the  stomach  is  by  administering  to  the  patient  an  alkaline  eftrboeile 
followed  by  an  acid,  so  that  gas  may  be  given  off  in  the  stomieki 
the  vohime  of  which  is  thus  made  matnfest.  Von  Ziemssen  prrfsn 
this  plan  to  any  other  of  the  kind  ;  he  gives  to  an  adidt  mart  tesm 
grammes  of  soiiium  bicarbonate  and  six  of  tartaric  acid  ;  to  a  wommQ  bf 
gives  one  gramme  less  of  each.  The  method  is  an  uncomfortable  on«  for 
the  patient,  poi^nilily  injurious?,  and  in  my  experience  has  Ik^cti  difficult  to 
control.  I  have  found  it  a  simpler  and  better  plan  to  pump  air  into  the 
stomach  by  means  of  the  syiihori  tube  ;  this  is  easil}^  done  with  an  intlntiag 
syringe^  autl  the  rfuaotity  of  air  can  bo  readily  increased  or  diminishwl  u> 
the  advantage  both  of  physician  and  patient  It  is  said  that  if  th# 
pylorus  bo  slack  distension  of  the  duodenum  can  be  deteet-ed  ;  tbi*  I 
have  never  seen  to  my  knowledge  ;  Imt  in  atonic  dilatation  irithoui 
8ten*>«is  the  irdlation  test  may  be  defojit^l  Ijy  the  escape  of  some  of  iBe 
air  into  the  bowel'?.  Pepper  ami  Stengel  thitik  that  l>y  inflating  <{uicJdy 
at  first  a  sp^ism  of  the  pylorus  n  set  up  which  prevents  this  escape. 

To  try  to  map  out  the  stomach  by  pouring  a  large  quantity  of  aomt 
fluid  into  it  is  to  forgot  that  the  stomach  is  movalde  as  well  as  distensible. 
Manometers  have  been  contrived  for  the  estimation  of  elastic  preasoreuf 
the  walls  of  the  viscus,  but  they  are  idle  toys. 

Peristaltic  movements  of  the  stomach  are  often  to  be  seen  ;  and  if 
they  do  not  occur  during  quiet  inspection  they  may  be  elicited.  Flicking 
with  tlie  wet  end  of  a  towel  is  said  to  be  a  good  way  of  produdoff 
them ;  but  if  they  are  to  be  got,  manipulation  will  suffice  to  bring 
them  out  If  the  left  flank  and  epigastric  region  Ije  kneaded,  roliiA 
or  chiifcd,  the  movements  come  out,  if  the  stomach  lie  capal»le  of  lb<?m; 
a  tnmonr  the  size  of  an  orange  m:iy  rise  in  the  cardiac  portion  und 
slowly  and  sinuously  travel  towards  the  pylorus  ;  this  movement  nwf 
be  repeated  either  spontitneously  or  by  a  renewal  of  the  hanilling.  R<" 
verso  peristalsis  is  occasionally  seen,  and  is  siguificant  of  pyloric  obitrui'^ 
tion.  In  most  cases,  however,  the  sinuous  movements  of  the  walla  *i« 
not  fully  visible  as  such  ;  but  from  a  flat  e[)igastrium  a  l^irge  boa  or 
phantom  tumour  may  suddenly  furra  under  the  t*ye,  and  falling  agaio 
may  reappear  at  another  part  of  the  g-astric  area,  the  intonuediate  jffo- 
gression,  if  such  it  Ik;,  being  lost  to  sight.     A  soft  and  flat  epigastnon 
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may  thiia  at  intervals  "rise  up  like  a  quartern  lojif/*  Sometiraes  hand- 
pressure  upon  any  tumidity  about  the  pylorus  will  force  up  the  fundus 
into  a  boss.  J^lovenients  of  this  kind  are  readily  apparent  only  in  cases 
of  a  chronic  course,  in  which  the  coats  of  the  stumnch  are  hypertrophied, 
or  at  any  rat^  a^Hive  ]  in  cases,  that  is,  of  pyloric  obstruction  of  whatever 
kind,  whether  the  8toroach  be  dilated  or  contracted  :  on  the  other  hand, 
it  is  probable  that  palsy  of  the  gastric  walls  is  never  complete  except  in 
intense  cases. 

For  inspection  of  the  patient  in  the  erect  position  when  gastroptosis 
is  suspected,  the  reader  is  refernnl  to  the  article  on  ** En iero ptosis"  (p.  587), 

FiiJjHttion. — Sometimes  the  hand  pissed  very  lightly  over  the  ab- 
domen will  detect  a  prominence  of  the  stomach  when  the  eye  fails  to  tto 
so.  In  the  larger  number  of  such  cases  the  meaning  of  the  prominence 
is  scarcely  to  be  niislaken  ;  the  organ  gives  to  the  hand  a  seiiJiation  as  of 
an  air-cushion,  which,  for  my  part,  I  have  often  found  very  characteristic. 
If  peristalsis  arise  nntler  the  hand  at  the  same  time  the  dia^mosis  is  easy  ; 
bnt  the  walls  may  be  too  slack  or  the  contents  not  such  as  to  produce 
this  action. 

The  "  spktsh "  is  the  next  si^^i  which  we  try  to  obtain.  This  is 
sought  for  by  placing  the  right  hand  unrlcr  the  |mtjent  s  left  flank,  and  the 
left  hand  upon  the  navel ;  the  two  hands  are  then  sharply  thrust  to  and 
fro,  either  alternately  or  together ;  or  the  two  hands  n>!iy  l>e  j^laced  on 
the  abdomen,  and  the  sudden  disphicements  repeatecl,  or  again  by  gra&ping 
the  iliac  crests  the  aldomen  may  l»e  shaken  as  a  whole.  A  little  patience 
may  be  reijuircd  m,  even  in  a  dilated  stomach,  a  definite  sphish  may 
not  be  obtained  at  first;  it  would  seem  that  some  peculiar  disturbance  of 
the  gaseous  and  fluid  contents  is  necessary  to  pnxluce  it:  the  sp'ash  once 
obtained,  however,  may  bo  reproducer!  at  will  for  some  time,  I  am 
disposeil  to  nii}%  in  spite  of  contrary  opinions,  that  if  a  definite  splash  of 
a  well-marked  chaiacter  is  present,  dilatation  of  the  stomach  or  colon 
certainly  exists.  The  rlitficulty  is  that  squelchy  sounds  may  be  produced 
which  ma)^  indicate  dilatation,  but  are  not  conclusive.  Practice  alone  will 
enable  the  physician  to  distingtiish  between  the  mimic  squelches  and  the 
unmist;ikal)lo  splash.  The  former  may  bo  obtained  in  stomachs  or  colons 
of  normal  ilimensitms  ;  and  they  are  not  uncommon  in  women,  or  in  spare, 
dyspeptic,  nervous  persons  of  either  sex,  who  are  also  sidiject  to  the  so- 
called  crying  bo  we  Is -^spontaneous  and  long -continued  gurglings  which 
are  sometimes  so  annoying  as  to  drive  the  sufferers  out  of  society.  Some 
years  ago  1  pointed  out  that  in  some  neurotic  girls  this  noise  is  rhyth- 
mical with  the  respiration,  or  is  called  forth  by  deep  inspiration.  In 
these  pei'sons  the  respiration,  even  when  forced,  is  almost  wholly  dia- 
phi*agmatic,  and  the  troublesome  disorder  may  l>e  removed  by  promot- 
ing the  expansion  of  the  chest.  In  |Kitients  such  as  these  mam'pula- 
tion  often  brings  out  srpielchy  sounds  which  simulate  the  splashing  of 
gastrectasis,  but  they  are  not  identical  with  it*  Still,  between  such 
sounds,  and  those  which  may  imlicate  moderate  degrees  of  dilatation, 
doubt  may  readily  arise,   or  distinction  be   impossible.     The  difficulty 


18  the  greater  as  some  degree  of  gastric  dilatation  is  not  uncommon  ia 
cblorotic  girls,  and  impedes  their  recovery.  False  si:>lashing  is  often 
pro<iuced  in  the  colon,  or  possibly  in  the  small  intestine.  In  siich 
doubtfid  citscs  the  splash  should  be  sought  before  f(X>d  is  taken,  as  for 
instiince  in  the  early  morning  after  the  ]>atient  has  drunk  a  dass  or  two  of 
water,  Flaccidity  of  the  muscular  wall  of  the  abdomen  greatly  faeiJit^tes 
the  examination.  I  am  rather  indisjxjsed  to  admit  that  true  sphvsbirig 
is  found  in  a  stomach  which  is  Imt  temporarily  distended,  say  by  a 
heavy  and  flatulent  meal.  The  fluid  gets  away  pretty  readily  and  the 
walls  contract  upon  their  contents.  If  the  stomach  be  fnll,  that  is  to 
sa}^  ada[iLt^ci  to  its  contents,  splashing  ciiuTUjt  well  be  obtained. 

In  not  a  few  CAses  the  stomach  may  be  found  pressing  up  the  dia- 
phragm and  rising  into  the  region  of  the  left  thorax.  In  s^icb  easet 
the  heart  sounfls  may  have  a  consonattng  or  metallic  quality.  I  have  not 
been  able  to  satisfy  myself  that  these  signs  are  indicMivc  of  dilatation  of 
the  stomach,  of  more,  that  is,  than  a  temponiry  windiness.  On  the  other 
hand,  we  hear  of  cases  in  which  the  liver,  displaced  by  the  storaHch,  or 
swollen  hy  the  task  of  converting  the  poisons  generated  in  the  stomach, 
and  in  some  f»ersons  thni^t  down  by  lielts  or  lacing,  falls  downwards  and 
drags,  so  it  is  s;iid,  the  kidney  with  it.  No  instance  of  this  series  has 
come  under  ray  notice ;  anrl  iiulecd  I  hesitate  to  believe  that  gastreetaa&B 
initLates  such  changes,  though  it  m^y  accotupany  them. 

Percu^^sitm. — This  means  is  less  valuable  in  detecting  gastrectaBis 
than  might  lie  expected.  For  mo  at  any  rate  there  is  often  a  great  diffi- 
culty, especially  in  the  obscurer  cases,  in  distingtiishing  by  percussion 
alone  between  resonances  of  stomach,  of  colon,  or  even  of  distended 
emal]  intestine.  The  colon,  indeed,  may  override  the  stomach.  W^en 
used  after  inflation  percussion  is  of  some  help ;  the  upper  border 
eBpecially  may  l>e  defined,  and  from  this  some  estimate  may  be  made  of 
retained  ingesta  and  secretions :  in  a  few  cases  a  shifting  line  of  dulnese, 
as  of  shifting  contents,  cxin  bo  found  w*lien  the  patient  changes  from 
the  standing  to  the  supine  fiosition.  AVIiether  over  stomach  or  bowel 
the  percu.ssion  note  may  quickly  alter  sm  the  cavity  changes  its  form. 
The  spleen  may  encroach  upi>n  the  area  of  the  fundus,  as  in  fevei-s ;  or  a 
large  liver  nuiy  be  mapped  out;  but  little^  is  to  be  learned  from  per- 
cussion of  the  stomach  which  is  not  to  bo  better  lefirnetl  from  in^j>ection 
an  I  manipulation.  Osier  states,  on  Pacanowski's  authority*  that  the 
greatest  vertic^il  diameter  of  gastric  resonance  in  the  normal  stomach 
varies  from  10  to  It  cm.  in  men,  and  is  about  10  em.  in  Avomen  ;  but, 
as  I  have  said,  to  measure  tlie  capacity  of  stomachs  in  general  hy 
so  many  centimetres  of  resonant  area  on  the  surface  of  the  abdomen 
cannot  satisfy  a  cautious  ob8er\'er.  There  is  no  stomach  note  projierly 
so  called  ;  with  the  tone  and  tension  of  its  walls  the  resonance  varies 
tliroui^h  a  %vide  compass. 

Juscu!t<ttiori  is  of  very  little  use,  whether  practised  in  combination 
Tilth  percussion,  as  rccommendeil  by  some  authors,  or  alone.  Combined 
auscultation  and  percussion  may  interest  the  observer  in  a  case  in  which 
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the  diagnosis  has  been  made  by  other  meatia,  but  as  a  foundation  for 
diagnoiiis  aus^^altafcion  ia  of  little  service. 

Morbid  anatomy, — It  is  mther  diflficidt  to  deal  with  this  part  of  the 
aubjeet  without  travelling  out  of  it  \\  ith  the  various  ctiuses  of  nii-^chanical 
dilatation  —  whethw  ciciitricial,  fibrotic  or  carei  noma  too  s^  or  due  to 
pres^Burc,  or  adhesions  of  external  origin,  an<l  so  forth — I  have  not  to 
deal ;  these  changes  are  descrihcd  else  where.  In  like  manner,  catarrh 
of  the  storaach  and  atrophy  of  the  orgaTi,  although  often  associated  with 
dilatjition,  are  not  an  essential  pai'b  of  it,  and  are  likewise  descriljod  else- 
where. 

Of  the  dislocations  of  the  visciis  I  have  spokim  incidentally ;  it  will 
sutHce  hero  to  say  that,  so  long  as  the  attachments  of  the  end  of  the  sac 
holrl,  the  lesser  ciu'vature  is  bent  more  acutely ;  but  the  stomach  does 
not  fall  as  a  whole.  When,  on  the  other  hand,  the  pylorus  is  dragged 
from  its  moorings  the  les-ser  curvature  dips  obliquely  from  the  left 
hypochondrium,  jjassing  even  through  the  line  of  the  navel ;  so  tliat 
the  stomach  occupies  the  hy[M>gastriiim.  The  pylonis  is  thus  bent 
upon  itself,  and  the  oltstruction  is  indefinitely  increased.  The  state  of 
the  coats  of  the  stomach  depends  upon  the  character  of  the  causes  :  if  the 
dilatation  be  duo  rather  to  arrest  than  to  failure,  the  reluctant  muscular 
coat  w\\[  tend  to  thicken,  and  with  its  increase  there  is  usually  an  increase 
of  the  mucous  coat  also.  If  the  hindrance  be  of  slow  growth,  and  the 
muscular  coat  undergo  a  parallel  reinforcement,  the  cavity,  as  I  have  snid, 
may  not  bo  enlargecl,  but  may  even  l>e  diminished  ;  and  the  mucous  coat, 
perhaps  also  thickene<i,  may  be  thrown  into  exaggerated  folds — the  ^iat 
viamflontU.  Prof,  Hamilton  says :  **  The  mucous  membrane  is  thrown 
into  intmmerahle  pyramidal  elevations  w^ith  obtuse  apices,  eiich  about  the 
size  of  a  lentil  seed- — prolwibly  caused  by  spasmodic  contraction  of  the 
muscnlaris  mucosie,  and  of  course  it  is  often  catarrhal/'  But  in  the  vast 
majority  of  Ciusea  the  cavity  ia  gre^itly  enlarged,  and  the  hypertrophied 
muscular  bundles  lying  between  the  comiective-tiBsne  septa^ — them- 
selves also  much  increased — are  very  prominent.  Unfortunately,  as  in 
compensatory  hypertrophy  elsewhere,  the  thickening  tends  to  sclerosis. 
This  j>roces8,  prol>id>ly  identical  with  the  fibrous  condensation  which  we 
occasionally  see  in  the  pylortis  itself,  is  irremediable.  In  chronic  alcoholism 
this  change  is  well  seen,  and  in  this  case  at  any  rate  it  begins  in  the  sub- 
mucous tissue,  wherein,  as  well  as  in  the  pro[>er  muscnlar  coat,  the  fibrous 
elements  slowly  ail va nee  at  the  expense  of  the  functional  elements.  For 
obvious  reasons  the  hyi;>ertrophy  is  first  and  chiefiy  seen  alM>ut  the 
pylonis,  the  main  motor  of  the  stomach,  and  there  likewise  the  fibrous 
degeneration  is  conspicuous ;  wo  may  still  find  muscular  hypertrophy 
about  the  pylorus,  when  the  muscularis  of  the  fundus  is  atrophied  by  strain 
and  pressure.  There  seems  no  doubt  that  in  some  cases  the  chronic 
and  diff'nsed  thickening  is  of  a  carcinomatous  nature,  some  leatherd mottle 
stomachs  being  due  to  such  an  insidious  infiltration  ;  but  as  such  changes 
do  not  fall  within  our  present  point  of  view  we  do  but  note  thera  and  pass 
on.     That  the  le^ither-lx^ttle  stomach  like  a  dense  pylorus  is  by  no  means 
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always  malignant  my  own  exporience  can  testify,  and  I  am  supported  in  this 
opinion  by  tha  records  of  l>r  Leith  (p.  441),  and  of  Drs,  PeiTy  and  Shaw. 

When  we  turn  from  these  chronic  and  raechardcnl  cases  of  gaa- 
trectasis  to  the  acuter  fomis,  or  to  forms  which,  if  not  very  a<mte,  are 
rather  degenerative  than  niecliaiiical  in  origin,  we  may  fail  to  find 
compensatory  hypertrophy.  All  the  coats  are  thin,  even  wasted,  as  the 
partial  oliliteration  of  the  secretory  glands  will  show  ;  and  as  the  mucosa 
is  almost  surely  the  seat  of  a  ciitarrhal  process  the  museularis  is  the 
leas  aljle  to  retain  its  natural  elasticity.  Mucus  is  found  more  or  less 
abundantly  in  the  cavity,  and  serves  but  too  efficiently  as  the  culture 
medium  of  yeast,  sarciria,  and  other  microbes,  and  as  a  source  of  some  of 
the  produL^ta  of  decomposition. 

The  contents  of  the  stomach  are  excessively  acid,  and  the  reaction 
is  usually  due  to  the  organic  acids — lactic  and  butVTic.  It  is  alleged 
that  hydrochloric  acid  is  often  present,  even  to  excess  ;  certain  authors  say, 
indee<i,  that  in  some  cases  hy[>er€hlorhydria  may  be  the  efficient  cause  of 
dilatation  ;  but  the  grounds  for  this  belief  seem  insecm^e. 

Diagnosis. — From  what  has  gone  before  it  is  clear  that  the  diagnosiB 
of  dilatation  of  the  stomach  mnst  ho  made  by  looking  at  the  body,  by 
hantllirig  it,  by  puffing  out  the  organ  with  an  inffator,  and,  as  suh- 
ordiniite  meani*,  by  percussion  with  or  without  simultaneous  auscultation. 
The  physician  will  also  have  the  help  of  the  symptoms  and  history  of  the 
case.  To  these  aids  is  to  be  added  an  investigation  of  the  contents  of 
the  organ  by  syphonage— perhaps  the  most  valuable  means  of  all  in  eases 
which  do  not  speak  for  themselves.  Of  this  method  1  shall  say  more  under 
the  head  of  treatment  (p.  510).  The  only  final  diagnosis  of  the  malady 
is  time  after  time  to  find  considerable  remnants  of  fowl  in  the  viscus  seven 
hours  after  a  meal  A  moderate  meal  is  dispersed  by  that  time,  even 
by  an  atoin'c  stomach  ;  a  light  dinner  is  disposed  of  long  before  the  lapse, 
say,  of  twelve  hours.  A  progressive  diminution  in  the  average  secretion 
of  nrine  and  desiccation  of  the  tissues  woidd  corrolK>rate  the  diagnosis, 
and  suggest  a  tight  pylorus.  If  bile  be  found  in  the  stomach  the  pylorus 
is  prol>ably  open.  Dilatation  due  to  mechanical  obstruction  is  usually  a 
persistent  and  incxonililo  process ;  that  of  atony  remittent  and  mitigable. 
In  obstructive  cases  peristalsis  ia  more  likely  to  become  visible.  In 
gastroptosis  the  lower  border  of  the  viscus  is  or  may  be  manifest;  the  upj>er 
border  ia  not  to  be  found  :  I  may  remind  the  reader  that  a  fallen  stomach 
is  not  necessfirily  a  dilated  one,  though  it  is  in  great  danger  of  becoming 
so  by  kinking  in  the  pyloric  region.  In  ptosis  other  viscera,  such  as 
the  liver  and  kidney,  ra;iy  also  be  displaced.  Illnmination  of  the  stomach 
from  witluTi,  as  practised  by  Einhorn  and  hy  Keichmaim  and  Herying 
(gastrotliaphany),  does  not  seem  to  promise  much  so  far.  I  admit  that  I 
have  no  personal  knowledge  of  the  method,  still  I  am  indisposed  to 
believe,  as  Martens  and  Meltzing  assert,  that  th**  full  stomach  under  normal 
circumstances  usually  descends  to  the  navel  \  it  may  do  so,  but  it  seems 
much  more  likely  that  the  rays  undergo  so  much  dilTusion  that  the 
method  is  faUacious,     If  substantial  tumours  occupy  the  stomach  their 


opacity  to  the  rays  may  lead  to  tbeir  definition,  scarcely  to  their 
discovery. 

The  absorption  methods  are  of  ratber  more  practical  value.  In  dilated 
stomach  the  rate  of  absorption  is  almost  always  slackened^  usually  very 
much  so.  If  to  such  a  patient  potassium  iodide  be  administered,  the  drug, 
instead  of  appearing  in  the  urine  in  some  ton  minutes,  will  take  an  hour  and 
more  to  pre^sent  itself.  Chlorides,  again,  abtindant  enough  in  the  stomach, 
are  scanty  in  the  urine.  In  using  such  tests  as  these  it  must  he 
reraeml>crcd,  first,  that  some  of  the  solution  may  have  passed  through  the 
pylorus ;  and,  secondly,  that  absorption  is  retarded  in  states  other  than 
dilatation  of  the  organ,  Sidney  Martin  says,  indeed,  that  the  salol  test  ia 
deceit  fid. 

If  the  stomach  bo  very  capacious  its  distension  is  probably  due  to 
mechnnieal  causes  ;  if  cedema  of  the  feet  be  present,  and  free  hydrochloric 
acid  be  aljsent  or  very  scanty,  the  mechanical  ctuiso  ia  probably  cancerous. 
On  the  other  hand,  an  atonic  stomach,  virtimlly  dilated,  may  recover  some- 
thing like  its  normal  limits  when  containing  dre^  only.  Syphonage  will 
then  settle  the  question.  The  diagnosis  of  malignant  destruction,  if  no 
tumour  be  paipable,  must  depend  on  the  age  of  the  patient,  on  his 
clinical  history,  and  in  some  degree  on  the  estimation  of  free  hydro- 
chloric acid.  Of  the  lactic  acid  test  of  Boas  I  can  say  nothing ;  but  it 
does  not  seem  to  gain  general  acceptance. 

For  some  remarks  on  the  diagnosis  of  dilatation  due  to  the  scar  of 
idcer  the  reader  is  referred  to  Dr.  Dreschf eld's  article  on  "Ulcer  of  the 
Stomach." 

The  following  two  cases  are  good  examples  of  the  occasional  difficidty 
of  diagnosis  : — Hayem  reports  a  case  of  a  man,  aged  foity-two,  who  w^aa 
admitted  sufi'ering  from  dyspna^a,  cyanosis,  cold  extremities,  and  oedema 
of  the  legs.  A  rasping  murmur  was  heard  in  the  4th  intercostal  space  ;  and 
at  the  apex  was  he.ird  a  humming  bruit  like  a  mill-wheel,  and  not  syn- 
chronous with  the  heart  sounds.  The  urine  w^as  very  scanty,  but  con- 
tained no  albumin.  The  alxiomen  was  distended,  very  painful,  and  tight, 
as  if  peritonitis  w^ere  present.  The  stomach  was  now  found  dilated  to  a 
line  some  inches  below  the  navel.  Lavage  was  used  daily  w^ith  great 
relief  j  the  urine  was  trebled  in  amount,  and  the  cardiac  murmurs  ceaaed. 
After  death  stenosis  of  a  non -malignant  kind  was  discovered  at  the 
pylorus ;  in  this  case  it  would  seem  that  the  stomach  arrested  the 
diaphragmatic  movement,  pashed  the  heart  upwards,  and  even  deformed 
the  chambers. 

The  second  case  J  saw  wnth  Dr.  Ijaurence  Humphry.  A  middle- 
aged  lady  fainted,  fell  into  collapse,  and  died  within  twenty-four  hoiu*s. 
A  thorough  examination  of  the  patient  was  impossible,  but  we  detected, 
as  we  thought,  considerable  dilatation  of  the  stomach.  A  good  tossing 
splash  was  readily  obtained,  there  w^as  a  tympanitic  area  and  a  definite 
cushion-like  tumidity.  On  postrmortem  examination  this  bag  proved  to 
be  an  enormously  dilated  transverse  colon ;  the  stomach  waa  small  aiid 
retracted,  and  lay  high  up  under  the  ribs. 
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SYSTEM  OF  MEDICINE 


Prognosis. — This  must  depend  greatly  upon  the  causes  and  the 
degree  of  tho  dilatation^  and  no  less  upon  the  date  of  tlie  diagnosis.  In 
my  ex:i)eriencc,  even  if  we  exclude  the  ca«es  secondary  to  stenosis,  dilata- 
tion of  the  stomach  is  a  very  obstinate  and  generally  an  incurable  malady. 
If  there  bo  stenosis  of  malignant  origin  the  prognosis  ir^ll  fall  under  that 
of  tho  primary  disease.  If  the  stenosis  he  not  malignant,  yet  irremovable, 
relief  of  the  symptoms  is  all  we  can  hojjc  for*  lu  atonic  dilatation  with- 
out stenosis  the  prngnosisj  as  a  ridc»  otight  to  be  hopefid;  but,  unless 
his  diagnosis  be  made  in  \'cry  good  time,  the  physician  has  no  easy  task 
before  him.  The  treatment  is  very  troublesome  and  in  some  respects 
very  unpleasant ;  not  only  so,  but  with  fivtry  advantage,  as  in  cases  of 
atonic  dilatation  after  exhausting  disease,  if  this  state  of  the  stomach 
become  a  subistantial  complication,  the  cure  of  it  will  be  a  long  and 
difficult  business. 

Treatment.— We  have  to  deal  with  an  overworked  and  irritated 
organ  becoming  insufficient;  its  secretions  and  its  motor  activity  fail; 
food  is  delayed  in  the  cavity  and  the  vii^cua  dilates.  How  is  this 
chain  of  events  to  be  prevented  ?  In  dilatation  conserpient  on  Btenosis 
there  may  be  no  loss  of  gajstric  juice,  and  tho  motor  cfTctt  may  be  a 
relative  one  only.  In  these  cases  Ivussmauls  lavage  has  enabled  us  to  he 
of  much  service  to  a  class  of  great  suflcrers.  After  a  few  test  meals  of 
cold  meat  and  bread  the  physician  will  he  able  to  ascertain  tho  quantity 
and  value  of  the  gastric  juice,  and  to  estimate  the  digestive  capacity.  The 
necessity  of  syphonago  will  also  bo  determined  hy  the  amount  of  residue 
found  in  the  cavity  at  definite  intervals.  If  bacterial  fermentation  be 
active,  carbohydrates,  such  as  stan  h,  dextrin  and  sugar?,  must  be  withheld, 
or  given  sparingly.  The  syphon  will  also  reveal  the  amount  of  catarrh, 
if  catarrh  b^^  present.  The  conditions  of  the  case  being  thus  ascertained, 
tho  dietary  can  bo  arranged.  The  first  rule,  and  one  good  for  all  cases^ 
is  that  liquids  by  tho  mouth  shall  be  restricted ^  if  not  forbidden ;  at  any 
rate  during  digestion.  Yon  Mering  asserts  that  much  of  tite  fliud  swallowed 
with  a  meal  flows  away  in  gushes  through  the  pylorus,  to  be  absorbed 
elsewhere  ;  and  Edkins  (32)  is  quoted  by  Martin  to  the  same  effect. 
If,  therefore,  tho  pylonis  be  narrow  or  impassable,  the  ingestion  of  liquids 
adds  a  useless  burden  to  tho  stomach  already  oppressed  ;  and,  by  diluting 
the  gastric  juice^  its  digestive  powers  are  still  further  enfeebled*  The 
thirst  itself,  indeed,  is  sooner  relieved  by  injecting  liquids  into  tho  rectum. 

Not  ofdy  then  must  the  <Iiet  be  dry,  but  it  must  be  administered 
finely  divided  in  small  quantities,  and  as  economically  as  possible  ;  that 
is,  it  must  bo  concentrated,  digestible^  and  nutritious,  Tho  use  of  milk 
in  these  cases  is  therefore  not  without  great  disadvantages ;  if,  however^ 
auto-intoxication  be  suspected,  and  milk  in  this  respect  desirable,  one  of 
tho  best  brands  of  condensed  milk  without  i-ugar  may  bo  prescribed. 
Otherwise  tender  meat,  lightly  cooked  and  teased  from  the  fibre  with  a 
fork,  is  lighter,  more  digestible,  and  more  sustaining.  Meat  essenceSi 
the  dry  meat  powders,  jellies,  minces,  and  purees  of  chicken,  fish  and 
other  tender  meats  may  be  allowed.     Fat  is  so  important  an  element 
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of  diet,  es|>ecklly  in  craivciatctl  patients,  that  unless  the  bntpic  fer- 
mentation be  very  active,  some  fata  must  bo  inchulcd  in  tlie  diet 
Eggs — raw,  boiled,  or  in  cuaturds — are  nutritious  and  of  smaE  bulk. 
Creain,  again,  or  a  little  fresh  biitferj  maj  be  iKDth  plc^isant  and  useful. 
In  the  cases  of  stenosis  in  which  the  gastric  juices  are  not  much  in  defect^ 
carbohydrates  may  bo  taken  in  small  quantity  ivithout  crcalhig  the 
flatulence  which  ia  so  mischievous  in  increasing  distension  at  the  very  time 
when  the  stomach  should  be  contracting.  Vegetables  are  better  avoided  • 
if  fresh  meat  be  tiiken  they  are  not  necessary,  or  a  little  lemon  juico  may 
be  taken  oceans ionally.  Untoasted  bread  should  be  forbidfJen,  and  likewise 
such  starchy  foods  as  arrowmot,  sago, rice,  and  the  bke.  In  the  earlier  stages 
it  is  better  to  limit  the  starchy  food  to  rusks  and  plain  biscuits  ;  but  as  the 
patients  state  improves,  malt  extract  may  be  abided  to  the  diet  ^ith 
advantage,  as  it  is  readily  solulile,  nutritious,  and  laxative.  Liquids 
cannot  be  forbidden  altogci  her.  Small  quantities  of  good  old  spirit,  such  aa 
whisky  or  cognac,  may  be  taken  with  a  little  water.  Tea  and  cofTee  must 
be  laid  aside,  but  a  little  cocoa  made  from  the  nibs  may  bo  grudgingly 
permitted. 

The  quantity  of  food  to  bo  taken  at  each  meal  must  depend  upon  the 
weight  of  the  patient  and  upon  his  state  of  heahh ;  it  should  be  divided 
into  six  small  meals  a  day  taken  at  nearly  equal  inten^als.  The  iliiid  with- 
held from  the  stomach  must  be  injected  into  the  rectum.  About  half  a  pint 
of  water,  warmed  to  blood  hciit,  may  be  tint's  used  three  or  fuiu*  limes  a 
day  ;  a  little  table  salt,  and,  if  needful,  a  little  brandy,  may  be  ad  Jed  to 
the  injection.  After  a  few  days  the  rectum  will  accustom  itself  to  receive 
the  charge;  but  at  first  the  fluid  must  be  injected  very  gradually,  a  napkin 
must  be  pressed  to  the  scat  for  a  few  minutes,  and  the  patient  should  lie 
down  on  his  left  side  until  the  sense  of  bearing  down  has  ceased.  In  a  day 
or  two  the  urinary  secrctiim  will  be  augmentetl,  it  will  contain  chlorides 
more  abundantly,  and  the  tissues  will  become  softer  and  plumper. 

In  atonic  dilat:ition  even  more  care  in  diet  will  be  needed.  In  first 
tmdcrtaking  an  acute  cii&q  of  this  kind,  it  h  well  to  feed  entirely  by  the 
reetimi  for  ten  days  or  a  f  utni^ht,  with  the  usual  precautions.  A  sue- 
ceasful  case  w.-is  lately  repoiled  in  which  the  patient  lived  for  some  long 
time  and  gainc<l  ground  on  chewing  meat  which  was  spat  out  when  fully 
masticated.  The  patient  was  occupied  all  day  long  in  chewing  his  cud.  In 
the  atonic  cases,  ixi  which  the  gastric  juice  is  more  or  less  suppressed, 
malt  extracts  and  peptonised  foods  are  very  useful. 

It  ia  better  not  to  give  very  tasty  things  even  if  they  seem  digestible  ; 
the  abnormal  delay  of  fuod  in  the  stomach  makes  flavours,  not  unpleJa&ant 
in  themselves,  distasteful  1  y  their  persistence.  For  this  reason  I  do  not 
order  cod  liver  oil,  although  it  is  a  valuable  remedy,  and  administered  by 
many  physicians  in  these  cases.  The  rectum  has  Sf>me  corisidemble 
power  of  taking  up  fat,  and  fresh  suet  smoothly  mixed  with  milk  may 
be  given  as  an  encmiu  '1  he  patient  must  be  wuighcd  re^ulaily  at  the 
same  hour  of  the  day  so  that  the  fitness  of  the  diet  may  bo  controlled. 

Sijphonage, — Both  from  the  point  of  view  of  treatment  and  of  diagno«is 


lavage  of  the  stomacli  is  a  most  valuaLle  agent.  The  information  which  it 
givea  to  the  physicia,n  is  often  no  less  than  the  relief  it  gives  to  the  patient. 
Not  only  bo,  but  famitiaiity  with  the  practice  has  led  us  to  extend  its  use 
to  the  investigation  of  dyspepsias  other  than  gastrectasia.  Disagreeable 
and  even  revolting  as  it  appeared  at  first,  the  remedy  is  now  quietly  sub- 
mitted to  ;  physicians  and  patients  become  less  shy  of  strange  methods,  as 
horse??  get  used  to  locomotives  and  bicycles:  yet  when,  on  the  first  appearance 
of  KiHsmaul'i*  paper,  I  begged  a  lady  of  atonic  fibre,  afflicted  with  gastrectasis 
due  largely  to  an  abtise  of  aerated  waters,  to  allow  me  to  wash  the  stomach 
out,  I  beggetl  in  vain.  Even  hospital  pjitients  resented  it  at  first ;  but  at 
the  present  day  men  and  women  of  refinement  take  to  lavage  as  naturally 
as  after  a  like  period  of  shyness  they  did  to  morphia  injections.  As  in 
the  latter  case,  the  danger  may  now  he  lest  the  relief  be  sought  indts- 
criminately.  In  1869  the  stomach-pump  was  the  means  of  lavage;  soon 
afterwards  a  syphon,  such  as  is  now  used,  was  made  for  me  by  Messrs 
Harvey  and  Reynolds  of  Leeds,  and  the  same  improvement  soon  suggested 
itself  to  other  physicians.  The  stomach  -  syphon  is  too  familiar  now  to 
need  minute  description :  it  consists  of  a  tube  of  robber,  or  still  better  of 
a  thinner  woven  material  like  that  of  which  flexible  catheters  are  made, 
with  a  terminal  or  lateral  opening  at  the  distal  end,  large  enough  not 
to  get  blocked  by  solid  matters ;  to  the  other  end  a  large  glass  funnel  is 
affixed.^  It  is  well  to  introduce  a  short  piece  of  glass  tubing  in  the  upper 
part  of  the  length  of  the  tube  wherein  the  movements  of  the  contents 
can  bo  readily  observed.  These  svphons  are  now  sold  by  all  surgical 
instrument  makers.  My  first  syphoned  patient,  or  one  of  my  first,  was 
admitted  into  the  Leeds  Infirmary  with  benignant  pyloric  stenosis  and 
large  dilatation.  Him  I  relievcil  so  greatly  by  lavage  that,  being  a  sharp 
and  inquisitive  person,  he  set  up  sis  a  quack  on  the  strength  of  bis  experi- 
ence, and  washed  out  all  the  queasy  stomachs  of  the  country  side,  I 
believe  ho  male  a  very  good  thing  of  it;  so  much  eo  that,  being  a  grateful 
as  well  as  an  ingenious  person,  he  offered  to  give  me  a  share  of  the 
booty.  His  irregular  practice  had  the  advantage  of  proving  to  the 
public  that  the  process  is  less  repulsive  than  at  first  sight  it  appears. 

The  8y[>hon  is  a  much  saftir  and  more  convenient  weapon  than  the 
pump.  Twice,  at  least,  I  confess  to  having  sucked  off  a  portion  of  the 
gastric  muci^sa,  and  I  have  seen  it  done  vet  more  fr-equently ;  indeed 
the  accident  has  occurred  often  enough.  No  ill  consequences  seem  to 
follow  ;  still  it  is  a  piece  of  clumsiness  which  is  rather  discreditable.  With 
the  syphon  this  accident  is  by  no  means  impossible,  but  it  k  less  likely  to 
happen. 

I  have  almost  given  up  the  use  of  disinfectants  in  lavage.  If 
the  cavity  be  washed  until  the  water  returns  clear,  our  purpose  is  suffi* 
ciently  attained.  The  stomach  never  was  and  never  will  bo  aseptic  ; 
probably  it  is  not  desirable  that  it  should  be.     On  the  other  hand,  the  use 

^  Somet  phvf^fcUiis  itill  recommend  a  rone*  I  used  t  rose  tn  my  flr^t  c&iea,  bnt  finding  it 
very  readify  block e*l  up  I  ilifl  nway  witli  it.  The  tube  sbonld  bo  lubricRtod  with  glycetliie. 
[  Vid€  **Diaeaseii  of  thu  CEBophagus/*  p.  961  of  thia  volume.] 
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of  antiseptics  miiy  have  its  own  dangers.     If  thick  mucus  l>o  present  the 
wat-er  should  l)o  made  alkaline. 

The  purpose  of  syphoiiH^e  is  not  only  to  clear  the  stomach  of  decom- 
jvosed  fcjcxK  hut  also  to  cleanse  it  from  the  slime  of  catarrh,  and  from  other 
fluids  which  seem  to  accuraitdate  in  larger  quaiitlty  than  food  and  drink 
can  account  for  For  this  reason,  if  the  syphonage  h;?  practised,  as  is 
customary,  once  only  in  twenty -four  hours,  I  always  recommend  it  to  bo 
done  in  the  morning  before  the  digestive  lalioiu-s  of  the  day  are  begun. 
It  IB  a  common  pmctice  to  wash  out  at  night,  but  a  morning  wash  out 
will  demonstrate  that  a  great  deal  of  tainted  stuff  finds  its  way  into 
the  sac  during  the  night.  Moreover,  the  results  of  the  morning  gyphon- 
age  are  a  Uv^t^fnl  measure  of  the  results  of  trejitment.  I<(imetimes 
there  is  great  difficulty  in  emptying  the  stonmcb  on  account  of  the  pres- 
ence of  solid  or  send-solid  matters  which  bhick  the  eye  of  the  instru- 
ment. This  trouble  is  g»  nerally  worst  at  first :  it  tends  to  disappear 
after  the  diet  has  been  ciirefuUy  regulated,  and  the  state  of  the  cjivity 
ameliorated.  If  the  ditficulty  be  considerable,  it  is  well  to  insert  an 
eliistic  ball  in  the  tnbe  in  the  place  of  the  piece  of  glass  tube  ;  thus  care- 
fully  a  pumping  action  may  be  added  to  the  syphonage,  and  plugs  may  he 
gently  foieed  one  way  or  the  other. 

It  is  scarcely  necessary  to  siiy  that  if  cancerous  or  simple  ulcer  exist, 
the  tube  should  bo  used  with  the  greatest  care,  or  not  at  all. 

Unpleasant  aa  the  process  must  be,  such  is  the  relief  of  the 
pain  and  other  symptoms,  both  local  and  general,  that  jwitients  often 
carry  out  the  methtxl  with  unfailing  regularity,  even  after  the  vigilance  of 
the  physician  is  relaxed  or  his  attemlance  has  ceased,  (renen^lly  speaking, 
one  syphonage  in  twenty-four  hours  is  suflicient ;  sometimes  twice  or 
thrice  a  week  may  snfliee ;  on  the  other  hand,  in  some  l»ad  cases  a 
second  cleansing  in  the  later  day  may  be  desirable :  the  frequency  of  tho 
operation  will  depend  on  the  amount  of  feraientalion.  It  is  needless  to 
say  that,  as  a  ride,  fonr  hours  at  least  must  elapse  between  a  meal  and 
the  operation.  In  many  cases  of  phthisis  pulraonalis,  prcdably  cases  in 
which  the  stomach  is  dilated,  syphonage  once  or  twice  a  day  is  of  signal 
service. 

As  a  nde  the  water  used  in  8y|:>honage  must  be  lukewarm  ;  but  at  the 
discretion  of  the  physician  a  final  dash  of  cold  water  may  be  given  as  a 
tonic  to  stomachs  which  retain  sume  power  of  reactiun,  I  may  repeat  that 
if  there  l>e  much  catarrh,  a  little  bicarbonate  of  soda  should  be  added  to 
the  water  to  rt^dnce  the  tenacity  of  the  mucus.  The  irrigation  must  be  con- 
tinued until  the  water  comes  away  clear.  Osier  says  that  it  is  not  neces- 
sary to  remove  all  the  water;  it  has  always  been  my  practice  to  remove 
as  much  us  possible.  Sidney  Martin  advises  that  after  syi>honagc  the 
funnel  be  rcmuved  and  pressure  made  uijon  the  epigastrium  to  expel 
the  residnal  contents :  while  this  is  done  the  patient  should  He  on  his 
left  side.  I  dare  s;iy  that  this  is  gof)d  arlvice,  at  any  rate  in  crises  of 
pyloric  stenosis  when  even  clean  water  may  not  run  readily  away  into  the 
duodenum.     An  ingenious  American  physician  showetl  to  us  one  day,  at 


the  Cutn1)ridgo  MuseuniSj  a  hollow  gastric  sound  armed  witli  a  revolving 
brush  whi^h  by  mcaiiii  of  a  handlo  could  he  thrust  from  the  tube  after 
its  intrcKlaction,  and  whirled  rajiidly  aa  the  instrument  travelled  over  tbe 
walk  of  the  fitoraaeh.  He  assured  us  that  this  ramouage  not  only 
clearisud  the  walls  but  al^o  invi^^oratetl  ihcm. 

Wonderful  ai  are  the  ininicdiato  efleL-ts  of  syBbeinatic  lavage,  yet  as  a 
cure  it  is  often  very  disappointing.  If,  indeed,  the  ectasis  depend  upon 
permanent  conditions,  wo  cannot  expect  to  bring  about  a  euro  unless  the 
eauso  of  distension  be  removed,  and  this  is  not  often  jx^ssible.  On  the 
other  hand,  when  the  ectasiB  h  due  to  atony  and  catarrh,  some  consider- 
able sufcesB  ought  to  he  attained.  Now  the  diflieuky  in  attiiining  any- 
thing like  a  reformation  of  the  stomaeh  seems  to  lie  in  the  vicious 
circle  between  digestion  ami  tiurrition.  The  stomach  suffers  directly 
from  its  own  insutlicit'ncy  ;  and  by  failing  to  elabonite  the  means  of  repair 
it  closes  the  door  to  itsi  own  restoration.  To  promote  some  advance  in 
nutrition,  I  have  used  massage  in  a  more  or  less  irregidar  way. 

In  cases  of  extreme  peril  when  collapse  or  exhaustion  are  present 
or  imminent^  or  again  in  the  last  stages  of  organic  disease,  the  introduc- 
tion of  the  tulie  is  to  be  deprecated.  The  operation  itself  inereasos  the 
distress,  atid  the  results  of  -sj-phonage  are  altogether  disappointing ;  the 
stomach  does  not  respond. 

MasM<je  is  easier  to  obtain  than  it  was,  but  it  remains  as  yet  the 
advantage  o!  a  few.  Still  I  have  seen  enough  of  it  in  gastrectasis  to 
expect  much  from  the  method  ;  and  in  two  cases  I  witnessed  some- 
thing like  a  cure  by  its  means.  In  other  cases  improvement  app<?ared  ; 
but,  some  months  after  leaving  otl"  the  remedy »  deterioration  set  in, 
though  not  to  the  former  degree.  From  time  to  time^  also,  I  read  of 
the  successful  treatment  of  gastrectasis  by  massage  in  the  practice  of 
other  physicians.  An  incidentiil  advantage  of  the  massage  treatment 
ia  the  efficient  control  over  the  patient  and  all  his  waya.  In 
the  treatise  on  massage  by  Dr.  Eccles,  I  find  that  this  author  testifies 
to  the  value  of  massage  it*  atonic  dihitation.  Dr.  lu-cles  has  discovered 
that  many  cases  of  alleged  neurasthenia  **have  their  foundation^'  in 
dysjvcpsia,  using  this  word  in  a  general  sense — a  truth  which  I  hope  to 
prove  in  the  chapter  on  that  disease,  ^lassago  is  said  to  l*o  potent  to 
restore  the  qiudities  of  the  gastric  juice  ;  and  cases  of  cctasis  are  said 
thus,  and  by  improvement  of  general  nutrition,  to  gain  much  by  massage, 
which  is  calculated  nf)t  ordy  to  promote  nutrition,  but  also  to  dispel  any 
toxic  matters  which  would  otherwise  lie  in  the  body.  I  have  no  doubt 
that  masjv'ige  is  of  service  in  cases  of  dilatation  of  the  stoniiich  of  atonic 
kind  ;  though  I  have  yet  to  be  assured  that  it  can  have  any  direct  or 
considerable  influence  in  pulling  the  organ  together,  or  in  evacuating  its 
contents  as  is  alleged  by  Zabludowski.  Still  its  indirect  advatttagea  are 
no  <loul*t  substantial,  and  its  influence  upon  the  constipation  is  favour- 
able. I  have  seen  **  rectal  feeding  and  niivssage"  proclaimed  as  a  cure  for 
simple  dilatation.  I  must  warn  the  reader  that  a  patient  on  rectal 
feeding  only  ^^^ll  bear  little  massage  or  none. 
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Electtidhj  may  bo  foiuid  useful  some  day  in  atonic  cases,  but  as  yot  I 
have  seen  no  definit-e  good  from  its  use,  whether  internal  or  external ; 
other  physi(jiruis  seem  to  huve  been  more  foitimate.  The  same  \^ 
true»  so  fur  as  my  experience  goes,  concerning  hydropathic  means;  so 
far,  indeed,  as  rogiirds  those  mean  a  which  ftjrm  jviirt  of  the  routine  of  water 
cures  I  II III  disposed  to  Sity  that  they  are  injurious, 

Dn/gs. — The  use  of  drugs  to  stop  vomiting,  in  so  far  as  they  are  suc- 
cessful, is  probably  mischievous.  Happily  it  is  not  easy  to  pro<iuce  the 
effect  BO  unwnsoly  desired.  Vomiting,  nature's  means  of  relief,  is 
rendered  unnecessary  by  lavage.  That  gastrcctasis  is  often  or  even  occa- 
sionally due  to  hv|wrchlorhydria  1  must  venture  to  doul»t;  at  any  rate  I 
have  not  met  wixli  any  clear  instances  of  this  sequence.  I  am  strongly 
opposed,  thcref^jre,  to  the  afl minis tnition  of  hirge  doses  of  alkalies  and 
alkaline  earths  to  neutralise  the  supposed  hyperacidity  of  mineral  origin, 
and  at  the  same  time  to  reduce  the  value  of  such  mineral  acid  as  may 
be  needed  If  the  stenosis  or  the  atony  be  not  invimiblc,  sidine 
laxatives,  such  as  Carl?i1imi  salts  or  plain  sulphate  of  soda,  are  of 
great  service ;  but  the  remedy  is  to  be  used  discreetly*  A  draught 
of  ten  miiiims  of  hydnx'hloric  acid  (BhP.),  with  a  teaspoon ful  of  the 
glycerine  of  pepsine  and  five  minims  of  the  licpior  strychniniB,  is  to 
bo  given  after  each  meal  to  a  male  adidt.  Takadiastase  (gr.  3-5) 
is  said  to  be  potent  in  the  digestion  of  starch,  and  in  this  sense 
may  be  an  antacid,  Some  physicians  speak  well  of  pjipain  in  cases  of 
defective  secretiun.  In  severe  cases,  at  any  rate  for  a  time,  some  of  the 
food  should  bo  predigested  ;  I  think,  however,  that  this  aid  should  be 
withdrawn  as  the  stomach  is  enabled  to  do  a  little  of  its  own  work.  Of 
other  drugs  nitrate  of  silver  in  pills  is  the  mc*st  useful.  Broa^^lbent 
recommentls  crcasote.  None  of  these  drugs  is  of  any  use  unless  the 
stomach  he  regularly  washeil  out,  and  in  any  case  absorption  of  the 
remedy,  if  this  be  desired,  is  .slow  and  uneertiiin. 

During  the  first  institution  of  the  treatment  the  patient  must  bo  kept 
in  berl  altogether,  and  bed  must  be  continued  if  m^issage  be  systema- 
tically  used  ;  otherwise  a  little  gentle  cxei-cise  and  fresh  air  within  the 
patient's  power  are  to  be  recommended.  The  warmth  of  the  body  is  to  be 
economised  ;  and  these  very  chilly  patierit^j  had  better  keep  their  beds 
until  some  part  of  their  heat- generating  power  is  recovered^  and  the 
action  of  the  heart  invigorated. 

In  some  aises  of  pyloric  stenosis  gastro- enterostomy  has  been  per- 
formed >vith  remarkable  success.  Operative  iuterference,  probably  by 
gastro-enterostoniy,  would  therefore  be  indicated  in  cases  of  persistent 
dilatation  which  does  not  yield  to  diet,  medieine,  massage  and  electricity. 
Gastro-enterostorny  is  siiid  to  be  successfid  in  simple  dilatiition,  and  to 
prolong  life  even  in  cases  of  slow  malignant  disease.  Dr.  Lauder  Bnniton 
tells  me  that  he  has  hafl  seven  cases  of  gastroenterostomy,  throe  of 
which  were  successful,  and  one  partially  so.  Dr  Walker  of  F'eterbormigh 
reported  such  a  success  to  the  Cambridge  Medical  Society  in  1896. 
On  this  subject  Drcydorff a  Esaaf/  on  the  Surgery  of  il^e  Stmmich  may  be 
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consulted  with  advautage.  Almost  as  I  write  Dr.  Ewart  and  Mr.  Bennett 
publish  in  the  Jhitish  Medkal  Jtmrnal  a  case  in  which  a  roef  was  taken  in 
on  a  diluted  stomueh ;  at  least  with  teraporury  success.  So  long,  how- 
ever, a3  the  stomach  u  in  a  state  of  catarrh  and  deltased  function,  it 
is  difficult  t'>  SCO  that  a  severe  operation  can  well  Ijo  undertiikcn,  I£, 
ho^tever,  the  pbysician  can  restore  some  tone  to  the  stomach  and  the 
heart  then  the  surgeon  may  be  in  a  position  to  tackle  the  obstruction 
>vith  more  confidence. 

T,  Clifford  Allbutt. 
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ULCER   OF   THE   STOMACH 
Synonyms. — Perjofoiing  ulcer,  Simple  tiker,  Bouml  idcer^  Peptic  ulcer^ 

Definition. — ^An  affection  of  the  stomach  clinically  characterised  by 
localised  pain,  vomiting,  and  hflematemesis  ;  and  pathologically  by  a 
circumscribed  loss!  of  substance  of  one  or  more  coats  of  the  stomach  by 
a  process  which  a[>pears  to  be  a  necrobiosis. 

History, — Gajstric  ulcer  seems  to  have  been  known  to  the  ancients. 
It  was  known  to  CelsuSi  who  describes  ulceration  which  occasioned 
death  either  by  perforation  or  by  profuse  haemorrhage,  and  who  oven  pro- 
scribes  a  treatment  for  gastric  ulcer,  Grassius  records  a  ciise  of  peifoia- 
tion  from  gastric  ulcer  with  discharge  of  the  contents  of  the  stomach 
into  the  abdominal  cavity,  Matthew  Baillie,  who  devotes  a  cha}>tcr  to 
the  description  of  the  ajtpearance  of  gasti  ic  ulcer^  speaks  of  its  peculiar 
anatomical  character  as  if  **  cut  out  with  a  knife."  Abercrombie  not  only 
describes  the  anatomical  character,  but  gives  also  the  clinical  features  of 
the  disease.  An  accurate  description  of  the  ulcer  and  its  distinction 
from  cancerous  ulcers  was  first  definitely  given  by  Cruveilhier ; 
he  was  soon  followed,  however,  by  KokitEinsky,  who  looked  upm  the 
ulcer  as  a  form  of  necrosis.  The  pathology  of  the  ulcer  was  further 
studied  by  V  ire  how,  and  a  few  years  later  by  Dr.  Pavy  ;  whilst  the 
clinical  features  were  delineated,  r.niongst  others,  by  Bamberger,  Budd, 
and  Brinton  ;  Brinton^s  treatise,  excellent  both  as  regatds  statistics  and 
exact  clinical  observation,  is  still  quoted  in  most  modern  work  on 
the  subject.  The  application  of  the  stomach -tube  in  the  study  of 
diseases  of  the  stomach  by  Leube  and  Kussmaul  has  also  furthered 
the  diagnosis  of  ulcer  of  the  stomach,  which  was  advanced  yet  again 
by  the  more  recent  observations  on  the  composition  of  the  gastric 
juice  and  the  discovery  of  clinical  tests  for  the  easy  detection  of 
hydrochloric  and  lactic  acids  in  the  gastric  juice.  Amongst  the  many 
observers  who  have  cadvanced  otir  knowledge  on  this  subject  I  may 
es|>ecially  mention  Van  der  Yelden^  Riegel,  Ewald,  Galliard^  Boas^ 
Jaworski,  Letulle,  Debove,  and  Hayem, 

A  short  summary  of  the  history  of  gastric  ulcer  would  not  be 
complete  without  saying  that  the  treatment  of  this  disease  has  benefited 
by  the  advance  of  abdominal  surgery,  both  in  the  relief  of  contraction 
of  the  pylorus  and  in  the  treatment  of  perforation  of  the  ulcer. 

Etiology, — Gastric  ulcer  is  a  common  disease,  but  in  respect  of  its 
frequency  statistical  records  differ  somewhat.  Dietrich  examined  a 
total  of  10,103  autopsies,  and  found  open  ulcers  in  126,  and  cicatrised 
ulcers  in  224 — a  percentage  of  about  3 "4  of  all  autopsies  ;  Brinton  gives 
tha  percentage  as  5 ;  and  this  agrees  with  the  figures  given  by  Welch 
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from  very  extensive  records :  others  give  percentages  as  large  as  from 
10  to  13. 

Sex. — Gastric  ulcer  occurs  more  frequently  in  woman  than 
in  man.  The  proportion  generally  given  is  2  to  1  ;  some  give  it  as 
3  to  1.  Welch,  who  collected  1699  cases  of  gastric  ulcer  from  hospital 
post-mortem  records,  found  that  40  per  cent  occurred  in  men  and  60  in 
women.  The  post-mortem  statistics  of  the  Manchester  Royal  Infirmary 
give  a  large  excess  (2*5)  to  women. 

Age. — Generally  speaking,  gastric  ulcer  occurs  most  frequently 
between  the  ages  of  20  and  40.  In  women  it  occurs  more  frequently 
between  20  and  30  ;  in  men  between  30  and  40.  According  to  Brinton, 
who  collected  226  cases  of  ulcers  and  scars,  the  frequency  appears 
to  increase,  allowing  for  the  number  of  persons  living  at  the  various 
ages,  with  advancing  years  ;  the  numbers  given  by  him  are — 


From  tlie  age  of  - 

0  to 
10 

10  to 

I     20 

20  to 
bO 

30  to 
40 

40  to 
50 

50  to 
60 

60  to 
70 

70  to 
80 

80  to 
90 

Number  of  cases  . 

2 

18 

1 

45 

39 

38 

32 

32 

15 

5 

The  conclusion  of  Brinton,  however,  does  not  accord  with  clinical 
observation;  for  he  takes  his  numbers  from  post-mortem  records, 
and  probably  in  many  cases  the  ulcer  had  existed  for  many  years  and 
had  become  cicatrised.  If,  instead  of  taking  the  post-mortem  records, 
we  select  well-marked  clinical  cases,  the  larger  proportion  of  cases  in 
women  will  be  found  between  the  ages  of  20  and  30 ;  in  men  between 
30  and  40. 

Dr.  Sidney  Martin  finds  that  out  of  171  cases  collected  from  the 
records  of  University  College  Hospital,  where  the  age  frequency  was 
compared  with  the  duration  of  the  symptoms,  1 5  cases  occurred  between 
the  ages  of  0  and  10;  75  between  the  ages  of  20  and  30;  38  between 
30  and  40;  25  between  40  and  50;  14  between  50  and  60;  and  4  in 
persons  over  60. 

Before  the  age  of  puberty  gastric  ulcer  is  of  very  rare  occurrence  ; 
yet  it  has  been  observed  in  infants  and  occasionally  soon  after  birth.  The 
melsena  of  the  newly-born,  though  often  due  to  erosions  and  small  mul- 
tiple ulcerations,  has  in  some  cases  been  found  to  be  due  to  simple  ulcers 
of  the  stomach  with  regular,  well-defined  borders,  varying  in  diameter 
from  1  to  3  centimetres,  and  situated  in  the  stomach  or  duodenum  (23). 
In  other  cases  of  melsena  neonatorum  no  lesion  has  been  found  in  either 
the  stomach  or  intestines  (26a). 

Race  and  Climate, — From  statistical  records  the  disease  appears  to  be 
equally  common  in  the  various  countries  of  Europe,  though  in  some 
parts  it  appears  less  frequent  than  in  others ;  thus,  according  to  Von 
Sohlern,  it  is  very  rare  in  some  districts  of  Russia  and  in  the  Bavarian 
Alps.  According  to  Da  Costa  (14a),  it  is  less  frequently  found  in 
America  than  in  Europe. 


Occupation. — According  to  Bamberger  gastric  ulcer  occurs  more  fi  e- 
qiiently  in  cooks,  nnd  he  attributes  this  to  their  habit  of  tasting  food 
when  it  is  very  hot.  From  our  own  hospital  statistics  it  appeals  to  bo 
more  common  in  houaemaiiJs*  Eichoret  statea  that  it  oceurs  frerjuently 
in  metal-turners;  and  lie  thinks  it  is  prothiced  in  them  by  the  iriitation 
of  particles  of  dnst  which  aio  swalluwcd.  It  u  said  to  aflfect  those 
workmen  who  exert  direct  mechanical  pressure  on  the  epigastrium — 
such  as  tailors,  shoemakers,  weavers  {35«). 

Hygiene  and  Habits, — It  is  said  to  be  more  common  amongst  the 
poorer  classes,  who  take  insufficient  or  badly-prepared  food,  and  Ii%*e  in 
badly-ventilated,  sm.itl  roonis.  If  this  be  true,  it  is  probably  only  in  so 
far  as  au  ancemic  state  of  the  system  h  producetl  by  these  various  factors. 
The  opinion  of  Lancoreaux  that  it  is  mo  e  common  in  d.uukards, 
especially  in  those  who  take  ardent  spirits,  is  not  confirmed  by  our  own 
observations  ;  the  hseniatemesis  in  these  cases  is  due  to  chronic  venous 
congestion  of  the  stomach  ;  an  ulcer  has  rarely  been  found  in  them. 

Jssoriatid  dLit'dses. — Gastric  ulcei*  is  said  to  be  moe  frequently 
observed  with  certain  disenscs  ;  notaldy  chlorosis,  ameriorrhiea,  tuber- 
culosis, syphilis,  malaria,  scurvy,  chronic  valvular  alFections  of  the  heart, 
chronic  Bright 's  disease,  septicemia  and  pyaemia. 

Of  these  various  affections  the  only  one  that  presents  indisputable 
relations  to  ulcer  is  chlorosis  ;  probably  the  alteration  of  the  blood  in 
L'hlorosis,  together  with  the  alleged  congenital  small n ess  of  sume  of  the 
veaselSf  may  help  in  the  formation  of  the  necrotic  ulcer :  in  animals 
rendered  aniemic  an  ulcer  of  the  stomach  bus  occasionally  been  proilnced. 
That  in  many  chlorotic  gi  la  gastric  ulcers  occur  after  the  chlorosis  has 
lasted  some  time  is  a  well-established  fact. 

In  tuberculosis  and  in  syphilis  ulcers  in  the  stomach  specific  of  these 
affections  may  arise;  these  are,  however,  exceedingly  rare;  they  differ 
anatomically  from  the  simple  ulcer  and  prolxibly  in  their  symptoms  also. 
There  is  no  evidence  that  tuberculosis  disposes  to  the  loufid  ulcer  of 
the  stomach  ;  and»  according  to  Brin ton's  statistics,  ulcer  of  the  stomach 
occurs  no  more  frequently  in  tuberculous  subjects  than  in  others ; 
on  the  other  hand,  however,  gastric  ulcer  may  dispose  to  tuberculosis. 

According  to  recent  statistics  of  some  observers  (48)  gastric  ulcer  is  not 
rarely  found  in  syphilitic  subjects  ;  endarteritis,  a  common  occurrence  in 
syphilis,  affecting  the  vessels  of  the  stomach,  may  probably  account  for 
this.  Lang  states  that  20  per  cent  of  all  cases  of  gastric  ulcer  occur  in 
syphilitic  subjects,  but  this  ccrtaiidy  is  a  much  higher  percentage  than  I 
could  make  out  from  my  own  cases.  According  to  some  observers,  such 
aa  Wagner,  the  gastric  ulcers  found  in  syphilitic  subjects  are  the  result  of 
ulceration  of  gummatous  tumours ;  but  this  is  certainly  much  too  exclusive 
a  view  :  gumma  does  occur  in  the  stomach  at  a  late  period  in  syphilis, 
and  has  been  found  after  death  (49,  9,  1 2),  but  it  does  not  give  rise  to  any 
defiiute  symptoms  unless  it  ulcerate.  The  appearance  of  the  ulceration 
of  a  gumma  is  diflferent  from  that  of  a  peptic  ulcer:  it  has  not  the  punched- 
out  character ;  the  defect  in  the  submucous  layer  is  greater  than  in  tho 
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mucous  layer  ;  the  ulcer  is  irregular ;  its  border  is  flattened,  and  io  tbt 
neighbourliQod  of  the  ulcer  several  small  gummas  are  usually  found  (57). 
In  a  few  cfi^es  profuse  hiematemesia  and  symptoms  of  gastric  ulcer  whici 
withstooil  the  ordinary  treatment  have  yielded  to  an  antifiyphiliuc  irctt 
ment  (70). 

For  an  account  of  the  various  affections  of  the  etomach  <!i3€  to 
syphilis  ihe  reader  is  referred  to  Neumann's  recent  ivork  on  Syphi' 

In  septicajmia  and  pyiBmia  ulcers  of  the  stomach  may  proL  iLy 
due  to  septic  embolism  ;  they  are  acute  and  multiple. 

Tmnmutism. — How  far  simple  injury^  such  as  blows,  kicks,  or  fJliOfl 
the  epigastrium  and  abdomen,  nviy  produce  simple  ulcers  of  the  siomadJ 
is  still  disputed  ground.  It  does  occasionally  happen  that  a  blow  on 
the  storaiich,  or  sudd  ;n  severe  pressure  on  the  epigastrium^  givea  ri« 
to  profuse  haematemesits ;  and  this  may  be  followed  by  epigastric  ptin 
and  vomiting  of  food  for  some  weeks ;  but  it  is  doubtful  whether  ib«$e 
symptoms  bo  duo  to  an  ulcer  of  the  stomach.  In  several  cases  of  liiii 
nature  I  have  seen,  the  symptoms  gradually  disappeared,  and  none  of 
the  symptoms  characteristic  of  a  chronic  ulcer  of  the  stomach  remainid, 
Thit  occasionally  an  ulcer  may  thus  arise  is  probable  from  the  obfiorv*- 
tiona  of  Potaiii  and  others  {16,  22).  The  case  is  different  when  tlw 
traumatic  cause  is  an  extensive  burn  of  the  skin.  Though  wken 
symptoms  of  ulcer  follow  a  burn,  the  seat  of  it  is  almost  always  io  iJifl 
duoclenum^  yet  in  a  few  case^  the  ulcer  has  been  found  in  the  stomael). 
The  relation  of  du  idenal  ulcer  to  burns,  and  the  frequency  of  its  occor- 
rencQ,  will  be  coniidorel  biter.  Swallowing  corrosi%'e  }K)ison6  hat  io  i 
few  instances  been  followed  by  the  formation  of  a  gastric  ulcer  (2$). 

HeredUii, — Most  authors  are  silent  on  this  subject ;  a  few  who 
mention  hereditary  influence  in  the  causation  of  gastric  ulcer  look  upOB 
the  evidence  as  unsatisfactory.  I  have  taken  some  pains  to  inquiit 
into  this  matter.  In  a  few  cases  the  account  of  gastric  ulcer  in  various 
members  of  the  same  family  rested  on  insufficient  grounds,  but  in  eigkl 
cases  the  evidence  appeared  con  lusive  ;  in  two  instances  mother  uA 
daughter  suffered  from  it;  in  orie^  father  and  daughter;  in  iwo^  ttn> 
sisters ;  and  in  one  instance  brother  and  sister  suffered  from  anmiftuk- 
able  symptoms  of  the  disease. 

Palhological  aiaf<fm>j.  —  Ulcers  having  the  characteristic  appesTtfiCt 
of  gastric  ulcer  are  only  found  in  the  stomach,  in  the  duodenum,  ood  in 
the  lowest  part  of  the  Lesophagus, 

Numhr, — U^iirilly  one  ulcer  only  is  found  ;  occasionally  lwt>  or 
even  more  may  be  found  (aceurding  to  Brinton,  multiple  ulcert  iit 
found  in  about  one-tifth  of  the  cases) ;  if  two  are  found,  they  are  iOfli*" 
times  situated  opposite  to  each  other ;  more  often  they  are  clois 
together,  one  generally  being  chronic  or  even  cicatrised,  the  olhirof 
recent  dale. 

Sit  nation, — Most  commonly  the  ulcer  is  found  at  the  pylorus,  mort 
frequently  on  the  posterior  wall  on  or  near  the  ksscr  curvatiue. 
occasionally  we  hnd  it  on  the  anterior  w^all  (more  often  in  acute  thAQ 
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in  chronic  ulceration);  in  rare  instances  the  ulcer  is  situated  on  the 
greater  curvuture,  and  more  rarely  still  ofi  the  fundus  of  the  stomach. 

Bizt. — The  size  of  the  ulcer  varies.  General! jr  it  is  a  little  less  than 
an  inch  in  diameter  \  but  the  diameter  may  be  smaller,  less  ih.in  balf  an 
inch,  or  larger,  measuring  two  inches  or  more.  Small  ulcers  arc  usually 
acute  ulcers.  In  rare  instances,  as  in  the  cases  recorded  l>y  Cruveilhier 
and  by  Law,  ulcers  much  larger  still  have  been  found.  In  the  case 
of  a  woman  who  died  at  the  Manchester  Infirmary,  in  a  small  stomach 
measuring  about  five  inches  from  the  cardiac  end  to  the  pylorus  and 
only  two  inches  in  circumference  at  the  broadest  part — ^a  stomach  less 
than  the  transverse  eolon^ — an  extensive  cicatrix  was  found  extending 
from  the  cardiac  end  to  the  pylorus ;  there  was  a  history  of  pi  of  use 
hsBmatemesie  fifteen  years  before  deaths  hut  during  her  stay  in  the 
hospital  the  patient  had  no  dyspeptic  symptoms  and  could  take  the 
ordinary  amount  of  f^iod. 

Appearance, — This  varies  according  to  the  duration  of  the  diseaae, 
and  we  may  distinguish  between  acnfe  ulcers  of  recent  origin  and 
chronic  ulcers.  The  acute  ulcer  is  usually  round,  occasionally  oval ; 
its  characteristic  appearance  is  as  if  it  were  punched  out  of  the  wall 
of  the  stomach ;  the  edges  are  clean  cut^  smooth,  not  thickened  ;  the 
floor  is  smooth,  occasionally  irregular,  firm,  or  somewhat  pulpy  ;  in  rare 
cases  it  msiy  contain  a  slough  of  trecrotic  tissue.  Small  haemorrhages  and 
congestion  may  occasionally  be  found  on  the  edges  and  in  the  neigh- 
bourhood of  the  idcer.  The  depth  of  the  ulcer  varies ;  it  may  extend 
to  the  submucous,  muscular,  or  even  serous  coats,  and  as  each  succes- 
sive layer  of  the  wall  of  the  stomach  may  be  less  destroyed  than  the 
preceding  layer,  the  nicer  may  present  a  funnel-shaped  appearance,  or 
be  like  a  terrace  with  sloping  edges. 

In  ulcers  of  long  standing  the  appearance  is  different.  The  ulcer 
is  generally  larger  in  size,  round,  oval,  irregular,  or  occasionally,  if  of 
very  long  standing,  girdle  shaped  with  signs  of  scarring.  The  edges 
are  thickened,  the  funnel-shaped  appearance  is  often  well  marked,  and 
the  floor  either  smooth  or  irregular.  The  floor  is  formed  by  the  serous 
su  f.tce,  which  is  thickened  by  fibrous  deposit,  the  lesult  of  chronic 
inflammation.  This  exudation  may  lead  to  the  adhesion  of  the  ulcer 
to  the  adjacent  portion  of  the  peritonenm,  and  to  the  contignous 
organ ;  thus  most  commonly  we  find  adhesion  of  the  stomach  to  the 
pancreas^  as  the  ulcer  is  most  frequently  situated  on  the  posterior 
wall  of  the  stomach  near  the  pylorus  :  occasionally  wo  find  adhesions 
between  the  liver  and  the  stomach  ;  and  in  some  cases,  if  the  tumour  be 
situated  near  the  cardiac  end  of  the  large  curvature,  the  stomach  may 
become  adherent  to  the  spleen,  to  the  great  mesentery,  to  the  diaphr<agm, 
and  80  on. 

In  the  course  of  time  the  new  tissue  may  become  absorbed, 
and  the  floor  of  the  ulcer  may  then  be  formed  by  the  neighbouring 
organ  itself;  as,  for  examjile,  by  the  pancreas  denuded  of  its  j^eritoneal 
covering,  or  the  liver,  or  the  spleen.     I  saw  one  case  in  which  the  floor 
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of  the  ulcer  was  of  an  iiTegular  and  convex  ontline,  and  consisted  of 
necrotic  liver  tissue ;  and  fui'ther  examination  ehovved  that  the  ulcer 
\im\  eaten  away  a  considerable  mass  of  the  adjacent  portion  of  the  liver. 
If  the  nicer  bo  situated  on  tho  anterior  wall  of  tho  stomach,  we  notice, 
owing  to  the  greater  mobiJitj  of  the  part  of  tho  stomach  involved,  and 
the  absencG  of  any  fixed  organ  in  the  neighbourhood,  either  no  *idhe- 
sions  or  very  slight  ones;  hence  it  is  that  ulcers  situated  in  thia 
locality  so  often  perforate. 

Peffonttton  may  occur  wherever  the  ulcer  lies,  if  the  adhesions  be 
not  very  firm.  The  results  of  the  perforation  vary  according  to  the 
size  of  the  perf oniting  opening  and  irs  situation.  If  the  ulcer  per- 
forate into  the  peritoneal  cavity,  and  if  the  opening  be  large,  some  of 
the  contents  of  the  stomach  may  pass  into  the  peritoneal  cavity  and 
give  rise  to  perforative  peritotiiti.^ ;  if  the  opening  be  very  minute, 
there  may  be  but  a  locid  peritonitis  and  a  formation  of  fresh  adhesions 
by  which  the  small  opening  may  be  occluded  ;  if  perforation  take  place 
into  an  adj.icent  portion  of  the  intestine,  a  bimucona  fistula  is  estaK 
lished;  such  utistuloas  communication  is  most  commonly  form*id  between 
stomach  and  transverse  colon,  occasionally  between  the  stomach  and 
duodenum,  or  between  the  stomach  and  another  portion  of  the  small 
intestine  ;  much  rarer  are  fistulous  tracts  between  the  stomuch  and  the 
pericardium,  the  pleura^  the  gall-bladder,  or  a  bronchus.  The  infiamma- 
tion  set  up  may  not  always  result  in  the  formation  of  fibrous  tissue, 
but  may  result  in  the  formation  of  an  abscess.  In  most  cases,  no  doubt, 
the  abscess  is  the  result  of  a  small  perforation,  as,  for  instance^  the  sub- 
phrenic abscess,  or  abscess  between  stomach  and  anterior  wall ;  whether 
such  an  abscess  may  form  without  previous  perforation  is  difficult  to 
prove  [vkle  art.  **  Subphrenic  Abscess,'*  p.  570]. 

Gastric  ulcer  being  a  form  of  necrosis,  we  can  readily  understand 
how  in  the  course  of  the  destructive  process  bloud- vessels  become 
eroded,  and  bfemorrhage,  more  or  less  profuse,  occurs.  This  is  as 
frequent  a  feature  of  the  acute  as  of  the  chronic  ulcer.  If  the  arteriea 
are  examined  microscopically,  periarteritis  and  endarteritis  are  often 
found.  Thia  change,  when  the  artery  is  small,  leads  to  more  or  lesA 
diminution  of  the  Inmen  of  the  vessel,  and  mav  end  in  the  formation 
of  a  thrombus  by  which  haemorrhage  is  prevented.  In  other  cases  the 
walls  of  the  small  arleries  are  softened  and  transformed  into  embryonic 
tisstie  which  may  cause  or  aid  the  haemorrhage  so  often  observed  in 
ulcers  (16). 

If  a  hsemorrhage  be  fatal  we  may  often  detect  the  open  mouth  of 
a  fairly  large  artery  in  tho  centre  of  the  floor  of  the  ulcer.  The  micro- 
scopic examinalion  of  the  vessel  in  one  case  showed  scarcely  any 
pathological  change  in  the  wulla  of  the  artery  itself,  except  at  the 
ruptured  end,  whc  e  a  mass  of  granular  detritus  was  found. 

The  acute  and  the  chronic  ulcer  alike  may  undergo  complete  ciVafma. 
tion;  if  the  ulcer  h:vs  been  superficial,  not  penetrating  to  the  jieritoneal 
coat,  we  notice  only  a  slight  depression  in  the  mucous  surface  and 
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iliglit  thinning  of  the  vrall  of  the  stomach;  if,  however,  the  ulcer  has 
penetrated  to  some  depth,  the  cicatrix  is  formed  of  iirm^  fibrous  tissue 
which  often  canses  a  distinct  puckering  of  the  neighbouiing  parts.  The 
fornmtion  of  the  scar,  though  it  may  lead  to  the  healing  of  the  ulcer, 
may  give  rise  to  fnrther  trouble  by  mechanical  obstruction  to  the 
passage  of  the  food,  ihe  most  common  occurrence  being  stenosis,  or 
narrowing  of  the  pylorus,  and  sultseqiient  dilatation  of  the  stomach ;  or 
if  the  ulcer  be  situated  near  the  pylorus  on  the  large  curvatnre,  the 
Btomach  may  be  converted  to  the  shape  of  an  hour-glass.  Ulcere  in 
other  situiitione  may  also  lead  to  various  displacements  of  the  stomach, 
and  to  alterations  in  its  size,  appearance,  and  connection  wiLh  other  jmrts. 

Histologically  examined  we  do  not  find  in  the  acute  ulcers,  either  at 
the  borders  or  in  the  floor  of  them,  any  changes  other  than  destructive; 
in  the  chronic  ulcers,  however,  we  find  signs  of  infiammation.  The 
glands  at  the  border  of  the  ulcer  api^ear  enlarged  and  tortuous,  some 
are  changed  into  small  cysts,  in  others  the  epithelium  has  undergone 
a  marked  change  ;  we  can  no  longer  distinguish  between  the  "  Haupt- 
zellen  *'  and  "  Belegzellen  "  ;  the  whole  lumen  is  distended  with  small 
cubical  and  cylindrical  cells,  which  also  line  the  walls  of  the  glands ; 
the  interglandalar  tissue  is  thickeneil  and  contains  newdy^ormed  fihroua 
tissue ;  cell  infiltration  and  new  formation  of  fibrous  tissue  is  also 
found  in  the  submucous  and  muscular  layers.  The  floor  of  the  ulcer 
presents  similar  appearances  ;  the  muscular  layers  are  more  or  less  com- 
pletely replaced  by  fibrous  tissue  which,  in  ulcers  of  long  standing, 
form  dense  fibrous  layers. 

Apart  from  these  changes  it  would  appear  from  the  observations  of 
Galliard  and  the  more  recent  observations  of  Jaworski  and  Korczinski  that 
the  raucous  membrane  of  the  stomach  in  all  cases  of  gastric  ulcers  shows 
changes  which  become  more  evident  on  microscopic  examination. 
These  changes  consist  in  a  cell  infiltration  between  the  several  layers 
of  the  coats  of  the  stomach  and  marked  inflammatory  changes  in 
the  walls  of  the  blood-vessels  (both  of  veins  and  arteries),  and  in  the 
neighbourhood  of  the  nerves  also.  Jaworski  and  Korczinski  examined 
portions  of  the  walls  of  the  stomach  removed  on  opeiation  in  cases  of 
gastric  ulcer,  and  found  very  similar  changes,  together  with  the  degener- 
ation and  disintegration  of  the  **  Ilanptzellen,"  These  changes  were 
found  in  sections  taken  from  various  parts  of  the  mucous  membrane  o' 
the  stomach,  even  when  a  good  distance  away  from  the  seat  of  the 
disease.  According  to  these  authors  the  inflammatory  changes  are 
constantly  found  in  cases  of  gastric  ulcer,  and  are  looked  ui»on  by 
them  as  primary ;  but  many  pathologists  look  upon  them  as  secondary, 
and  as  not  always  prencnt. 

Pathogenesis*— Our  knowledge  of  the  exact  causation  of  the  gastric 
ulcer  is  as  yet  far  from  definite,  and  many  are  the  views  held  on  the 
[lathogeny  of  it ;  this  is  not  surprising,^  as  the  ulcer  is  not  always 
due  to  one  and  the  same  cause ;  in  many  cases,  indeed,  several  causes 
operate  together,  some  more  immediate,  some  more  remote. 
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Two  factors  stand  out  clearly  when  we  consider  the  causation  of 
gastric  ulcer :  the  one  is  that  the  ulcer  is  not  the  result  of  inflammatory 
but  of  simple  necrosis ;  the  other  is  that,  as  the  typical  round  ulcer  is 
confined  to  the  stomach  and  the  adjacent  portion  of  the  duodenum 
or  oesophagus,  the  gastric  juice  plays  some  essential  part  in  its  pro- 
duction. 

There  are  many  causes  of  necrosis,  and  thus  the  opinions  on  the 
causation  of  ulcer  are  likewise  various. 

Many  believe  that  the  chief  cause  of  ulcer  is  an  interference  with 
the  blood -supply  of  the  affected  portion  of  the  wall  of  the  stomach ;  if 
the  nutrition  of  the  part  were  thus  seriously  interfered  with,  a  necrotic 
ulcer  would  be  the  result,  with  or  without  the  help  of  the  gastric  juice. 
Interference  with  the  blood-supply  may  take  place  in  various  ways ; 
as  by  embolism  and  thrombosis  of  an  artery,  diseases  of  the  coats  of 
the  blood-vessels  (atheroma,  amyloid  degeneration,  fatty  degeneration), 
spasm  of  an  artery,  or  compression  of  the  veins  by  spasmodic  condition 
of  the  muscular  coat  of  the  stomach  resulting  in  a  hsemorrhagic 
infiltration  (Rindfleisch).  Each  of  these  causes  has  found  its  advo- 
cates. Virchow,  after  he  had  discovered  the  embolic  process,  attributed 
ulcer  to  embolism  of  an  artery ;  and  this  doctrine  has  had  many  advo- 
cates since :  but  against  it  we  may  urge  that  it  is  only  in  extremely 
rare  cases  that  an  embolus  has  been  found ;  and  that  in  experiments  on 
animals  the  injection  of  solid  particles  into  the  circulation  has  very 
rarely  produced  gastric  ulcer  (11,  59). 

That  the  necrosis  should  be  caused  by  thrombosis  in  an  artery  is 
also  improbable,  for  thrombosis  occurs  chiefly  in  arteries  whose  walls 
are  diseased ;  gastric  ulcer,  on  the  other  hand,  occurs  much  more 
frequently  in  young  persons  in  whom  degenerative  and  other  changes 
in  the  walls  of  the  blood-vessels  are  very  uncommon. 

Temporary  spasm  of  the  artery  was  supposed  by  Klebs  to  be  a 
cause  of  such  a  deficiency  of  blood-supply  as  would  lead  to  necrosis; 
but  this  view  is  purely  hypothetical,  and  finds,  indeed,  few  supporters : 
nor  can  more  be  said  for  the  view,  first  expressed  by  Rokitansky,  that 
venous  hyperaemia  is  the  direct  cause. 

It  will  be  seen,  then,  that  the  above-mentioned  conditions  in  arteries 
or  veins  can  be  but  very  occasional  causes  of  gastric  ulcers. 

Other  causes  which  may  explain  necrosis  are  : — 

(i.)  Chemical  and  thtrmal. — We  can  readily  understand  how  such 
ulcers  might  be  due  to  poisoning  with  corrosive  substances,  whether 
acids  or  alkalies;  but  this,  after  all,  will  explain  but  a  very  few 
isolated  cases.  It  has  been  thought  that  scalding  food  might  produce  a 
limited  amount  of  necrosis,  and  in  this  way  the  frequent  occurrence  of 
gastric  ulcers  in  cooks  has  been  explained.  The  experimental  investiga- 
tions of  Decker  (17a)  supported  this  view,  for  by  introducing  very  hot 
food  by  means  of  a  stomach-tijbe  into  the  stomachs  of  two  dogs,  he  pro- 
duced in  one  case  marked  hsemorrhagic  erosion,  and  in  the  other  a 
typical  acute  ulcer  of  the  stomach.     In  a  few  cases  gastric  ulcer  in  man 


may  he  produced  in  this  way,  but  certainly  only  in  a  few ;  for  slight  loss 
of  substance  of  the  stomach  wall  heals  readily,  and  even  if  a  hcemorrhagic 
eroBiofi  should  follow,  it  by  no  means  always  gives  rise  to  gastric  ulcer 
(Liingerhans). 

(ii,)  Meehaniral, — Continued  pressure,  such  as  produced  by  tight 
lacing  or  tight  belts,  may  be  an  occasional  cause.  Kasmussen  pointed 
out  a  distinct  stdcus  in  the  anterior  wall  of  the  stomach  which  passes 
vertically  from  the  small  to  the  large  curvature  close  to  the  pylorus, 
and  is  opposite  the  lower  line  of  ribs;  this  line  of  depression,  which 
shows  thickening  of  the  serous  coat,  atro|)hy  of  the  mucous  surface,  and 
occasionally  peritoiiitic  adhesious,  he  looks  u|)on  as  due  to  pressure ; 
and  in  several  cases  along  this  line  he  found  scars  of  gastric  ulcer. 

(ill.)  Trmimutk. — I  have  already  said,  when  speaking  of  the  etiology 
of  this  disease,  that  injury  may  produce  gastric  ulcer.  In  animals 
Ritter  and  Vanni  have  studied  the  etl'ects  of  blows  on  the  efngastrium, 
single  and  re|>eaied.  In  this  way  disiinct  ulcers  were  j>roduced  in 
some  cases ;  in  others,  haimon  hagic  infarcts,  or  interstitial  haemor- 
rhages, which  latter  were  looked  upon  as  giving  rise  to  ulcen  The 
ulcer,  however,  had  not  the  characteTislic  appearance  of  the  round  ulcer 
met  with  in  man.  Direct  injury  of  the  mucous  membrane,  as  shown  by 
the  experiments  of  Quincke,  and  of  Gritfini  and  Vassale,  does  not  give 
rise  to  the  formation  of  ulcers;  this  may  often  be  verified  when  on 
wjishing  out  the  stomach  large  pieces  of  the  mucous  membrane  are 
accidentally  detached,  for  the  defects  caused  by  such  injuries  heal  very 
readil3^ 

(iv.)  Xettrotic  muses. — Secretion,  vascularity,  and  other  functions 
of  the  stomach  being  dependent  on  many  nervous  inHuences,  the  nervous 
system  is  held  by  some  authors  to  play  an  important  part  in  the  causa- 
tion of  a  gastric  ulcer.  It  may  do  so  in  various  ways.  We  know  that 
after  injuries  of  the  nervous  system  (8,  74,  83,  24),  and  sometimes  also  iu 
diseases  of  the  central  nervous  system,  punctiform  haemorrhages  or 
small  luemorrhagic  erosiotis  are  found  in  the  stomach.  But,  even  if 
vaso-motor  disturbances,  leading  to  the  small  hiemorrhages,  were  more 
common,  it  is  very  doubtful  whether  small  haemorrhages  or  hamrorrhagic 
erosions  leid  to  gastric  ulcers.  Wilks  and  Moxon  regard  the  gastric 
ulcers  in  the  light  of  trojiliic  ulcers,  like  simple  ulcer  of  the  cornea; 
whilst  others,  sucb  as  Liebert  and  Gunsljerg,  think  that  owing  to 
nervous  irttlnences  a  hyperacid  gastric  juice  is  secreted  which,  as  we 
shall  see  jjresently,  is  looked  upon  as  instrumental  in  the  causation  of 
gastric  ulcer. 

(v.)  fjii4rifi^  as  a  cmtst\ — The  early  writers  on  gastric  ulcer,  such  as 
Abercroml)ie  and  Cruveilhior,  looke<i  U|ion  chronic  catarrh  of  the  walls 
of  the  stomach  a^?  the  primary  cause  of  gastric  ulcer  ;  this  view  wiis 
abaniloned  ufror  the  vascular  infarct  hypothesis  was  proposed  by 
Virchow  and  Kokitansky,  but  it  has  been  revived  by  Galliard  and  by 
Jaworski  and  Korczinski,  who,  as  alrca<ly  mentioned,  found  signs  of 
gastritis  in  different  portions  of  the  stomach  in  cases  of  chronic  ulcer. 


1 


I 

L 


Dr.  Soltau  Fenwick  looks  upon  a  inorbkJ  comlition  of  the  solitary 
gliitida  aa  a  likely  cause  of  utiute  g.istric  ulcora  ;  he  produced  ulcers  in 
guinea-pigs  by  inoculation  with  pure  culture  of  typhoid  bacilli,  and  he 
fuiHid  that  the  ulcers  had  taken  their  origin  in  solitary  glands  ;  he  cites 
aho  the  result  of  an  examination  of  a  specimen  of  gastric  ulcer  in  man 
in  which  such  an  origin  was  tuade  out. 

(vi.)  Alterations  of  the  Nood  raay  act  either  as  a  direct  or  as  a  more 
remote  cause.  The  piofound  alteration  of  the  blood  in  haemoglobin- 
uia,  as  in  cases  recorded  by  Silbermanu,  may  cause  gastric  ulcer 
by  producing  either  hiemorrhagic  erosions  or  capillary  emboli.  The 
acute  ulcera  fmune  1  after  burns  are  probably  caused  in  this  way^  as  will 
be  explained  under  the  head  of  duodenal  ulcers ;  other  alterations  of 
the  blood,  as  in  mabuia  and  chlorosis,  have  a  more  remote  effect,  and 
act  by  virtue  of  a  local  aniwmia  or  diminished  nutrition. 

Quincke  arul  Daettwyler  (64)  found  that  after  applying  variou§ 
mechanical  and  chemical  irritants  to  the  gastric  mucous  membrane  in 
dogs  ronrJorod  amende  by  rei>eated  depletions,  a  loss  of  substance  ui  the 
mucous  mem  brat  le  led  to  idcers  which  did  not  readily  heal, 

BtH'teritd  ^i^rms^v.^Bocteher  found  micro-organisms  in  the  borders 
and  floors  of  g.istric  ulcers.  Letulle  more  recently  expressed  the 
opinion  that  some  of  the  gastric  ulcers  may  owe  their  origin  to 
microbes.  Gastric  ulcers  have  been  noticed  in  pysemii,  puerperal 
septicaemia,  and  other  infectious  diseases  ;  more  often,  however,  instead 
of  typical  gastric  ulcers^  hiemorrhjigic  erosions  have  been  fuiind,  and 
microbes  have  been  detected  itL  them.  Agiiiri,  injection  of  pure  cuUiva- 
tion  of  microbes,  such  as  the  staphylococcus  pyogenesj  into  the  stomach 
or  into  the  j)erit()neum  gives  rise  to  hiemoirhagic  erosions,  and  even  to 
ulcerations.  The  relation  of  ulcerations  in  the  stomach  and  intestinal 
tract  to  micro-organ  isms  has  recently  been  studied  more  closely,  and  it 
h^ia  been  clearly  demonstrated  that  ulcerations  of  the  alimentary  tract 
in  ardmals  may  be  caused  by  the  invasion  of  various  micro-orgaiiisnia 
into  the  deeper  layers  of  the  mucous  membrane  and  the  lymphatic 
glands  connected  with  it,  where  they  set  up  necrosis  (66).  This  fact 
has  been  mtule  use  of  by  Sidney  Martin  (54)  to  explain  the  formation 
of  chronic  gastric  ulcer  by  bacterial  necrosis ;  and  the  more  frequent 
occurrence  of  gastric  ulcer  at  the  pyloric  end  ho  explains  by  the  absence 
he/o  of  the  glands  in  this  locality  which  secrete  hydrochloric  acid,  which 
has  a  powerful  antiseptic  action,  and  prevents  the  invasion  and  growth  of 
bacteria.  But  as  yet  this  view,  so  far  as  the  gastric  ulcer  of  man  is 
concerned,  may  be  looked  upon  as  purely  hypothetical. 

27*/'  Giistric  jaice.- — It  will  be  seen  from  the  above  that  many  causes 
may  lead  to  hi^morrhagic  intiltration  and  so  bo  the  startiug-jToint  of  the 
ulcer,  but  another  factor  plays  a  significant  part  in  its  complete  formor 
tion  and  extension,  I>r,  Pavy  was  the  fist  to  draw  attention  to 
the  auto-digestion  of  the  stomach  by  its  gastric  juice,  if  the  super- 
ficial layers^  which  form  a  protecting  film,  have  disappeared,  or  if  ihc 
supply  of  blood  to  a  cetlain  portion  of  the  stomach  be  interfered  with  ; 
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for  the  blood  rendering  tlio  part  alkaline  neutralises  I  ho  ncid.  Con- 
sidering how  quickly  defects  in  the  walla  of  the  storaacb  heal  over  in  man, 
and  that  the  alkalinity  of  the  blood  may  lie  nentrulised  withmii  leading 
to  ulceration  (G5),  this  view  can  scarcely  be  accc[)Tcd,  Yet  that  the 
gastric  juice  has  fiome  etlect  in  the  prorluction  of  ihe  nicer  is  evident 
from  the  occunence  of  the  uker  in  those  parts  of  the  ulinientary  tract 
only  with  which  the  gastiic  juice  comes  into  contact.  As  in  most 
cases  of  gitstric  ulcer  the  gastric  juice  is  hyperacid,  the  excess  of  hydro- 
chloric acid  is  now  looked  upon  by  many  as  a  condition  favourable  to 
the  production  of  a  g.'istric  idcer. 

Kiegel  looked  upon  the  hyperacidity  as  a  constant  concurrence; 
but  this  is  certainly  not  the  case  as  shown  by  the  observations 
of  C*  Gerhanlt  and  KoBenheim,  and  confi  med  by  my  own  obser- 
vations :  yet  we  may  say  that  in  a  very  large  majority  of  ulcers  the 
gastric  juice  is  hyperacid.  Mathes  (55)  by  daily  administration  of 
hydrochloric  acid  succeeded  in  producing  a  gastric  ulcer  in  a  dog  in 
which  an  artificial  defect  in  the  mucous  membrane  had  heen  previously 
made. 

Symptomatology. — ^The  symptoms  of  gastric  tilcer  vary  consider- 
ably ;  in  sijnie  cases  the  ulcer  may  be  entirely  latent,  or  give  rise  to  \\x\ 
characteristic  signs ;  in  01  hers,  especially  the  acute  idcers,  the  first 
marked  ayniptom  may  ho  jirofuse  hamxatemesis  or  the  symptoms  of 
acute  porfuration»  In  most  cases^  however,  besides  dyspeplic  disturb- 
ances, we  have  certain  symptoms  which  may  be  looked  upon  as  charac- 
teristic ;  namely,  localised  |)ain  in  the  epigastrium  coming  on  at  a 
variable  periofl  after  food,  vomiting  and  ha:?matomcsis*  In  long-stand- 
ing cases^  apart  from  these  stomach  s3miitonis,  we  often  see  signs  of 
anaemia,  of  maltMUrition  and  of  emaciation. 

If  we  consider  the  symptoms  separately,  we  have  to  note : 

Pam, — This  is  {lerhaps  the  most  frequent  symptom.  The  patient 
complains  of  pain  situated  mostly  in  the  e[)igiistrinm,  just  below 
the  ensiforin  cartilage  ;  it  is  distinctly  local,  and  usually  covers  but 
a  small  area;  occasionally  it  starts  at  the  epigastrium,  and  extends 
thence  to  the  left  or  to  the  right;  in  veiy  chronic  cases  the  pain  is 
often  situated  some  distance  below  the  epigastrium,  and  is  more 
diffuse ;  in  most  cjises,  besides  the  epigastric  pain,  there  is  also  pain  in 
the  back,  either  over  the  region  of  the  spine  between  the  sixth  and 
eighth  dorsal  vertebra^  or  to  the  left  of  the  spine  and  then  situated 
somewhat  lower,  between  the  teirth  dorsal  and  first  Inmliar  vcrtelirse. 
The  i>ain  varies  in  character  and  intensity  ;  usually  it  is  of  heavy 
boring  character,  at  other  times  it  is  described  as  a  burning  pain,  in 
some  cases  as  a  shooting  iTwiin,  and  at  times  it  may  become  much  more 
intense,  more  like  a  colicky  pain  (gastralgia),  and  may  lea<l  to  actual 
syncope  \  in  the  early  stage  the  pain  is  usually  much  less  severe. 
The  pain  is  not  continuous,  it  comes  on  after  meals,  soiuetinies  very 
shortly  fifter  food  is  taken,  and  in  this  case  proliably  the  irritation  by 
the  solid  food  is  the  cause  of  it ;  at  other  limes  it  occurs  some  time 
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after  food ;  in  not  a  few  cases  the  pain  occurs  several  hours  after  food 
has  been  taken;  the  movements  of  the  stomach,  the  increasing  acidity 
of  the  gastric  juice,  and  the  passage  of  the  stomach  contents  through 
the  pylorus  are  probably  the  cause  of  it.  In  some  cases  the 
pain  occurs  at  night  or  early  in  the  morning  when  the  stomach 
is  empty ;  then  the  hyperacidity  of  the  gastric  juice  directly  acting 
on  the  ulcerated  surface  is  most  likely  the  cause  of  it,  for  to  t<ake  a 
small  quantity  of  food  often  relieves  this  nocturnal  pain.  Palpation 
and  slight  pressure  of  the  epigastrium  increase  the  pain,  and  elicit  it 
at  the  time  when  it  does  not  occur  spontaneously. 

The  duration  of  the  pain  varies ;  often  it  lasts  for  several  hours, 
in  fact  till  the  contents  of  the  stomach  have  passed  the  i>ylorus,  or 
till  the  food  has  been  vomited,  when  it  more  or  less  quickly  dis- 
appe  irs.  The  pain  is  also  influenced  by  a  variety  of  circumstances,  as 
fo."  instance  by  the  posture  of  the  i)atient ;  it  is  less  when  the  patient 
lies  down,  and  it  is  aggravated  by  sudden  movement  or  by  undue 
muscular  exercise  or  fatigue ;  some  patients  find  relief  when  they  lie 
on  the  abdomen  (according  to  Brinton,  in  these  cases  the  ulcer  is 
situ  It  ed  on  the  posterior  wall  of  the  stomach);  menstruation  and 
mental  emotions  often  incicase  the  pain  likewise. 

The  spinal  pain  has  the  same  character  as  the  epigastric,  and 
the  patient  often  states  that  it  i)asses  right  through  from  the 
epigastrium  to  the  spine.  With  the  sj)inal  pain,  which,  as  first 
pointed  out  by  Ross  and  moie  recently  by  Head,  is  an  associated 
pain,  there  is  often  pain  along  the  intercostal  nerves,  occasionally 
radiating  to  the  shoulder,  arm  and  forearm.  The  situation  of  the 
pain,  being  so  often  a  referred  or  associated  pain,  does  not  indicate 
the  exact  site  of  the  ulcer,  as  some  authors  maintain. 

The  pain  may  be  absent  for  days  and  even  weeks,  and  then  recur; 
with  the  cicatrisation  of  the  ulcer  it  gradually  disappears,  but,  though 
in  these  cases  there  is  no  spontaneous  pain,  it  can  be  elicited,  as  a 
rule,  by  pressure  on  the  epigastrium. 

As  gastric  ulcer  is  often  accompanied  by  dyspef)tic  symptoms,  the 
patient,  besides  the  local  pain,  will  sometimes  complain  of  a  dull  pain, 
which  is  more  diffuse  and  persists  for  days.  In  some  few  cases  pain  is 
absent. 

Hyperajsthesia  of  the  skin  over  the  epigastrium  and  upper  part  of 
the  abdomen,  as  pointed  out  by  Head,  I  have  rei)eatedly  found. 

As  in  some  cases  of  gastric  ulcer  i)ain  may  be  almost  the  only 
symptom,  and  may  be  associated  with  vomiting  of  food  or  hsema- 
temesis,  a  careful  inquiry  as  to  the  exact  situation,  limitation,  and 
the  other  characters  described  above,  is  of  great  importance  in  dia- 
gnosis. For  illustrative  cases  I  refer  the  reader  to  my  paper  on 
the  Clinical  Diagnosis  of  Gastric  Ulcer  (21).  Two  of  these  cases 
are  very  interesting — one  was  the  case  of  a  lady's  maid,  whom  I 
saw  one  morning,  when  she  simply  complained  of  pain  after  food,  so 
severe  that  she  had  to  lie  down ;  but  it  soon  passed  off,  and  troubled 


her  otherwise  so  little  that  she  was  able  to  do  her  work ;  physiwil 
examination  of  tho  chest  and  abdomen  revealed  nothing  ubnormttl 
except  tenderness  over  a  limited  are:i  in  the  epigastrinra.  I  looked 
upon  the  case  as  one  of  chlorosia.  On  the  evenitig  of  the  eunie  day 
1  wa^  sent  for  hurriedly  to  consult  with  Mr,  W.  Davies  in  a  case 
of  acute  peritonitis.  To  my  great  astonishment  I  found  the  paiient 
to  be  the  hidy*8  uiaid  whom  I  had  seen  thai  morning.  It  appears  that 
she  left  the  house  to  spend  the  day  with  some  friends,  and  on  the  way 
she  waa  taken  again  with  intense  alidominal  j>ain,  which  liecame  so 
severe  that  she  wa^  obliged  to  take  a  cab  and  todiive  to  a  relation 
living  near.  Arrived  at  this  house  she  wiis  obliged  to  go  to  bed,  and  the 
pdn  became  so  violent  th^t  Mr.  Davies  waa  sent  for.  When  T  ^uw  the 
piUient  she  was  cobapscil  ;  the  boily  covered  with  cold  clammy  perspira- 
tion ;  the  pulse  small,  threadlike,  140  per  minute;  the  ahdumen  tj^m- 
panitic  and  painful  to  the  touch :  the  liver  didness  could  not  Lu  mace 
out.  In  factj  the  patient  had  all  the  symptoms  of  perforative  pej  ilonitis. 
She  died  the  same  evening,  and,  though  no  post-mortem  examination  waa 
made,  there  can  be  Imt  little  doubt,  I  think,  that  we  had  here  to  do  with 
a  gastric  ulcer  which  perforated  into  the  ahdominid  cavity.  Another 
very  striking  case  was  as  fr>llows  :  a  girl,  aged  14,  was  hrunght  to 
me  by  her  mother,  with  all  the  symptoms  of  chlorosis  j  she  com- 
plained of  slight  pain  in  the  epigastrium  coming  on  after  food,  and  had 
most  severe  p;dn  in  tho  dorsal  region  of  the  spine ;  there  had  been  some 
loss  of  appetite,  but  no  vomiting  ;  physical  examinalion  revealed  nothing 
beyond  the  signs  of  chlorosis ;  the  dorsid  region  of  the  spine  was  very 
tender  to  the  touch,  and  the  paiu  very  much  increased  on  walking.  In 
spite  of  tonics  and  careful  dieting  there  was  no  improvement;  the  pain 
in  the  back  became  so  severe  that  a  surgeon  was  consulted,  who  suspected 
spinal  caries  and  ordered  the  patient  to  keep  the  recumbent  posture. 
The  pain,  however,  did  not  subside,  and  nfter  a  few  months  the  patient 
had  severe  haematemesis  and  meliena  and  died.  Evidently  this  also 
was  a  case  of  gastric  ulcer. 

Vomit in^^ — Vomiting  of  food  alone,  without  huematcmesis,  occnrs 
frequently  in  gastric  ulcer ;  it  may  occur  at  various  stages  of  the  ulcer 
ami  be  caused  in  various  ways.  It  may  come  on  early  in  the  course  of 
the  ulcer,  and  occur  immediately  after  taking  food,  in  which  case  it  is 
due  most  Hkely  to  incre^iscd  ins  lability  or  hyperft'sthesia  of  the  stomach. 
In  other  cases  it  is  due  to  the  irritation  produced  by  the  contact  of  the 
food  with  the  ulcer  ;  here  the  vomiting  occurs  an  hour  or  two  after  the 
ingestion  of  food,  and  is  preceded  by  pain,  which  disappears  after  the 
vomiting ;  whilst  in  other  cases  the  vomiting  comes  on  lute  in  the 
diftease,  and  i«  due  to  dilatation  of  the  stomach  in  consequence  of  the 
pyloric  constriction.  The  vomit  itself  may  present  some  features  whith 
assist  in  the  diagnosis  of  the  disease.  The  vomiting  that  occurs  in 
consequence  of  dilatation  of  the  atoinach  is,  as  a  rule,  characteristic 
enough  :  large  quantities  are  voided  pale  in  appearance,  not  unlike  barm, 
frothy,  and  microscopically  showing  toru!®  and  sarcina;  the  filtrate  almost 
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always  sbowa  the  presence  of  free  hydrochloric  acid  and  albumoses.  In 
those  cases  in  which  there  is  no  dikitation  of  the  atomich,  tho  vamit^  if 
it  occur  immediately  after  the  ingestion  of  food,  consists  of  unaltered 
foml ;  if  it  occur  some  time  after  food  hai  h<ien  taken,  the  vomit  consists 
of  partly  digested  foo'l,  and  has  a  very  acid  taste  and  acid  reaction. 
The  chemical  examination  of  the  vomit  or  its  filtrate  almost  always 
shows  the  j)re:sence  of  hydrochloric  acid,  very  often  in  more  than  the 
normal  quantity,  and  of  lactic  acid ;  peptones  and  albumii;s  are  present 
a^  traces;  sugar  not  often.  The  microscopic  exaaiination  of  the 
vomit  phowa  the  muscular  fibres  of  the  flesh  food  partly  digested.  The 
vomit  in  gastric  ulcer  rarely  contains  bile  \  the  so-called  **  bilious  vomit- 
ing*' is  a  rare  phenomenon  in  gastric  ulcer. 

As  tho  vomiting  of  very  acid  matter,  containing  more  than  a  normal 
amount  of  hydrochloric  acid,  occurs  in  a  good  many  other  aifections  (as 
in  one  form  of  acid  dyspepsia,  in  nervous  dyspepsia,  in  the  eaily  stnage 
of  phthisis,  in  the  gastric  crisis  of  locomotor  ataxy),  the  other  symptoms 
accompanying  it  are  important  to  help  ns  to  arrive  at  a  correct  diagnosis, 

Ihrmatemesis  is  ono  of  the  cardinal  symptoms,  and  occurs  in  about 
one-third  of  the  cases.  It  may  occasionally  be  one  of  the  first  symptoms 
noticed,  and  occur  in  persons  who  were  either  in  good  health  without 
any  symptoms  of  indigestion,  or  who  were  troubled  only  with  so-called 
acidity  of  the  stomach ;  more  often  it  occurs  during  the  course  of  the 
disease,  and  is  precedecl  by  pain  and  vomiting. 

The  quantity  of  blood  vomited  varies  considerably  ;  slight  baemor- 
rhages  Jiriy  often  occur,  and  j?raall  quantities  of  blood  may  be  vomited 
without  the  patient  noticing  it  ;  in  other  cases  the  blood  may  not  be 
vomited  but  is  passed  out  per  rectum  as  mekena ;  in  most  cases,  how- 
ever, where  the  hieraorrhage  from  the  ulcer  is  profuse,  both  haematemesis 
and  mclaitia  appear,  the  latter  following  some  hours  after  the  hemorrhage. 
If  melcena  ehould  occur  before  ha?matemesis,  most  authors  look  upon 
the  case  a=i  one  of  duodenal  rather  than  of  gastric  ulcer ;  but  in  a  case  of 
acute  gastric  ulcer  which  I  recently  saw — one  verified  by  post*- mortem 
examination — melspna  had  preceded  hatmatemesis  by  more  than  six 
hoars.  If  the  quantities  vomited  be  small,  the  blood,  intimately  mixed 
with  the  food,  may  escape  detection ;  if  it  be  slowly  poured  out 
from  tho  ulcer,  the  blood  may  remain  for  some  time  in  the  stomach, 
and,  being  acted  npon  by  the  gastric  juice,  may  have  the  **  coffee 
ground  "  appearance,  the  dark  lirown  colour  being  duo  to  the  forma- 
tion of  htemilin  from  hfemuglobin.  If  the  hajroorrhage  from  the 
ulcer  be  profuse^  as  for  instance  if  a  small  artery  be  eroded,  then 
blood  is  vomited  in  large  masses  :  it  may  be  quite  liquid  and  unaltered^ 
but  occiusionally  it  contains  large  clots,  and,  though  arterial,  is  dark  in 
colour  from  the  action  of  the  gastric  juice.  In  profuse  hjematemesia  the 
patient  usually  has,  as  a  premonitory  symptom,  a  peculiar  sensation  of 
distension  ;  he  his  a  feeling  of  heaviness  in  the  stumach,  he  is  sickly 
and  faint,  and  has  a  peculiar  taste  in  the  mouth  ;  then  without  any 
violent  etTort  of  retching  large  quantities  of  blood  are  vomited  :  the  first 
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hfemorrhage  is  often  followed  by  a  second  and  third  at  variouB  intervals, 
I  The  general  condition  of  the  patient  is  that  common  to  all  profnse  arterial 
hiemorrha*;es :  the  skin  is  pallid  ;  the  patient  feels  cold,  th^Migh  often 
the  temperature,  soon  after  tlie  haemorrhage,  may  lie  a  few  degrees 
raised  ;  tlie  pulse  becomes  quick,  small,  and  comprepsihle  ;  the  patient 
feels  faint ;  his  voice  hocomes  feeble ;  and  synci>pe  may  follow  an 
attempt  to  rise  from  the  recumbent  position.  These  symptoms  continue 
for  some  days,  and  anaemic  bruits  are  heard  over  the  heart  and  the  large 
veasels, 

Hfemorrhage  from  the  stomach,  even  if  profuse,  is  not  often  fatal, 
unless  a  large  vessel  be  eroded,  when  death  may  occur  even  before  there 
is  time  for  the  pouied-out  blood  to  be  vomited.  In  some  cases  of  piu- 
fuse  haemorrhage  several  attacks  of  ha?matemesis  occur,  and  the  patient 
dies  from  exhaustion  ;  in  most  cases,  however,  the  jiatient  griwlnally 
recovers  from  the  anemia,  and  the  symptoms  of  gastric  ulcer,  such  as 
the  epigastric  pain  wliich  may  disappear  after  the  haematemesis,  return. 
As  a  rule,  several  hipmorrhages  follow  the  first  at  intervals  of  a  few 
days,  and  then  the  hifmorrhage  may  cease  altogether  or  reiippcar  at  a 
later  period, 

Mehiiia. — We  have  already  spoken  of  this  symptom  following  pro- 
fuse baematomesis ;  if  the  ulcer  be  situated  close  to  the  pylorus  it  may 
occur  alone  without  haBmateraesis.  The  blood  in  mela?na  is  black  in 
colour  and  of  tarry  consistency  owing  to  the  change  of  haemoglobin  into 
hiematin,  and  the  formation  of  sulphide  of  iron  by  the  action  of  the 
sulphuretted  hydrogen  in  the  lower  bowels.  This  symptom  has  often 
to  be  inquired  for,  or  can  only  be  inferred,  as  the  jmtient  is  not  always 
conscious  of  having  discharged  blood  :  he  may  complain,  however,  of 
tenesmus  and  of  having  had  several  liquid  stools ;  or  again,  that  during 
and  after  the  evacuation  of  the  stool  he  felt  faint  or  actually  fainted  ; 
and  in  his  appearance  there  may  be  all  the  signs  of  a  profuse  internal 
haemorrhage. 

In  three  of  my  own  cases  general  convulsions  occurred  in  consequence 
of  melsena  from  gastric  tdcer.  When  hiematemesis  occurs  along  with 
the  other  symptoms  it  helps  to  complete  the  diagnosis ;  if  it  be  one  of 
the  first  symptoms,  and  not  accompanied  by  the  others,  it  has  to  be 
diatinguisbcd  from  the  hfematemesis  due  to  chronic  venous  congestion 
of  the  stomach,  as  in  cirrhosis  of  the  liver  and  chroiuc  aficctions 
of  the  heart.  In  these  cases,  apart  from  the  other  synqitonis  present, 
the  blood,  being  venous,  is  generally  fluid  and  dark,  and  the  pro- 
stration of  the  patient  is  by  no  means  so  great  as  in  the  hseniar 
temesis  from  gastric  ulcer;  the  aneemic  symptoms  quickly  disappear, 
in  fact,  the  hasmorrhage  may  be  compared  to  a  large  venesection.  In 
hysteria  hicmateme^is  may  occur,  and  as  hysteria  often  complicates 
gastric  ulcer  in  young  women  it  is  well  to  distinguish  between  these 
two  forms  of  ha?matemcsis :  in  hysteria  the  quantity  of  blood  vomited 
is  usually  small,  the  haemorrhage  occurs  chiefly  in  the  morning  before 
food  is  taken,  and  may  well  be  due  io  the  artiiices  of  the  patient,  though 
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tbere  can  be  no  dmiln  that  in  some  cjiaes  tbe  blood  actually  eomea  from 
the  Btomach.  The  presence  of  other  hytitei'ical  Bymptoms,  such  as 
hemi -ana3stbesia,  globus  hystericus,  hysterogonic  zones,  contractioD 
of  the  field  of  vision,  iind  so  on,  are  important  aids  in  the  diH'erential 
diagnosis. 

Such  rare  cases  of  hgeraatemesia  as  those  due  to  bursting  of  as 
aneurysm  into  the  oesophagus,  or  into  the  stomach,  are  quickly  fatal ; 
hiiitiiatemesis  from  an  ulcer  of  the  stomach  is  rarely  followed  by  death* 

In  cancer  of  the  stomach  ha^matemesis  is  never,  so  far  as  my  ex- 
perience goes,  the  first  symptom  ;  the  vomit  has  more  of  the  coffee- 
ground  chitractcr,  and  the  other  symptoms  —  emaciation,  cachexia, 
tumour — are  generally  present.  Hsematemesis  due  to  blows  YkXiA  other 
traumatic  causes  we  have  already  considered. 

Apart  from  these  principal  symptoms  in  gastric  ulcer  we  have  others 
less  characteristic  and  less  frequent  Considering  these  symptOiEiB 
according  to  the  various  systems  we  have  : — 

Gastro-intesfimil  sfjmpfoms.—  ThQ  tongue  varies  very  much  in  appear- 
ance ;  often  it  is  red,  clean,  and  moist :  when  there  is  marked  anaemia 
it  is  pale  and  flahliy  ;  in  chronic  ciises,  on  the  other  hand,  it  is  often  found 
covered  with  white  fur,  which  is  due  to  the  accompanying  gastric  catarrh. 
The  appetite  is  generally  good,  but  the  patient  is  afraid  to  eat  because 
of  the  pain  after  food  ;  sometimes  the  patient  sufTers  from  an  increased 
appetite;  in  very  chronic  cases  the  appetite  is  often  diminished.  Thirst 
is  increased,  and  in  some  cases  there  is  an  increased  flow  of  &ali%'a. 
Dyspeptic  symptoms,  such  as  flatidence,  sense  of  fulness  and  of  discom- 
fort after  food,  acidity  and  pyrosis,  are  common,  especially  in  ehrODic 
ulcers  ;  constipation  is  usual,  but  in  a  few  cases  the  bowels  are  regular ; 
diarrhrea  is  very  rare. 

Cardh'Vasriiiar  sifmpfoms.~ln  many  cases  nothing  abnormal  in  the 
heart  or  blood-vessels  is  noticed  ;  occasionally  there  is  irregularity  of 
the  heart's  action^  and,  as  anaemia  so  often  complicates  gastric  ulcer,  we 
have  all  the  vascular  symptoms  noticed  in  aniemia. 

Geniio-urmary  st/mpkrms.  —  The  urine  is  in  many  cases  normal,  at 
other  times  it  may  contain  albumoaes  •  on  the  other  hand,  owing  to  the 
increased  secretion  of  hydrochloric  acid,  it  is  often  but  slightly  acid  and 
may  even  become  alkaline  ;  this  is  esjwacially  the  case  when  the  stomach 
is  dilated :  the  chlorides  are  often  diminished  and  the  phosphates 
increased  ;  if  the  dilatation  of  the  stomach  be  considerable,  and  the 
fermentation  due  to  micro-organisms  increased,  the  urine  may  contain 
an  excess  of  the  ethereal  sidphates  and  of  indican.  The  menstrual 
functions  are,  as  a  rule,  not  interfered  with  unless  chlorosis  be  present 
or  after  profuse  hiematemesis.  The  occurrence  of  sugar  is  rare  ;  albumin, 
on  the  other  hand,  is  more  frei|Tiently  to  be  found, 

Acetonurla  and  diaceturla  in  grastrle  ulcer,  ^— It  is  now  a  well- 
established  fact  that  acetone  and  aceto-acetic  acid  or  diacetic  acid  are 
occasionally  found  in  the  urine  in  acute  and  chronic  affections  of  the 
digestive  tract,  such   as   acute   and   chronic   gastric  catarrh,  enteriUai 
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diktatioil  of  the  atomach,  gastric  ulcer^  etc  Both  bodies  are  often  found 
together  in  the  iirine»  as  licetone  ia  formed  from  the  former;  in  some  cases, 
however,  acetone  iiloue  is  found,  and  may  he  defected  by  the  smell  and 
the  various  reactions  (4 let,  56^),  of  which  the  nitro-prusside  test  is  the 
handiest  fir  clitdcal  purposes,  though  not  the  most  trustworthy  ;  whilst 
the  presence  of  aceto-acetic  acid  is  easily  delected  by  the  claret-red 
colour  it  gives  with  [verchloride  of  iron.  In  many  cases  the  presence  of 
these  bodies  gives  rise  to  no  marked  symptoms ;  in  others,  however,  we 
may  find  a  group  of  symptoms  which  refer  to  the  gastro-intestinal  and 
nervous  system,  and  which  may  assume  a  senous  character  resembling 
the  toxic  symptoms  in  diabetic  coma.  In  the  milder  form  we  notice 
severe  epigastric  pain,  per.sistent  vomiting,  headache,  and  giddiness.  In 
the  severe  forms  these  symptoms  may  be  associated  with  dyspnwa, 
drowsiness,  coma,  and  epileptic  con^nilsions.  The  symptoms  usually  set 
in  suddenly  and  subside  after  a  few  days  with  the  disappearance  of  the 
acetone  fiom  the  urine.  In  most  cases  the  affection  is  easily  and  early 
recogrdsed  by  the  peculiar  acetone  smell  of  the  bieath  and  of  the  urine. 
Lorenz  (52a)  noticed  this  affection  in  five  cases  of  gastric  ulcer,  and  I  have 
observed  diaceturia  in  three  cases,  in  one  of  which  the  symjitoms  assumed 
&n  alarming  aspect ;  the  jiatieiit,  a  girl  a^ed  twenty-two,  who  had  had  all 
the  symptoms  of  gastric  ulcer,  was  sudder dy  seized  with  violent  abdominal 
piin,  vomiting,  and  great  prostration  ;  the  vomiting  persisted  and  could 
not  be  checked  by  any  medicine,  all  fcKxi  and  even  small  quantities  of 
water  were  rejected  ;  the  patient  hail  repeated  attacks  of  syncope  when 
she  attempted  to  raise  herself,  the  pul*:e  was  slow,  and  the  tempera- 
ture normal.  The  breath  had  a  raarkerl  acetone  smell  ;  the  urine, 
which  was  scanty,  had  a  sp.  gr,  10*28,  smelled  stiongly  of  acetone,  and 
gave  the  aceto-acetic  acid  reaction  with  perchloride  of  iron  ;  the  8ym|)toms 
persisted  for  five  days,  during  which  time  the  patient  was  fed  by  nutritive 
enemas ;  citrate  of  pot^ish  in  solution  was  given  by  the  mouth  and 
injected  into  the  rectum.  The  symptoms  then  gradnally  suksided  and 
the  pat; 30 1  made  a  rapid  recovery.  It  is  held  by  many  observers  that  a 
purely  nitrogenous  diet  ia  often  the  cause  of  acetonuria  (39a,  lOu).  This, 
however,  is  by  no  means  the  only  cause,  and  of  many  cases  of  acetonuria, 
especially  those  occurring  in  diseases  of  the  digestive  tract,  the  exact 
causation  is  still  obscure. 

Xertmts  stfivptoms  are  common  enough  in  gastric  ulcer.  Headache, 
vertigo,  insomnia,  and  attacks  of  syncope  are  not  uncommon  ;  nervous 
eymptoma  are  often  present  also  when  neurastheniii,  melancholia,  oi* 
hysteria  complicates  the  affection.  The  superrtcial  reficxesvary;  in  neu- 
rotic or  hysterical  subjects  they  arc  often  increased,  and  in  such  cases 
the  abdominal  and  epigfistric  reflexes  may  be  exaggerated.  Tetany, 
which  has  Iw^en  known  to  occur  on  washing  out  the  stomach,  I  saw  in 
one  case  occurring  sjwntaneotisly,  and  without  lavage  of  the  stomach. 

The  tempfrnfure  is  normal  or  even  subnormal  if  the  nutrition  suffers 
much.  Rise  of  temperature  denotes  some  complication  or  some  inter- 
current disease. 
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The  general  nutrition  in  many  cases  remains  good  for  somc"  tioift;  te 
wttli  tbo  d  unit  ion  of  the  diseiise  it  becomes  much  impaired,  there  i$)m 
of  ttosh  and  tho  muscles  feel  flabby,  the  patient  is  pile,  has  art  Aftdoai 
appearance,  tbo  eyeballs  are  sunken^  and  ifie  whole  ex[)re^oii  itSMim 
much  suffering.  In  younger  poraons  tbo  Aspect  is  most  cflOmuNlf 
simpler  that  of  aucemia ;  in  older  persons  it  is  cachectic  rather. 

The  physical  examination  in  many  ciiscs  reveals  nothing  but  thi 
tenderness  of  the  epigastrium  and  an  accompanying  cutantNjus  h]f|» 
jBBthesia  of  that  region  ;  in  very  chronic  cases,  when  the  (latitfut  is  mml 
emaciated,  a  fibroid  cicatrix  may  eomotimes  bo  felt  as  a  band  or  si  i 
slight  intumescence,  and  in  those  rare  cases  in  which  a  localised  mh^oi 
has  formed  between  the  stomach  and  the  adjacent  parta  (i»l' ' 
wall,  spleen,  liver,  etc.),  a  distinct  tumour,  jminful  on  percik- 
pres^uve,  may  perhaps  be  felt.  Tho  discrimination  of  such  an  iiitiime^ 
eence  from  the  tumour  of  cancer  is,  as  a  rule,  not  difficult  wbco  \h 
history  and  symptoms  are  carefully  considered.  Marked  dilatation  4 
the  stomach  can  be  ascertained  by  jibysical  examination. 

Alterations  of  the  functions  of  the  stomach  in  gastric  uloer- 
Hffperackldit. — ^Fur  some  time  great  stress  was  laid  on  the  incrciwed 
amount  of  hyd:;ochloiic  acid  in  cases  of  gastric  ulcer,  and  no  doubt  im 
hydrochloric  acid  is  found  in  tho  large  majority  of  cAses.  In  mmT 
cases  the  increased  acidity  is  found  soon  after  food  is  taken,  and,  ii 
the  height  of  the  digestion,  0"3-0*35  per  cent  of  hydrochloric  *cid  iii*j 
be  found  in  the  contents  of  tbo  stomach.  In  some  case^,  orcn  ifwf 
digestion  \a  completed  atid  the  foo^l  has  left  the  stomach,  there  reflunn 
in  the  stomach  a  small  quantity  of  fluid  which  contains  hydrocblorir 
acid  (hypersecretion  of  hydrochloric  acid,  Reichmann);  in  these  om 
there  is  a  prolonged  secretion  of  hydrochloric  acid,  and  tbc*c  irt 
probably  the  cases  in  which  patients  complain  of  pain  in  the  oftigaitiie 
region  late  at  ni^ht  or  early  in  the  morning  when  the  stom^ich  is  cmp^y- 
In  about  one-fourth  of  the  cases  of  idcer  the  quantity  of  hydr  ' ' 
acid  is  normal,  in  a  few  cases  the  acid  is  diniintshed  (sub-acidn 
occurs  in  chronic  cases  whon  the  ulcer  is  coniplicitted  by  an.Ti&i*  ^ 
chronic  gastric  catarrh,  or  when  the  stomach  is  dilated  ;  thougb  tf 
excess  of  hydrochloric  acid  is  sometimes  noticed  even  in  cas^  in  wkid 
dilatation  is  distinct. 

In  many  cases  the  hyperacidity  can  be  made  out  by  examinatKm  *i 
the  vomitcil  matter  ;  to  use  the  stomach-tube  in  order  to  cxamin«  ^ 
gastric  juice  and  the  contents  of  the  stomach  after  n  test  mc<d  is  tnJj 
pornussible  when  there  has  been  no  hifmateme**is  ;  Uy  the  introdurtiao 
of  the  stomach-tube  wo  may  pioduce  not  only  hasmatemesis  b«tt  'f  ^J" 
ulcer  be  acute  and  its  floor  thin,  perforation  also.  The  chen, 
for  free  hydrochloric  acid  are  fully  described  in  the  article  on  *  trti:.  *- 
Pathology  of  Digestion"  (p.  281). 

Vhe  secretion  oi  j^psm  does  not  undergo  much  altemtion  in  g*strf 
ulcer,  occa^iotially  it  is  incrcii^ed  ;  in  old  ulcers,  where  there  \&  nuflw 
emaciation  or  dilatation  of  the  stomach,  it  i^  often  diaiiaishad. 
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The  mdi/r  functions  of  the  stomaeh  arc  not  interfered  with  \\y  the 
ulcer  unless  there  be  marke<l  dilatation,  or  some  eufh  com  pi  i  wit  ion  as 
l>htbiisis  or  chloiosis;  though  iu  a  few  cases  the  movements  of  the 
stomach  are  diminished  (Korozynski  and  Jaworski), 

Ahnnphoii  from  the  stomnrk.  —  Zweifel  gave  itxiide  of  potassium 
iu  gelatine  capsules,  and  determined  the  length  of  time  that  elapsed 
before  he  could  cletect  iodine  in  the  saliva  and  in  the  urine  ;  the  :disorp- 
tion  time  was  general ly  juolonged  but  very  sslightly,  except  in  the  early 
stages  of  ulcer  when  it  may  be  more  prolonged. 

When  the  stonmcb  is  dilated  we  often  find  bactcial  fermentation, 
sometimes  with  the  formation  of  nitrogen,  oxygen,  carbonic  acid,  occa- 
sionally  of  hydrogen^  sulphuretted  hydrogen,  and  marsh  gas. 

Complications  and  Sequels  of  grastnc  ulcer. —  Ihiafalum  of  ihs 
simnuch. — The  most  mai  ked  cause  of  dilatation  of  tlie  stomach  in  gjistric 
ulcer  is  the  narrowing  of  the  pylorus  due  to  the  cicatiisation  of  an 
ulcer  situated  at  or  near  the  pyloi*us.  This  is  a  sequel  rather  than  a 
complication, 

OceasionaUy  simple  dilat^ition  of  the  stomach  without  stenosis  of  the 
pylorus  due  to  accompanying  gastric  catarrh  or  to  muscnlar  weakness 
may  be  present.  As  dilatation  of  the  stomach  isdesciibcd  in  a  sejmiate 
chapter  (p.  485)  no  further  reference  to  its  symptoms  or  treatment 
need  l*e  made  here, 

HoHr-ffiass  miiiradum  of  iht  stfmiach.  —  This  will  occur  if  an  ulcer 
situated  in  the  mid -region  of  the  stomach  undetgo  cicatrisation.  It 
may  give  rise  to  the  symptoms  of  dilatation,  or  to  very  indefinite 
symptoms  which  cannot  be  accurately  interpreted.  Inflation  with  air 
may  sometimes  jeveal  the  jieculiar  outline  of  such  a  stomach.  Ja wot  ski 
points  out  also  that  iu  this  condition  there  may  be  all  the  signs  of 
ciilatation,  and  largo  quantities  of  fluid  may  be  introduced  into  the 
stomach,  yet  little  can  be  drawn  out  by  the  syphon,  as  the  Huid  passes 
into  the  pa  t  beyond  the  constriction, 

P^fjomtitm  of  ihe  stomach  is  common,  and  is  the  most  grave  com- 
plication of  g-u^tric  ulcer.  It  f)ccurs  much  more  frefprcntly  in  acute 
ulcers  or  in  an  early  stage  of  the  chronic  ulcer;  it  often  causes  tho 
death  of  the  patient  hy  |)erjtouitis  j  in  rare  cases  a  small  pei^foration 
may  heal,  and  the  patient  may  completely  recover ;  in  other  cases  it 
may  leail  to  the  formation  of  an  ahscess,  and  iu  other  cases,  again,  to  the 
establishment  of  fistulous  communicatiou  between  the  stomach  and  other 
organs. 

Pcrforafion  itifo  the  f^ni^raf  p/rifonml  eavHij. — This,  according  to  Welch, 
occurs  in  about  61  per  cent  of  all  cases  of  gastric  idcer ;  it  happens 
most  freqtiently  in  young  women.  As  airea<1y  indicated  this  un- 
toward complication  is  found  chiefly  in  ulcers  which  ai*c  situated  on  the 
anterior  wM  of  the  storaach.  Perforation  may  occur  in  cases  in 
w^hich  there  have  been  no  definite  symptoms  of  ulcer,  or  in  which 
almost  all  symptoms  have  been  absent  and  the  patient  apparently 
in  good  health.     In  other  cases,  however,  perforation  takes  place  after 


local  pain,  vomiting,  and  even  hrematemesis  hive  existed  for  some 
time.  TLo  Fymptoras  of  perfor^fition  are  usually  characteristic  enough^ 
unless  diiath  from  collapse  take  place  within  a  few  hours  after  its 
occurrence. 

The  first  symptom  isi  sudden  pain  of  severe  and  agonising  charaete-, 
which  m  ly  be  situated  at  first  in  the  epigastrinm,  and  then  become 
diffused  over  the  whole  al>di>iiien  ;  or  ifc  may  be  seated  rather  over  the 
right  iliac  fossa,  and  simulaSc  the  pe:  foi  ution  of  appendicitis  or  pyo- 
salpinx;  thii  I  have  seen  in  not  a  few  ciksea  (21),  The  pain  may  be 
continuous,  or  it  may  have  the  character  of  a  severe  colic.  Along  with 
the  pain  come  the  symptoms  of  collapse  ;  the  pulse  becomes  small, 
quick^  and  thready ;  the  face  is  pale,  and  has  a  pinched,  drawn  appear- 
ance (/(i«^vs /n'/j/jtwim/tm) ;  the  surf. tee  of  the  body  is  covered  with  cold, 
clammy  perspira:ioii  ;  the  voice  becomes  feeble,  and  the  respirations 
frequent  and  snperlicial,  and  after  a  short  time  costal  in  character. 
The  tem[^rature,  at  fist  subnormal,  becomes  raised  if  tlie  patient  live  for 
some  time  and  perit  »nitis  auj^ervene.  The  tongue  becomes  dry  ;  thirst 
is  increased ;  vomiting  is  generally  absent,  if  it  occur  at  first  it  soon 
ceases,  though  often  there  is  much  retching;  constipation  is  marked; 
the  urinary  secietion  is  diminished,  and  with  the  onset  of  peritor.itis 
mictmitioTi  becomes  j>ainfui,  or  its  secretion  may  be  entirely  suppressed  ; 
(he  mine  may  contain  albumin  and  casts.  On  physical  examination, 
besides  the  general  features  above  noticed,  we  find  the  abdomen,  as  a 
nde,  distended  ;  but  in  a  few  cases,  as  pointed  out  by  Wagner  and 
myself,  it  mny  ho  retracted  by  the  sp.ism  of  the  alMlominal  walls ;  it 
is  very  sensitive  to  the  touch,  with  local  pain  over  the  epigastrium  or 
light  iliic  fossa.  Fcrcussiun  gives  a  tympanitic  note  all  over  the 
abdomen,  with  absence  or  considerable  diminution  of  the  liver  dulnctss 
from  the  accumulation  of  gas  between  liver  and  diaphragm  ;  this  ha4 
been  descrihefl  as  a  pathognomonic  sign  of  perforation,  but  it  may  be 
absent  if  adhesions  exist  between  the  stomach  and  liver;  on  the  otlier 
haiul,  we  may  have  this  sym[>tom  without  jrerforation  in  simple  tym- 
panites if  coils  of  intestine  distended  with  gas  fintl  their  way  between 
the  diaphragm  and  the  liver,  and  it  may  occur  in  simple  non-perforative 
peritonitis.  If  much  fiuid  pass  out  from  the  sUnnach  the  percussion 
note  over  the  lateral  and  lower  p^rts  of  the  abdomen  may  become 
dull  {a  very  rare  occurrence);  this  symptom  may  also  be  noticed  suli- 
sequently  wdieri  [>eritonitis  is  well  established.  If  the  patient  do  not 
(lie  from  collai>se  during  the  first  six  to  twelve  hours,  symptoms  of 
peritonitis  set  in  ;  the  temperature  may  rise  to  102°  or  103'  ;  the  pulse 
Ijecjmes  harder;  the  breathing  becomes  very  shallow;  retching  and 
hiccough  occur,  and  death  follows  from  exhaustion  or  collapse.  In 
some  cases  the  pain  becomes  less  severe,  and  the  patient  may  seem 
better,  yet  death  occurs  in  a  short  time. 

Must  cases  of  peif oration  from  gastric  ulcer  end  fatally  :  in  a  few 
cases,  however^  if  the  perf  nation  be  very  small,  and  but  little  of  the 
contents  of  the  stomach  eft  used  into  the  peritoneal  cavity,  the  opering 
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may  be  closed  by  deposits  of  lymph,  and  the  patient  may  eventuaHy 
recover.  In  a  few  cases,  again,  surgical  intciference,  with  thi3  objet-t  of 
closing  the  opening  into  the  stomach  and  clearing  the  abdominal  cavity, 
has  saved  the  patient  from  impending  death. 

Lmcdiml  ahstYSs  ike  resulf  of  perforation, — In  cases  in  which  but  a 
Bmall  quantity  of  the  stomach  contents  has  escaped,  and  in  whirh  liefore 
perforatiijn  adhesions,  more  or  less  fi  m,  have  been  formed  between  the 
stomach  and  the  neighbouring  organs,  we  may  have  a  local  peritonitis 
with  subsequent  formation  of  an  abscess.  Whilst  the  symptoms  at  first 
are  those  of  perforative  peritonitis  the  further  course  varies  according 
to  the  situation  of  the  abscess  \  in  many  cases  the  geneiul  and  local 
symptoms  of  peritonitis  dimirdsh ;  the  abdomen  is  less  distended  and 
less  painful,  and  the  ajipetite  improves  ;  but  strength  is  not  regained, 
the  pulse  remains  quick,  the  fever  assumes  a  remittent  type,  and 
the  patient  eventually  dies  f.om  exhaustion,  or  by  way  of  pysemiri 
or  of  pylephlebitis.  In  other  cases  the  patient  improves  considerably 
for  a  time  till  the  abscess  bursts  into  the  |>eritone!d  cavity,  when  he 
succumbs  lo  general  peritojiitis  ;  this  is  the  case  when  the  a! recess  forms 
behind  the  stomach,  or  l>etwcen  the  stomach  and  the  spleen,  or  is 
encysted  in  the  mesentery  ;  in  rarer  ci\se»  still  the  aliscess  after  having 
perforated  the  diaphragm  may  open  into  one  or  other  of  the  thoracic 
organs  (|>ericardium,  pleura,  lung,  mediastinum).  In  other  cases,  how- 
ever, the  pus  from  the  abscess  may,  either  directly  or  by  a  fistulous 
tract,  be  discharged  outside  or  become  accessible  to  operative  measures, 
and  the  patient  recover. 

Occasionally  the  abscess  is  situated  anterior  to  or  al«ove  the  stomach, 
where  it  forms  a  distinct  swelling  painfid  to  palpation,  and  dull  on 
percussion,  and  where  the  pus  can  be  easily  reached  by  puncture  or 
incision  (21) ;  however,  usually  the  abscess  is  not  easily  accessible  to  the 
surgeon's  knife.  One  form  of  localiseil  abscess  that  residts  from 
perforation  of  a  gastric  or  duodenal  ulcer,  or  occasion^dly  from  appendi- 
citis, gallstones,  peri  nephritic  al)sress,  or  cancer  of  the  stomach,  presents 
peculiar  clitiical  features,  and  requires  a  fuller  notice,  namely,  the 
suhphrenk  abscess  or  pyopneumothorax  sobphrenicus  (Ley den).  This 
malady  is  fully  described  in  a  later  chapter  (p.  570). 

Perforation  of  a  gastric  ulcer,  w^ithotit  the  intervention  of  an  abscess, 
may  take  ]>bice  either  into  a  hollow  or  solid  organ  to  which  the  stomach 
by  new-formed  infiammatory  tissue  has  previously  1  erome  united.  If 
perforation  take  place  into  a  part  of  the  intestine,  we  get  the  establish- 
ment of  a  Itiffiucmts  fii^tiihi  (21) ;  the  communication  may  be  made  between 
the  stomach  and  the  dtnxleinim,  or  any  other  portion  of  the  intestine  ; 
most  commoidy  it  is  made  directly  with  the  transvei*se  colon  (gastro-colic 
fistula),  and  the  condition  may  be  diagnosed  by  the  rapid  passage  of 
food  through  the  digestive  tract. 

If  adhesidu  lake  place  between  the  stomach  and  diaphragm  the  idcer 
may  perforate  into  the  thoracic  cavity,  and  thus  pfffii'ftrumofhonix  or 
fjan^me  of  ike  lung  may  be  established.     In  rare  cases  the  pericardium 


has  been  perforaterj,  with  the  result  of  pneumo- pericardinra  and 
gangreiiQiis  pericarditis.  Debove  and  Renault  give  a  brief  description 
of  some  of  the  recorded  cases.  A  sudden  epigastric  pain  is  followed  by 
dys^pnoea  and  cyanosis  ;  the  apex  beat  of  the  heart  cannot  be  felt,  the 
cardiac  duhiess  h  rephvceil  hy  a  tympanitic  note,  pericardial  friction 
sound  niay  be  heard,  the  internal  heart  sound  a  may  be  accompanied  by 
a  loud  me  I  al  lie  timbre,  the  pnlso  becomes  rapid  and  feeble,  and  the  patient 
dies  within  a  short  period  after  the  occurjeiica  of  the  perforation.  In 
yet  rarer  cases  the  pericardium  may  become  adherent  to  the  heart,  and 
the  ulcer  of  the  stomach,  by  an  extension  of  the  ulcerative  process,  may 
burst  into  the  heart.  According  to  Debove  and  Renault  only  four  such 
cases  are  on  reconl ;  the  prominent  symptoms  are  rapidly  fatal  h&ma- 
temesis  with  melo^na.     One  case  is  reco.ded  l>y  D.\  Finny. 

If  the  perforation  take  place  into  the  mediastinum— an  extremely 
rare  occurrence — inteistittal  emphysema  mny  arise  ;  and,  if  death  do  not 
follow  quickly,  mediastinal  abscess  may  follow. 

Another  comj)Hcation  of  gastric  ulcer  is  the  supes  vention  of  center. 
This  coincidence  Wiis  already  known  to  Dietrich  and  Brintun,  who  drew 
csjiecial  attention  to  the  suljject;  according  to  Lebert  9  jier  cent  of  all  cases 
of  cancer  of  the  stomach  owe  their  origin  to  simple  ulcer  of  the  stomachy 
but  aceordnig  to  Rosenheim  only  G  l>er  cent ;  Haeberlin,  again,  reduces 
the  number  to  2-3  per  cent.  The  observations  of  Hauser  have  thrown 
some  light  on  the  implantation  of  cancer  on  the  ulcer;  for  he  noticad 
masses  of  epithelial  cells  amidst  the  fibrous  tissue  at  the  borders  of  the 
ulcer,  from  which  cells  cancer  may  take  itr^  origin.  The  naked  eye  and 
histi)logical  ap|>e:irttnce  of  the  cancer  thu.^  formed  doc^  not  ditler  from 
other  cancers  found  in  the  stomach  ;  but  the  clinicjil  features  of  such 
cancersj  as  a  rule,  are  for  a  long  time  those  of  gastric  ulcer,  till  cvcnlually 
a  tumour  a[>pe,us,  and  with  it  cancerous  cachexia;  yet  even  then  the 
gastric  juice  sr ill  shows  the  presence  of  hydrochloric  acid,  and  sometimes 
even  of  hyperacidity.  In  other  cases  the  history  of  a  case  of  cancer  with 
the  ordiiiiiry  symptoms  indicates  that  synqitoms  of  an  ulcer  had  existed 
years  before  (21).      [iUf.  *'Tumuurs  of  Stomach/'  p.  5.55.] 

Course  and  duration  of  gastric  ulcer,^Froni  the  symptoms  of 
gastric  ulcer  given  above,  it  is  evident  that  the  disease  shows  an 
extreme  diversity  both  in  its  features  and  in  its  Bubser|uent  coui-se  and 
terminations.  Anatomically  we  distinguish  l>etwceo  acute  and  chronic 
ulcers,  and  clinically  (he  s;ime  classificati^in  has  been  adopted  ;  hut,  afi 
gastric  ulcer  may  exist  a  long  time  without  producing  any  symptoms, 
we  must  not  a.^sume  that,  if  hemorrhage  from  the  stomach  or  sudden 
perforative  peritonitis  occur  in  a  person  presumably  healthy,  we 
have  to  do  with  an  acute  ulcer  ;  it  is  more  likely  that  the  idcer  has 
existed  for  some  time  in  a  latent  state.  Many  cases  of  gastric  ulcer 
(according  to  Cruveilhier  about  80  per  cent)  end  in  recovery  ;  in  many 
we  have  remissions  which  may  occur  at  irttervals  of  months  or  years; 
and  cases  are  not  infrequent  in  which  ten  and  twenty  years  after  the 
occurrence  of   the  first  symptoms    the   characteristic   signs   of   gastric 
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ulcer  are  noticed  again  ;  no  tloubt  in  these  cases  the  old  ulcer  had 
cicatriBecI,  and  either  h;td  broken  out  afresh  or  given  place  to  a  new  ulcer: 
in  other  cases,  some  time  after  the  disappearance  of  the  chaiacteristic 
symptoms  the  Bigns  of  dilatation  of  the  stomach  appear;  in  others 
again,  aa  stated  above,  either  cancer  suj>ervene5  or  one  of  the  other 
complications  occurs. 

Clinically  the  following  forms  may  be  distinguished  :^ — 

(i.)  Atvih  haviorrka(jic  jfonii. — Either  without  previous  symptoms  or 
after  symptoms  of  very  short  duration  profuse  ha^matemesi^  occurs. 
The  case  may  end  fatally,  or  symptoms  of  chronic  ulcer  may  Bui>ervetie  j 
or,  again,  in  a  few  cases^  no  further  sym|>tom8  may  appear. 

(ii.)  Acxdti  jHrfiwaiiuij  i^/fr/".— Either  without  any  previous  symptoms 
or  after  slight  gastric  distuibance,  sndtlen  perforation  into  the  alMlominal 
cavity  occurs,  in  a  very  large  majority  of  ciises  with  a  fatal  teinnnation. 

(iii.)  Chronic  dtfspepik  form. — In  this  there  are  marked  dyspeptic 
symptoms,  with  moderate  pain  and  occasional  vomiting, 

(iv.)  Cluonic  ijasfralijie  fomL — Gastiic  pains  predominate;  vomiting 
may  or  may  not  occnr, 

(v.)  Vhrtmk  hamwrhafjic  fonn. — This  resembles  the  chronic  dyspeptic 
form,  with  hsematcmesis  superadded. 

{vt.)  Some  anthors  speak  also  of  a  carhectic  form,  in  protracted  cases, 
of  which  emaciation,  ancemia,  and  a  cachectic  appearance— not  urdike 
llirit  seen  in  cancer — appear ;  of  (vii.)  a  sknofic  fonn,  with  symptoms  of 
dilatation  of  the  stomach  ;  and  of  (viii.)  a  nrumrftl  foim  m  which,  long 
after  apparent  healing  of  the  uker,  the  symptoms  recnr. 

Diagrosis. — In  many  cases  of  gastric  tdcer  tbe  diagnosis  is  easy  ;  in 
others  the  diagnosis  can  only  be  arrived  at  after  a  careful  analysis  of  all 
the  symptoms,  and  after  watching  the  j>atieut  for  some  time ;  whilst  in 
not  a  few  cases  a  definite  diagnosis  is  impossible,  as  most  of  the 
syinptoms  are  absent.  None  of  the  symptoms  mentioticd  above  is 
absolutely  characteristic  of  gastric  ulcer,  and  all  may  occur  in  other 
affections  of  the  stomach  ancl  in  other  dise^vses. 

The  rhiff  ili^faaeii  from,  which  f^tistric  nior  iifu.4  he  disiiuguishi'd  are : — 

(fj)  Chl#rosis  with  marked  dyspeptic  symptoms,  such  as  loss  of 
appetite,  pain  after  food,  and  occasional  vomiting.  The  absen'*e  of 
localised  pain,  the  irregidarity  of  the  vomiting  and  its  inrleijetulcnce  of 
meals,  will  often  enable  ns  to  di.^tinguish  this  condition — <luc  to  Mnaniia 
and  hypera?3thesia  of  the  stomach — from  gastric  nicer;  on  the  other  hand, 
as  gastric  ulcer  often  occurs  in  chlomtic  women,  it  will  be  well,  if  in 
donht,  to  treat  the  case  as  one  of  gastric  ulcer,  and  to  notice  the  effect 
of  the  treatment :  if  the  symptoms  he  due  to  gastric  ulcer  iheappropiiato 
treatment  may  give  relief  in  a  few  days ;  if,  on  the  other  hand,  they  are 
due  to  chlorosis,  a  goo<l  effect  shotdd  follow  the  administration  of  iron. 

(A)  Offsiric  cahirrh. — Acute  catarrh  can  scarcely  he  confounded  with 
gastric  ulcer.  In  subacute  and  chronic  gastric  catarrh  we  have  the 
following  distinguishing  features  :  the  pain  is  not  localised ;  it  is  not  so 
severe  as  in  ulcer ;  it  is  not  increased  by  pressure  \  flatulence,  distension. 


540  SYSTEM  OF  MEDICINE 

or  discomfort  for  hours  after  food  generally  accompanies  it ;  vomiting 
occurs  at  irregular  intervals ;  the  vomit  contains  mucus,  and  there  is  no 
hyperacidity  of  the  gastric  juice  ;  hsematemesis  is  extremely  rare,  and  if 
it  occur  the  quantities  of  blood  are  small. 

(c)  Nervous  dyspepsia, — In  this  condition  we  occasionally  meet  with 
cases  in  which  the  differential  diagnosis  is  a  matter  of  difficulty  and  some- 
times of  impossibility.  The  examination  of  the  gastric  juice  does  not  help 
us  much  ;  in  some  of  these  cases  there  is  hyperacidity,  often  indeed  a  con- 
tinuous secretion  of  hydrochloric  acid  (the  so-called  Reichmann's  disease); 
the  epigastric  pain  may  be  very  severe  (gastralgia) ;  it  is  usually  sharp, 
comes  on  when  the  stomach  is  empty,  is  relieved  by  food,  and  is  not 
increased  by  pressure.  Nervous  dyspepsia  includes  a  number  of 
different  affections  which  are  difficult  to  classify. 

{d)  Canc£r  of  the  stomach. — The  most  important  points  to  bear  in 
mind  here  are :  that  cancer  occurs  in  most  cases  after  the  fortieth  year ; 
the  pain  is  more  continuous  and  not  so  dependent  on  food  ;  the  appetite 
soon  fails ;  vomiting  occurs  later  in  the  disease,  and  has  rather  the 
character  of  the  vomit  of  dilatation  of  the  stomach ;  hsematemesis  is  not 
so  profuse,  and  has  the  coffee-ground  character.  The  presence  of  a  tumour 
in  or  near  the  epigastric  region  is  the  most  characteristic  symptom  of 
cancer,  yet  it  must  be  remembered  that  in  some  cases  of  cancer  no  tumour 
can  be  felt ;  on  the  other  hand,  in  ulcer  of  the  stomach,  as  already  stated, 
a  fibroid  cicatrix  or  a  local  abscess  may  simulate  a  tumour.  Equally 
important  in  cancer  are  the  usual  absence  of  hydrochloric  acid  in  the 
vomit  and  in  the  gastric  juice,  the  steady  loss  of  weight,  and  the  cachectic 
appearance ;  we  must  not  forget,  however,  that  ulcer  in  older  subjects 
may  be  attended  by  more  or  less  cachexia,  whilst  in  some  cases  of  cancer, 
especially  if  situated  at  the  cardiac  end  of  the  stomach,  or  diffusely 
infiltrated,  the  appearance  of  the  ])atient  is  more  anaemic  than  cachectic; 
and,  again,  the  subjects  of  cancer  under  appropriate  treatment  may  show 
a  distinct  increase  in  weight  for  a  tinje. 

(<?)  Ulcer  of  the  duodenum. — The  differential  diagnosis  can  only  be  made 
in  a  few  cases  in  which  there  is  nielsena,  and  a  deej)er  pain  to  the 
right  of  the  epigastrium  occurring  several  hours  after  food  ;  -or  in  which, 
with  symptoms  of  gastric  ulcer,  the  vomit  has  an  alkaline  reaction, 
contains  bile,  and  digests  fibrine  (Boas).  It  occurs  more  frequently  in 
men  of  middle  age. 

(/)  Gall-stones. — In  the  majority  of  cases  the  distinction  between 
biliary  colic  and  the  gastralgia  of  gastric  ulcer  is  easy  ;  but  we  meet  with 
cases  of  g.ill-stones  in  which  the  main  symptom  is  at  first  a  severe  local 
pain  with  or  without  vomiting,  and  in  which  jaundice  or  the  definite 
symptoms  of  biliary  colic  are  deferred.  The  chief  points  of  distinction 
are  :  (a)  As  regards  the  pain  ;  in  hepatic  colic  the  pain  comes  on  suddenly, 
some  hours  after  a  meal  or  at  night;  especially  after  an  indiscretion  of 
diet,  a  muscular  effort,  or  mental  shock,  or  excitement.  The  pain  is 
very  severe,  and  is  rather  colicky  than  burning  in  character  as  in  gastric 
ulcer;    it  is  not  situated    in    the  epigastric  region   (except  when   the 


gall-stone  obstructs  the  common  duct  near  its  terminatioti,  in  which  case 
jaundice  is  invariably  present);  it  lasts  for  many  hours  and  subsides 
suddenly ;  it  ib  asBOciated  with  a  pain  over  the  right  shoulder-blade, 
and  on  the  subsidence  of  the  |>ain  or  soon  after,  the  epigastric  region 
often  ceiises  to  be  tender  to  touch  or  pressure  ;  at  times,  however,  the 
pain  on  pressure  persists.  (^)  As  regards  vomiting,  this  occurs  soon 
after  the  beginning  of  the  attack,  and  jiersists  for  some  time ;  at 
first  every  kind  of  food  is  vomited  very  soon  after  it  is  taken  ;  the 
vomited  matter  shows  no  hyperacidity,  (y)  A  rise  of  temperature 
with  or  wiibout  a  shiver  is  characteristic  of  gallstones*  (S)  Profuse 
sweating  and  gieat  prostration  likewn'se  speak  for  gAll-stones.  (t)  The 
conjuuctivffi  show  at  times  a  distinctly  icteric  tint,  and  the  urine  may 
contain  suiall  traces  of  biliary  colouring  matter  even  though  there  be  no 
jaundice  apparent. 

((f)  A  mmahh  or  displae^d  hidney  may  produce  severe  gastralgic  pains 
and  vomiting,  and  so  simulate  a  gastric  ulcer.  A  bimanual  examination 
will,  as  a  ride,  clear  up  the  diagnosis.  Usually  symptoms  of  neurasthenia 
are  present  in  these  cases. 

(A)  The  diagnosis  of  complications  has  already  been  spoken  of  under 
symptomatology  ;  for  the  distinction  of  dilatation  of  the  stomach  due  to 
ulcer  from  dilatation  due  to  otber  causes  1  must  refer  to  the  article  on 
"Dilatation  of  the  Stomach*'  {p,  485). 

Dmgnom  of  fht  seat  of  the  «/c€r.— ^This  in  many  cases  is  not  possible, 
and  no  great  reliance  can  be  placed  on  the  situation  of  the  pain  ;  it  is 
said  that  an  ulcer  on  the  posterior  surface  gives  rise  to  pain  situated  in 
the  back  rather  ihan  in  the  epigastrium,  and  is  increased  by  the  recum- 
bent |X)8ture  ;  he  e  also  it  is  said  to  give  rise  more  often  to  hsemorriiage 
than  if  situated  on  the  anterior  surface  ;  in  the  latter  situation  it  is  said 
to  give  rise  to  pain  to  the  right  or  to  the  left  of  the  middle  line  in  the 
epigastrium — pairt  which  is  lessened  %vhen  the  patient  lies  on  the  left 
side.  Perforation  into  the  abdominal  cavity  is  more  common  with 
ulcer  on  the  anterior  surface;  ulcer  at  ihe  pylorus  is  said  to  causa 
pain  in  the  middle  line  or  to  the  right  of  the  middle  line,  and  (he  pain 
does  not  occur  till  some  time  after  the  ingestion  of  food;  cicatrisatioii 
of  the  ulcer  in  this  situation  causes  dilatation  of  the  stomach. 

The  progrnosis  of  gastric  ulcer  is,  on  the  whoIe»  favourable.  Many 
patients  completely  recover,  especially  if  the  ulcer  does  not  extend  to  the 
serous  coat,  and  does  not  persist  too  long;  The  cicatrisation  of  a 
chronic  ulcer  may  give  rise  to  stenosis  of  the  pylorus  with  dilatation 
of  the  stomach,  and  to  adhesion  between  the  stomach  and  neighbotir- 
ing  organs,  events  which  in  their  turn  may  give  risa  to  a  series 
of  fresh  symptoms  and  troubles.  Again,  relapses  are  not  uncommon. 
Acco  ding  to  Lebert  the  mortality  of  gastiic  ulcer  is  about  10  per  cent ; 
about  6i  per  cent  terminate  fatally  by  perforation  into  the  peritoneal 
cavity ;  death  from  hcemorrhage  is  said  to  occur  in  about  3  per  cent ;  in 
a  few  death  is  due  to  exhaustion  or  to  one  of  tbe  rarer  complications 
mentioned  above. 
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Treatment. — Prophylaxis,  —  Wo  have  seen  that  gastric  ulcer 
frequently  occurs  in  young  chlorotic  women.  It  is  well,  therefore, 
in  all  cases  of  chlorosis  to  regulate  the  diet  carefully,  and  to  see  that  the 
patient  avoids  very  hot  food,  coarse  food,  and  food  rich  in  acid  and 
condiments  which  irritate  the  mucous  membrane  of  the  stomach.  Con- 
tinued pressure  on  the  stomach,  such  as  is  produced  by  tight  lacing  or  by 
a  faulty  stooping  posture,  is  also  to  be  avoided  (61). 

The  treatment  of  the  ulcer  will  vary  with  the  stage  of  the  disease, 
and  the  symptoms  that  may  bo  presented  :  the  objects  to  be  fulfilled 
are  the  healing  of  the  ulcer,  the  avoidance  of  all  irritating  agents 
and  the  relief  of  troublesome  symptoms.  This  end  is  best  attained 
by  rest,  not  only  of  the  stomach,  but  also  of  the  body  generally. 
This  treatment,  known  as  the  treatment  by  rest  (rest  cure),  first  recom- 
mended by  English  physicians,  and  lately  by  Leube,  is  to  be  carried 
out  in  a  systematic  manner.  Rest  of  the  body  is  best  effected  by  the 
recumbent  posture :  rest  of  the  stomach  by  feeding  the  patient  entirely 
by  nutritive  enemas  ;  but  as  this  latter  is  only  possible  for  a  short 
time,  food  when  administered  by  the  mouth  should  be  easily  digestible  and 
not  irritating.  This  dietetic  treatment  is  further  helped  by  the  adminis- 
tration of  alkalies  to  diminish  the  hyperacidity  of  the  gastric  juice, 
and  by  the  application  of  hot  poultices  to  the  epigastric  region. 

The  course  of  treatment  in  by  far  the  largest  number  of  cases 
resolves  itself  into  this :  the  patient  will  remain  in  bed  for  some  weeks, 
in  fact  till  the  chief  symptoms  have  subsided  ;  hot  poultices  are  to  be 
applied  to  the  epigastric  region  or,  instead  of  poultices,  the  stomach 
capsule  first  introduced  by  Leube.  This  consists  of  a  tin  capsule  filled 
with  hot  water  and  so  shaped  as  closely  to  fit  the  epigastric  region  ;  it 
has  a  metallic  ring  on  each  side,  so  that  it  can  be  easily  fastened,  and 
so  may  be  worn  even  when  the  patient  is  about. 

To  give  the  stomach  complete  rest  some  have  recommended  feeding 
by  enema  exclusively  (20,  87\  but  it  is  scarcely  advisable  to  treat  all  cases 
in  this  manner  without  distinction  ;  nor  is  it  possible  to  carry  out  this 
treatment  fo;  a  long  time  without  causing  the  evils  of  inanition.  Ex- 
clusive rectal  feeding  is  indicated  when  the  vomiting  of  food  is  persistent; 
when  the  ingestion  of  food  causes  g.eat  pain  ;  when  there  is  haemorrhage 
from  the  stomach,  and  when  perforation  has  occurred,  or  appears  to  be 
threatening.  But  even  in  those  cases  exclusive  rectal  feeding  rarely 
need  be  prolonged  beyond  a  week  or  a  fortnight.  The  patient  takes 
nothing  per  mouth  except  small  pieces  of  ice  or  small  quantities  of  water  to 
quench  the  thirst ;  for  the  rectal  feeding  many  physicians  recommend  arti- 
ficially digested  food,  such  as  peptonised  milk-gruel,  peptone  suppositories, 
and  the  like:  many,  however,  prefer  to  give  enemas  of  beef  tea  and  raw  eggs, 
with  a  little  brandy  (in  all  about  two  to  three  ounces) ;  the  peptonised 
food  is  mo  o  readily  absorbed,  but  the  observation  of  Ewald  shows  that 
enemas  of  eggs  act  quite  as  well  and  are  quite  as  well  absorbed ;  pepton- 
ised suppositories  sometimes  irritate  the  bowels,  or  are  not  well  retained, 
and,  unless  recently  prepared,  are  sometimes  passed  out  again  unaltered. 
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Before  giving  the  niitritlve  injection  the  rectum  eliould  be  emptied  by 
one  of  water  j  the  nutritive  enema  may  be  given  ts^vy  four  to  six  hours. 
Milk-gi  nel  is  prepared  by  mixing  equal  parts  (about  ten  ounces)  of  milk 
ami  thick  gruel,  and  to  this  two  teaspoonfuls  of  Bonger's  liquor  pancrea- 
ticus  aiiil  thirty  grains  of  bicarbouiUe  of  soda  are  added.  To  increase 
the  nutritive  value  an  eg^;  may  be  added  to  the  milk  befo:e  the 
addition  of  the  liquor  pancTcaticus,  Peptone  suppositories  weigh  about 
sixty  grains,  and  contain  between  40  and  60  per  cent  of  peptones. 

Milk  occu])ie3  the  first  place  in  the  dietary ;  it  is  alkaline,  it 
leiseiis  the  acidity  of  the  gaati  ic  juice ;  it  doe^  not  irritate  the  mucoua 
membrane,  either  mechanically  or  chemically  ;  it  does  not  call  forth 
vigorous  ]i€rist;iltic  movements  of  the  stomach,  and  it  does  not  remain 
long  in  the  stomach.  Not  more  than  four  to  six  ounces  should  be  taken 
at  once,  and  in  twenty-four  hours  three  to  four  pints  may  be  taken. 
The  milk,  which  ought  to  have  been  well  boiled,  may  be  taken  warm  or 
cold  ;  when  it  producea  acidity,  alkalies,  euch  as  carbonate  of  soda,  may 
be  added  to  the  milk  j  when  it  is  not  well  borne  peptonised  milk  should 
be  tried  instead.  In  some  cases  milk  in  any  form  cannot  be  tolenited, 
and  if  so,  besides  rectal  feeding,  we  should  try  freshly- ex  pressed  beef 
juice,  weak  beef  tea,  Liebig's  beef  extract,  or  some  of  the  prewired  beef 
prep irat ions,  such  ns  B  and's  essences  or  Valentine's  beef  juice.  In 
some  cases  of  vondting,  which  persisted  even  in  patients  fed  by  nutritive 
injections,  scraped  law  beef,  taken  at  first  in  ve  y  small  quantities,  baa 
been  well  borne,  has  given  relief  to  the  pain  and  checked  the  vomiting,  I 
have  often,  thcrefo-e,  in  c.ises  of  gastric  ulcer  given  the  scraped  raw  beef 
early  in  the  course  of  the  case  with  coneiderable  benefit. 

If  the  patient  get  tired  of  milk,  or  if  it  be  not  well  borne, 
Benger  a  food,  Nestli^'a  food,  powdered  rice  or  arrowroot,  raw  egg,  and  the 
above-mentioned  beef  extracts  may  be  tried. 

An  exclusive  milk  diet  should  be  continued  for  three  to  four  weeks. 
The  epigastiic  pain,  as  a  rule,  has  disappeared,  and  the  vomiting  has 
Btoppcil  long  before  this  time  ;  but  it  is  well  to  continue  the  t  re  it  men  t  so 
as  to  give  the  stomach  rest  and  avoid  irritation  :  then,  for  a  week  or  so, 
the  patient  may  still  have  liquid  diet,  but  with  the  addition  of  biscuit  or 
stale  bre^id.  He  may  take  b  ead  and  milk  or  milk  boiled  with  a  small 
quantity  of  sifted  flour  ;  he  may  also  take  arrowroot  and  tajuoca.  After 
a  week  of  this  diet,  if  the  pain  do  not  return,  the  patient  may  pass  on  to 
soliils,  such  as  boiled  fish,  chicken,  pigeon,  sweetbread  or  tripe;  scraped 
beef  and  raw  eggs  may  also  be  given  with  i  his  dietary.  Stimulants  had 
better  be  avoided  altogether,  unless  perhaps  small  quantities  of  claret  or 
light  Burgundy  be  allowed.  With  this  diet,  which  may  be  continued  for 
some  weeks,  the  patient  often  gains  weight;  and  he  may  be  allowed  to 
take  gentle  exercise.  Gradually  mutton  chops  and  small  quantities 
of  underdone  ste  dc  may  be  taken  %vith  stale  bread.  VegetableB,  however, 
with  the  exception  of  rice,  are  still  to  be  forbidden^  as  are  cakes  and 
pastry.  Milk  and  small  rice  puddings  may  be  allowed*  Alcoholic 
stimulants  are  better  avoided.     The  duration  of  this  dietary  depends  on 


the  condition  of  the  patient:  if  he  feel  sufficiently  strong  he  may  now 
follow  his  Gjciiiiatioo,  and  niako  gradual  additions  to  his  dietary;  the  mor^ 
indigestible  foodstuflfs,  such  as  vegetables  and  piistry,  should,  however,"' 
not  be  taken  at  any  time.  Many  are  the  diet  sheets  given  by  various 
observers,  and  adopted  in  various  institutions  and  private  hospitals  where 
p:itients  with  gastric  ulcer  are  treated  (61). 

Pat te fits  who  have  suffered  from  gastric  ulcer  should  be  careful  in 
diet  J  not  only  for  weeks,  but  for  months,  and  with  the  return  of  any  such 
symptoms  as  pain  or  vomiting  the  treatment  with  rest  and  strict  diet 
should  again  be  enforced. 

For  the  treatment  of  chronic  ulcers  in  which  there  is  marked  dilata- 
tion of  the  stomach  I  refer  to  the  article  on  *'  Dilatation  of  the  Stomach  " 
in  this  volume. 

Almost  as  essential  as  the  diet  is  the  strict  supervision  of  the 
function  of  the  bowels.  Constipation  is  a  common  accompaniment  of  the 
gastiic  ulcer,  and  its  proper  treatment  is  as  important  as  the  dietetic 
measures.  Ciirlsbad  salts,  or  a  saline  aperient  such  as  a  combination  of 
sulphate  of  soda  and  sulphate  of  magnesia,  or  some  mineral  water,  such 
as  Carlsbad  water,  Hunyadi  Jano^,  or  ^^acidap,  are  the  t-bief  a])erients 
recommended.  Carlsbad  salts  enjoy  special  favour  with  Continental 
observers — one  or  two  te^ispoonfuh  are  given  in  a  tumblerful  or  half  a 
tumblerful  of  warm  water  before  l^reakfast.  These  salts,  apart  from  their 
purely  aperient  effect,  are  said  to  act  beneficially  by  diminishing  the  acidity 
of  the  gastric  juice,  by  stimulatirig  the  secretion,  and  by  increasing  the 
peristalsis  of  the  stomach.  In  many  cases  the  good  effects  of  this  aperient 
cannot  be  doubted  ;  but  in  some  the  salts  increase  the  pain  and  discomfort 
after  meals,  and  diminish  the  appetite  :  in  such  cases  I  have  found  simple 
etiemas  and  the  administration  of  an  infusion  of  senna  pods  to  be  of 
service.  Eight  to  tic  senna  pods  are  added  to  ten  ounces  of  boiling  water, 
the  water  is  allowed  to  cool  and  to  stand  for  some  hours,  and  then 
the  pods  are  removed.  Generally  after  the  infusion  is  taken  a  satis* 
factory  action  of  the  bowels  follows  in  six  to  eight  hours.  Rhubarb  and 
cascara  sagrada  are  useful  in  the  more  chronic  cases. 

Medicinal  treatment  in  many  cases  may  help  the  dietetic  means. 
The  remedies  which  are  here  to  be  specially  recommended  are  bismuth  in 
the  form  of  subnitrate  or  carbonate,  and  bicarbonate  of  soda.  Bismuth 
salts  have  long  been  recommended  by  English  writers:  the  salt  may 
be  given  cither  in  powder  or  in  suspension  ;  the  doses  usually  given  arc 
from  ten  to  fifteen  grains.  Recently^  however,  much  larger  doses  of 
lii^muth  have  been  recommended  by  KuBsmaul(28).  One  hundred  and  fifty 
to  three  hundred  gnins  of  bismuth  a  e  suspended  in  about  eight  ounces 
of  water,  and  the  mixture  is  passed  into  the  stomach,  previotisly  washed 
out  by  means  of  the  stomach-tube ;  it  is  then  allowed,  by  guiding  the 
ttibe,  to  remain  in  the  stomach  for  fifteen  minutes,  during  which  time 
the  patient  occupies  such  a  position  that  the  bismuth  is  brought  into 
contact  with  the  ulcerated  surface  (if  the  situation  of  the  ulcer  can  he 
determined) ;  after  this  lapse  of  time  the  fluid  is  allowed  to  run  out  again 
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through  tbe  tiilie»  At  first  this  method  is  applied  daily  ;  after  a  time, 
once  in  two  or  three  days,  When  the  passage  of  a  stomach- tube  is  coiitra- 
itidicated  the  bismuth  mixture  is  to  be  drunk.  The  bismuth  is  sup- 
posed to  act  mechaniwdly  by  forming  a  cove Jng  which  protects  the  ulcer 
and  facilitates  the  healing  of  it. 

This  treatment,  according  to  Matthes  (56),  Fischer,  Steitzing,  and 
others^  gives  most  satisfactory  results,  and  appears  to  bring  about  a  much 
more  8j)ecdy  healing  of  the  ulcer.  Against  the  method  several  objec- 
ttons  hjtve  been  urged,  such  as  the  danger  of  using  the  stomach- tube,  or 
the  evil  edects  of  large  doses  of  bismuth  which  may  set  up  vomiting 
and  diarrh(i:*a.  For  some  years  I  have  given  very  large  doses  of  bismuth 
in  cases  of  gastric  ulcer — twenty  to  fifty  grains  three  or  four  times 
daily:  I  have  never  seen  any  ill  effect  from  these  large  doses;  on  tho 
contrary,  in  most  cases  the  large  doses,  especially  if  a  small  dose  of 
morphine  or  hydrochlorate  of  cowiine  were  added,  relieved  the  epigastric 
pain  v^iy  speedily  and  a!sr^  fpiickly  stopped  the  vomiting.  I  ag  ee  with 
other  observers,  such  as  Mathieu,  Savlicf,  Wegele,  in  thinking  that  the 
administration  of  large  doses  of  bismuth  are  so  well  liorne  and  give  such 
good  rcHuita  ihat  one  may  generally  dispense  with  the  irrigation  method. 

Of  the  various  preparations  of  bismuth  the  suhnitrate  a[)pcars  to 
answer  best,  and  it  can  be  given  either  in  powder  or  in  stispension  ;  ten 
to  fifteen  grains  should  be  given  at  firsts  ami  the  dose  may  after- 
wards be  increased  to  twenty  and  thirty  grains  or  more:  the  bismuth 
should  be  given  hefo/e  meals,  and  if  the  pain  lie  very  greijt,  or  the 
irritability  of  the  stomach  excessive,  it  may  be  combined  with  one-tenth 
of  a  grain  of  morphine  or  one-fourth  grain  of  hydrochlorate  of  cocaine  j 
if  the  ajipetite  be  deBcient,  small  doses  of  hydrocyanic  acid  and  tincture 
of  nux  vomica  may  be  added  to  the  mixture. 

The  carbonates  of  soda,  lime,  and  magnesia  have  for  a  long  time 
been  given  in  cases  of  gastric  ulcer.  Of  these  the  first — the  bicarbonate 
of  soda— is  si  ill  largely  given  ;  some  Fronch  observers,  notably  Dcbove, 
recommend  very  largo  doses  (300  to  450  grains)  per  day  ;  they  re|)ort 
y^ry  good  results,  and  state  that  such  large  doses  are  very  well  borne  by 
the  |»alients,  who  complain  only  of  increased  thirst  and  increased 
urination  ;  occasional! \%  however,  such  large  doses  produce  rather  pro- 
fuse diarrhiea,  which  cm,  however,  be  obviated  by  giving'some  carbonate 
of  lime  with  the  bicar)»onate  of  sotla. 

Nitrarc  of  silver  is  also  an  ohl  remedy  for  gastric  nice ",  and  I  have 
been  in  the  habit  of  giving  it  for  years,  especially  to  |>aticnts,  such  as 
the  out-patients  of  hospitals,  who  cannot  atford  to  undergo  the  rest 
treatment  ;  I  have  found  in  many  cases  that  it  relieved  the  jmin  even 
better  than  morphia,  and  that  it  gave  relief  to  the  other  symjjtoms  also. 
I  have  given  the  nitrate  of  silver  either  in  the  form  of  pills  (one-fourth 
of  a  grain  to  the  dose)  or  in  solution  (one-fourth  of  a  grain).  Boas 
recomnicruls  it  very  highly  in  the  litjnid  form,  and  gives  it  in  small 
but  gradually  increasing  doses,  beginning  with  half  a  grain  three  times 
daily  and  going  on  gradually  to  one  grain.      I  have  given  the  nitrate  of 
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silver  in  more  than  200  cases,  and  have  never  seen  any  signs  of  argyria 
follow  its  administration ;  it  may  be  given  for  several  weeks  and  then 
discontinued  for  some  time. 

Treaimcjit  of  symptoms  and  complications, — Pain, — The  application  of 
hot  poultices  and  rest,  and  regulation  of  the  diet,  often  suffice  to  relieve 
the  pain ;  the  use  of  bismuth  and  nitrate  of  silver  has  also  been  men- 
tioned for  the  severe  paroxysms  of  pain  (gastralgia).  Codeia,  or  better 
still  morphine,  cither  by  the  mouth  or  subcutancously,  is  indicated : 
given  in  the  latter  form,  morphine,  according  to  Leubuscher  and  Schafer, 
and  Hitzig,  diminishes  the  secretion  of  hydrochloric  acid  in  the  gastric 
juice. 

Vomiting. — For  persistent  vomiting  abstention  from  food  by  the 
mouth  for  some  days  is  to  be  recommenvied  ;  of  drugs  drop  doses  of 
hydrocyanic  acid,  or  powders  of  bismuth  with  cocaine,  often  act  well. 

Hcematemesis. — The  patient  is  to  be  kept  absolutely  at  rest  and  in 
the  recumbent  posture  (he  should  not  even  be  allowed  to  get  up  to  pass 
urine  or  faeces),  and  all  food  by  the  mouth  should  be  avoided  ;  if  the 
patient  be  excessively  thirsty  ho  may  swallow  small  quantities  of  ice, 
but  even  this  should  be  withheld  if  possible.  If  the  haemorrhage  persist, 
ergot  in  the  form  of  ergotin  should  be  injected  subcutancously  and  ice 
applied  to  the  epigastrium.  In  profuse  hiematemesis  I  have  given 
turpentine  with  the  greatest  benefit ;  it  may  be  administered  either  in 
the  form  of  capsules  or  as  an  emulsion  (two  to  three  teaspoonfuls  of 
turpentine  beaten  up  with  the  white  of  one  egg).  The  dose,  about 
twenty  to  thirty  minims,  mav  be  repeated  after  some  hours  if  the 
haemorrhage  persist.  I  could  cite  several  cases  of  hiematemesis  from  ulcer 
in  which  the  patient  was  pulseless  and  blanched  to  an  extreme  degree, 
in  which  ice,  gallic  acid,  ergotin  injections,  and  other  styptics  had  been 
tried  in  vain,  and  in  which  the  first  dose  of  turpentine  completely  stopped 
the  haemorrhage.  It  is  well  borne,  and  I  cannot  speak  too  highly  of  its 
immediate  and  beneficial  action. 

If  the  anaemia  produced  by  the  haemorrhage  be  excessive  (the  pulse 
scarcely  perceptible,  the  patient  showing  signs  of  syncoj)e,  and  the  voice 
becoming  feeble),  then  transfusion  or  injection  into  the  subcutaneous 
tissue  of  one  pint  or  more  of  no.mal  salt  solution  may  be  tried. 

For  some  days  (three  to  six)  after  the  last  haemorrhage  the  patient 
must  be  fed  exclusively  by  enema,  and  must  keep  the  recumbent 
posture ;  after  that  period  the  treatment  for  the  healing  of  the  ulcer  by 
rest,  liquid  food,  and  hot  applications  to  the  ei^gastrium  must  be 
systematically  carried  out.  In  cases  in  which  profuse,  haemorrhages 
occur  from  time  to  time  and  exhaust  the  patient,  an  operation  may 
be  advisable.  This  was  sncccssfully  done  in  one  case  by  Kuster,  who 
cauterised  the  ulcer  and  performed  gastro-enterost(miy. 

Treatment  of  perforation  of  the  ulcer. — From  the  beginning  of  the 
symptoms  the  patient  is  to  be  kept  absolutely  quiet,  all  food  by  the 
mouth  is  to  be  stopped,  large  doses  of  oi)ium  are  to  be  given,  and  the 
patient  is  to  be  kept  under  its  inHuence;  when  opium  is  not  well  borne. 


morphia  may  be  given  stibciitaneously ;  or  opium  or  codeiain  sappositones, 
or  in  small  enemas.  At  tbe  same  lime,  as  a  stimnlaiit  citrate  of  caffeine 
may  be  given  by  the  mouth  or  subcutaneouBly,  and  rectal  injections 
of  brandy. 

The  treatment  of  the  perforation  by  aurfjmil  wfam  now  requires  a 
few  words  of  corii^ideration.  In  some  cases  the  patient  is  so  collapsed 
soon  after  the  event  that  no  operation  is  likely  to  be  of  any  benefit ; 
indeed  the  patient  may  die  from  shock :  in  a  few  cases  the  symp- 
toms of  collapse  pass  off  and  the  patient  recovers  without  operation  j 
many  caaes^,  however,  reiiiairi  in  which  an  operation  is  feasible. 

Considering  the  high  mortality  of  cases  of  perforation,  which  may 
be  estimated  at  about  95  per  cent,  the  results  obtained  by  Etigli^h 
surgeons  by  ai>eration  are  certaiidy  very  cncouiaging.  Jowers  taliulated 
25  cases,  of  which  8  recovered;  Barling  collected  37  cases  with  13  re- 
coveries •  and  since  then  several  other  successful  cases  have  been  recoided. 
It  is  ditticult  to  give  the  indications  for  niierative  interference  j  it  would 
aeem  well  to  wait  till  the  shock  caused  by  the  perforation  has  passed 
off,  and  to  act  before  symptoms  of  collapse  have  set  in  ;  but  the  niouient 
is  not  easily  determined.  Many  of  the  patients  in  whom  recovery  has 
taken  place  were  operated  on  when  in  a  state  of  collai>se,  with  small, 
thready  pulse,  piofuse  clatnmy  perspiration  and  subnormal  temperature  i 
hence  it  is  now  widely  held  that  as  soon  as  ]:erf oration  has  been  dia- 
gtiosed,  the  abdominal  cavity  should  be  opened,  the  peiforatit^n  looked 
for,  and  closed  by  sutures  (excision  of  the  ulcer  is  rarely  possible),  and 
tbe  peritoneal  cavity  cleansed  and  drained.  The  cases  iti  which  perfora- 
tion occurs  when  the  stomach  is  empty,  so  that  no  great  extiavaeation 
of  food  into  the  abdominal  cavity  takes  place,  and  perhaps  those  also  in 
which  the  edges  of  the  ulcer  are  not  much  indurateil,  present  a  better 
prognosis  than  those  in  which  perforation  occurs  soon  after  a  full  meal. 
On  the  subject  of  the  sur^^ical  treatment  of  gnstric  idcer  1  must  refer  to 
the  treatises  on  surgery  of  (Jotdd,  Heiiu^ke,  May  lard  (5Grj),  and  Comte, 
For  the  treatment,  both  medical  and  siirgicab  of  the  symptoms  |>rot)uccd 
by  stenosis  of  the  pylorus,  giving  rise  to  (b'latation  of  the  stomachy  and  of 
those  duo  to  the  formation  of  a  subphrenic  abscess,  I  refer  to  the  respec- 
tive articles  on  these  sttlijects  in  the  present  volume.  Surgical  treat- 
ment has  also  been  recommemlcd  iti  cases  of  long-statidirg  gastrir  ulcers, 
where  the  pain  persists  atul  the  patient  bec*>mes  weak  and  unable  to 
follow  his  work.  In  these  c/ises  gastroenterostomy  has  sometimes 
given  excellent  results,  as  in  the  cases  operated  on  by  Doyen. 


Ulcer  of  the  Duodenum 

An  ulcer  of  the  same  character  as  the  gastric  ulcer  is  found  in 
the  duodenum  occasionally.  The  symptoms  vary  somewhat  with  its 
exact  position.  It  is  of  these  ulcers  otdy  that  we  can  treat  here. 
Ulcerations  of  a  tuberculous  nature,  ulcei^  in  enteric  fever,  and  cancerous 
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ulcoT'8,  which  are  occasionally  found  in  the  duoilemim,  are  not  included 
in  this  article.  For  the  earlier  bibliography  the  reader  is  referred  to 
Buctiuoy. 

Ulcer  of  the  duodenum  is  of  much  rarer  occurrence  thaa  gaatric 
ulcer. 

Etiology. — Sex. — According  to  most  observers  it  occurs  more  fre- 
quently in  men  than  in  women.  It  is  stated  that  it  is  1-%  times  more 
frequent  in  rami  than  in  woman  ;  our  own  statistics  on  a  small  number 
of  CLises  give  a  high  proportion  of  men,  and  according  to  the  analysia 
of  Drs.  Perry  and  Shaw — who  analysed  the  post-mortem  records  from 
17j*>'>2  autojjriies  at  Guy's  Hospital,  from  1826  to  1893 — of  56  cases  of 
|ierforating  ulcer  of  the  duodenum,  H  occurred  in  women  and  42  in 
men  :  if  burns  are  excluded  the  rate  is  8  females  to  4ii  males. 

Aijt, — Duorlenal  ulcer  may  occur  at  any  age  ;  Sir  Andrew  Clark 
noted  it  in  a  child  10  years  old.  Several  cases  are  recorded  in  persons 
over  70  years  of  age ;  the  average  age  is  stated  to  be  between  35  and 
40,     Ulcers  due  to  burns  occur  much  more  frequently  in  chiidren* 

Otrnpafioii  ami  hahiis.^On  this  subject  we  have  no  trustworthy 
data.  Alcohol  is  regarded  by  some  as  an  etiological  factor — with  very 
doubtful  truth,  however.  Of  10  fatal  cases  of  duodenal  ulcers  recorded 
in  the  post-mortem  hooks  of  the  Manchester  Royal  Infirmary  only  one 
was  in  a  drunkard. 

Tafmrcalosis. — Some  have  drawn  attention  to  the  rarity  of  duodenal 
ulcers  in  tulierculous  subjects.  Perry  and  Shaw  collected  25  casea  of 
ulceration  of  the  duo<leiuim  in  association  with  tuberculosis;  of  these,  11 
only  ap[>eiired  to  be  of  tuberculous  origin.  Those  were  associated  with 
extensive  tuberculous  ulceration  of  the  rest  of  the  alimentary  tract, 
and  the  duoilenal  idcers  were  small,  thickened  at  the  edges,  and  shallow; 
the  other  H  cases  had  more  of  the  character  of  gastric  ulcers. 

Among  other  diseases  in  which  duodenal  ulcers  have  been  found 
may  be  mentioned  Bright*s  disease,  heart  disease,  septicijemia,  and  enteno 
fever. 

BitrnS' — ^Curling  first  drew  attention  to  the  occurrence  of  duodenal 
nlcers  after  extensive  burns  of  the  skin  ;  and  he  was  able  to  collect  no 
less  than  10  cases.  Since  then  the  subject  has  been  investigated  by 
several  ol (servers,  especially  in  England,  with  the  result  that,  though  the 
occasional  apjiea ranee  of  an  ulcer  after  an  extensive  btxrn  has  now  been 
well  established,  the  occurrence  is  certainly  very  rare.  Mr.  Holme© 
examined  the  record  of  125  fatal  cases  of  burns  and  found  duadenal 
ulcer  sixteen  times.  Perry  and  Shaw  noticed  it  five  times  in  149 
autopsies  of  cases  of  burns.  It  is  further  established  that  these  ulcera- 
tions occur  chierty  in  .young  subjects,  and  more  especially  w^hen  there  are 
extensive  burns  of  the  trunk  ;  that  the  ulcer  occurs  in  the  second  or 
inflammatory  period  of  the  burn  ;  that  before  ulceration  occurs  there  is 
marked  congestion  followetl  by  htemorrhagic  infiltnition  which  affects 
other  parts  of  the  alimentary  tract  besides  the  duodenum.  In  sevenj 
cases  (one  noted  by  myself  in  which  death  took  place  six  days  after 
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extensive  burns)  the  lesion  did  not  go  beyond  ^  hieniorThagic  infiltration  ; 
in  other  cases  an  ulcer  forms  which  may  lead  to  perforation  or  to  profuse 
hsBmatemesis.  The  formation  of  the  hemorrhagic  infiltration  is  most 
rationally  explained  by  a  septic  embolus,  and  the  change  into  an  ulcer 
by  the  action  of  the  gastric  juice. 

Dr.  W.  Hunter  succeeded  in  producing  extensive  ecchyrooses  and 
ulcers  of  the  fluodenum  in  dogs  by  injecting  toluyleodiamin,  and 
suggested,  as  a  probable  explanation  of  the  duodenal  ulcer  in  burnss,  the 
secretion,  with  the  bile,  of  a  poison  which  causes  the  ecchymoses  and 
ulceration.  Experiments  by  Ponfick  ami  others  have  shown  that 
in  animals  extensive  scalds  will  cause  a  destruction  of  the  red  blood 
corpuscles  similar  to  that  seen  on  injecting  tnluylendianiin.  Consider- 
ing, however,  that  after  burns  ecchymoses  are  found  in  other  f>arts  of 
the  intestinal  tract  as  well  as  in  the  duodenum^  Dr.  Hunter's  view  can 
scarcely  be  regaide<l  as  well  establishctl  Moreover,  Dr.  Fen  wick  found 
in  dogs  that  ulceration  of  the  duodenum  occurred  after  toluylendiamiii 
poisoning  after  ligature  of  the  common  bile-duct. 

Patholog"lcal  anatomy. — StimfioiK— In  most  cases  the  ulcer  is 
situated  in  the  first  part  of  the  duodenum,  ami  here  most  frequently 
close  to  the  pyloric  ring  ;  in  rare  instances  it  hfia  been  foiuid  in  the 
second,  and  more  rarely  still  in  the  third  part  of  the  duodenum ^out  of 
149  cases  it  was  found  123  times  in  the  first  part ;  16  in  the  second  part  ; 
twice  in  the  third  pait:  in  one  of  these  last  the  ulcer  was  probaldy 
tuberculous).  The  ulcer  is  found  most  frequently  on  the  anterior  wall ; 
sometimes  on  the  upper  walk 

Xumhrr — Usually  one  ulcer  only  is  found  ;  oecai^ionally  there  may 
be  two  or  niore^  and  if  so  they  are  generally  found  in  difle.ent  portions 
of  the  duodenum. 

In  form  and  dimenswn  they  resemble  the  gastric  ulcer ;  they  are 
generally  circular^  but  may  be  oval  or  elHprical ;  those  situated  near 
the  pylorus  are  generally  larger,  but  this  rule  does  not  hold  good  in- 
variably. 

Appearance. —  Thfi  ulcer  has  the  same  appearance  as  the  gastric 
ulcer,  it  has  the  punched-out  character ;  but  as  it  is  generally  chronic 
the  edges  of  the  ulcer  are  thickened.  The  floor  is  formed  by  the 
submucous  or  muscular  coat,  and  in  some  chance  cases  by  the  liver, 
pancreas,  or  galbbladder,  as  adhesions  between  the  duodenum  and  ihe 
neighbouring  organs  may  arise.  Occasional ly»  as  in  a  case  recently 
seen,  the  neighbouring  portion  of  the  mucous  membrane  shows  polypoid 
excrescences. 

The  microscopic  examination  of  the  ulcer  shows  the  same  in- 
flammatory ch;uii^es  at  the  borders  as  is  the  case  in  the  gastric  ulcer. 

Duodenal  ulcer  may  give  rise  to  pathological  consequences  similar 
to  those  of  ulcer  of  the  stomach;  hgemorrhage  and  perf«iration  iire  the 
most  common^  subphrenic  abscess  has  been  repeatedly  noterl,  cicatrisation 
may  give  rise  to  stenosis  of  the  duodenum  with  subsequent  dilatation  of 
the  stomach,  or,  if  the  ulcer  be  situated  over  the   biliary  papilla,  to 
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persistent  jaundice.     Tbe  ^uleer  m:iy  pet  f orate 

{Eichhorst)j  or  into  another  part  of  the  intestines,  causing  a  bituuc<»n5 
fistnhi;  or  it  mny  perforate  the  aorta  (Sti«h),  or  cause  a  thrombosis 
of  the  pyrtjil  vein  (Frerichs).     It  may  give  riije  to  a  cancerous  growth. 

Pat hoffenif.— The  character  of  duodenal  ulcer  is  the  same  as  that  of 
ulcer  of  the  stomach,  and  its  fortiiation  is  dne  to  the  siime  cause  or 
causes.  That  the  gastric  juice  plays  an  important  jwirt  in  it«  formAtion 
is  shown  by  the  occurrence  of  the  nh^er — ^in  by  far  the  majority 
of  cases — ^in  the  first  j>;irt  of  the  (bioilenum,  where  the  acidity  of  the 
gastric  juice  is  not  as  yet  neutralised  by  the  alkaline  pancreatic  juice. 
It  is  highly  probable  also  that  a  disturbance  in  the  circulation,  leading 
to  a  localised  haemorrh  igic  infiltration  similar  to  that  observed  in  ulcers 
of  the  stomach,  occurs  as  the  early  stage  ;  and  probably  the  same  causes 
operate  here  which  were  duly  considered  in  the  pathology  of  gastric 
ulcer:  bacterial  in  fed  ion  probably  plays  an  important  part  ia  the 
formation  of  the  ulcer. 

Symptomatology. — Anatomically  we  may  distinguish  the  acute  and 
chronic  ulcers  of  the  duodenum,  but  clinically  this  distinction  can 
scarcely  be  made  with  any  certainty  j  for  though  the  first  characteristic 
symptoms  may  be  acute,  such  as  profuse  ha3morrhage  or  signs  of 
perforation,  yet  the  ulcer  may  have  existed  for  a  long  time  previously 
without  having  given  rise  to  any  definite  symptom.  Leaving  this 
distinction  out  of  sight,  we  may  divide  cases  of  duodenal  ulcer  from  the 
clinical  point  of  view  into  certain  groups,  namely,  those  in  which  the 
course  ii5  chronic  and  in  which  symptoms  arise  which  enable  us  to  diagnose 
the  duodenal  ulcer  ;  those  in  which  the  first  symptoms  are  due  either  to 
excessive  haemorrhage  (mela^na  with  or  without  ha?matemesis)  or  to 
perforation  ;  and  thoae  in  which  eigna  of  stenosis  of  the  duodenum  or  of 
the  common  bile-duct  form  the  prominent  feature.  In  many  cases,  how- 
ever, the  symptoms  are  so  indefinite  that  no  diagnosis  can  be  made. 

Kraus  estimites  the  number  of  latent  cases  as  abotit  one-fifth  of  all 
cases  observed.  Ulcers  situated  close  to  the  pylorus  are  not  to  be 
distinguished  from  gastric  ulcers,  though  it  is  asserted  that  in  these 
eases  the  localised  pfiin  is  situated  more  deeply  and  to  the  right  of  the 
epigastric  region,  and  that  melajna  occurs  before  the  hsemateraesis  ;  but 
these  signs  may  be  present  in  gastric  ulcer,  as  we  hive  already  seen. 

Considering  the  cases  of  our  first  group,  the  chief  symptoms 
which  indicate  the  diagnosis  of  duodenal  nicer  are  deep-seated  and 
localised  pain  occurring  several  hours  after  food,  dyspeptic  symptoms, 
and  meliena. 

Th'pain  varies  in  intensity  :  sometimes  it  is  of  a  burning,  lancinating 
character;  at  other  times  the  patient  only  conijilains  of  a  painful  dis- 
tension. The  pain  is  situated  in  the  right  hypochondrium  between  the 
liver  and  the  umbilicus ;  it  radiates  thence  to  the  epigastrium,  right 
shoulderj  or  umbilicus  (the  umbilical  pain  is  most  likely  the  associated 
pain  in  atfection  of  the  duodenum,  but  as  it  ia  also  associated  with 
afiectton   of   other   portions   of  the  small   intestine,  it  is  of  no  great 
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diagnoslic  iniporUrice) ;  il  ii  sjiicl  not  to  be  accompaiUGi]  by  piin  over 
the  dorsiil  vertebi^e ;  it  is  gene  ally  not  a  continuous  puin,  Int  occurs 
aeveral  hours  after  meals,  and  lasts  for  some  time  ;  it  is  increased 
by  pressure.  According  to  Chvostek  the  time  of  its  appearance  after  food 
varies  with  the  quantity  and  quality  of  the  food  ;  it  occurs  earlier  after 
breakfast,  later  after  a  more  copious  meal  Mtlmia.  may  be  so  slight  as 
not  to  be  percei%'ed  by  the  patient  or  profu&e,  occurring  only  once,  or 
8e^'oral  times  in  a  short  space  of  tirao»  The  patient  may  feel  a 
colicky  pain,  and  a  desiie  to  go  to  stool  immediately  after;  or  he  may 
have  a  sudden  feeling  of  faintiiess,  accompanied  by  vomiting  and  loss  of 
consciousness ;  or,  in  very  severe  cases  (of  which  I  saw  one  example  in  , 
which  the  diagnosis  was  ve  ified  by  autopsy),  ho  may  have  epileptic 
convulsions.  As  the  patient  is  himself  not  always  conscious  of  having 
passed  blood,  and  as  sometimes  the  discharge  of  blooil  may  not  occur 
till  some  time  after  the  above  symptfmis  have  appeared,  it  is  always 
well — as  already  mentioned  when  sjieaking  of  gastric  ulcer — in  cases  of 
sudden  faintness,  marked  by  anaemia,  in  which  dyspeptic  symptoms 
have  existed  for  some  time,  to  examine  the  stools.  The  dt/spepiic 
spnphms  diifer  somewhat ;  often  the  appetite  is  not  impaired,  but  the 
patient  complains  of  a  fulness  and  heaviness  coming  on  some  hours  after 
&  meal ;  he  often  also  complains  of  acidity  and  water-brash  ;  vomiting 
may  be  altogether  absent,  or  occur  at  long  intervals  ;  there  is  more 
often  diarrhoea  than  constipation.  The  health  of  the  patient  suffers  at 
first  but  little ;  after  a  time  there  is  emaciation.  If  the  attacks  of  meWna 
occur  often,  or  if  a  large  quantity  of  blood  be  discharged,  I  he  patient 
becomes  very  anaemic  and  weak. 

In  the  second  grou[>  of  cases,  the  first  and  chief  symptoms  for  which 
we  are  called  upon  to  treat  the  patient  are  eitber  those  of  profuse 
haemorrhage  from  the  bowels  or  of  perforation.  If  haumorrhage  in 
the  form  of  meltena  be  the  first  symptom,  we  have  to  inquire  into 
the  history  and  the  presence  of  localised  pain  in  the  abtlomen,  as  melasna 
may  occur  in  other  affections  such  as  cirrhosis  of  the  liver,  cancer  of  the 
intestines,  chronic  valvular  affection  of  the  heart,  dysentery,  pernicious 
anremia,  purpura,  and  so  forth.  It  is  not  until  we  have  eliminated  these 
affections  that  the  diagnosis  of  duodenal  ulcer  can  be  made  ivitli  some 
degiee  of  certainty. 

The  symptoms  are  those  of  any  internal  haemorrhage,  and  need  not 
be  described  again.  In  some  cases  the  mclsena  disappears  after  a  few 
days;  the  patient  remains  annemic  and  weak  for  some  time  and  then 
gradually  recovers :  in  other  cases  the  patient  may  die  from  syncope  or 
collapse. 

If  perforation  occ^ir  in  a  latent  duodenal  ulcer,  we  get  the  same  symp- 
toms as  those  described  when  treating  of  perforation  of  a  gastric  ulcer; 
with  this  difference,however,  that  vomiting  persists,  whilst  in  gastric  ulcers, 
as  a  rule,  it  does  not  recur  after  perforation  has  taken  place.  Associated 
pain  in  the  right  iliac  fossa  occurs  in  cases  of  perforation  of  a  duodenal 
ulcer  as   in   those   of   gastric   ulcer,   and    may   lead    the    physician   to 
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attribute  the  symptoms  to  perforation  of  the  appendix.  Not  long  since 
a  patient  was  admitted  into  the  Manchester  Infirmary  who,  whilst 
walking  in  the  street,  had  been  seized  suddenly  with  a  severe  abdominal 
pain.  When  I  saw  him,  a  few  hours  after  his  admission  into  the 
hospital,  I  found  him  somewhat  collapsed,  with  small  quick  pulse,  and 
complaining  of  pain  in  the  right  iliac  fossa ;  he  had  vomited  several 
times  since  his  admission ;  he  told  us  that  he  had  suffered  for  some  time 
from  indigestion  and  from  pain  in  the  epigastric  region.  It  was  clear 
from  the  symptoms  that  he  was  suffering  from  a  peroration  in  the 
intestinal  tract.  The  previous  symptoms  of  indigestion  and  epigastric 
pain  pointed  to  the  existence  of  a  gastric  ulcer,  but  the  persistent 
vomiting  was  against  this  diagnosis ;  the  pain  over  the  right  iliac  fossa, 
on  the  other  hand,  suggested  perforation  of  the  appendix.  The  patient 
died  some  hours  after  admission,  and  at  the  autopsy  we  found  perforation 
of  a  duodenal  ulcer. 

The  last  group  of  cases  are  those  in  which  an  ulcer,  not  having 
itself  given  rise  to  any  definite  symptoms,  leads  to  narrowness  of 
the  duodenum,  and  causes  symptoms  similar  to  those  of  stenosis  of  the 
pylorus ;  or  in  which  an  ulcer,  situated  over  the  outlet  of  the  common 
bile-duct,  by  its  cicatrisation  causes  persistent  jaundice  from  contraction 
of  the  duct.  The  first  class  of  cases  may  be  indistinguishable  from 
stenosis  of  the  pylorus ;  in  other  cases,  however,  the  examination  of  the 
gastric  juice  or  of  the  vomit  will  show  that  the  obstruction  is  situated 
in  the  duodenum,  for  the  gastric  juice  will  have  an  alkaline  reaction, 
will  contain  bile,  and  will  digest  fibrine. 

Stenosis  of  the  bile-<luct  due  to  duodenal  ulcer  will  in  most  cases  be 
indistinguishable  from  the  symptoms  produced  by  an  impacted  gall- 
stone ;  occasionally,  however,  a  correct  diagnosis  is  possible.  A  brief 
account  of  such  a  case  may  be  of  some  interest.  In  September  1893,  a 
patient  was  admitted  into  the  Manchester  Infirmary  suffering  from 
slight  jaundice  which  had  lasted  for  about  six  months.  About  two 
years  before  his  admission  he  had  been  troubled  with  pain  after  food, 
and  twice  had  vomited  large  quantities  of  blood ;  he  had  also  passed 
blood  by  the  bowels,  and  was  told  that  he  had  an  ulcer  in  the  stomach. 
Since  then  he  had  occasionally  suffered  from  ])ain,  which  occurred  several 
hours  after  meals,  but  not  from  vomiting ;  the  jaundice  came  on 
gradually,  and  after  it  had  lasted  for  some  days  he  had  a  severe  pain 
which  lasted  a  short  time  and  th^n  subsided ;  therewith  the  j.iundice 
also  diminished,  but  did  not  altogether  disappear ;  and  these  events 
recurred  from  time  to  time.  The  patient  remained  in  the  hospital 
for  several  months,  and  during  this  time  he  had  several  attacks  of  pain, 
with  an  increase  of  the  jaundice  :  his  general  health  remained  good, 
and  he  left  the  Infirmary  to  follow  his  work.  I  hive  seen  the  patient 
again  recently  :  he  is  still  slightly  jaundiced  ;  the  pain  occurs  i  ow  only 
every  two  or  three  months,  and  is  much  less  severe ;  his  general  health 
is  so  little  interfered  with  that  he  has  not  ceasel  to  follow  his  occupation. 
In  other  similar  cases  (Perry  and    Shaw)    the  jaundice  became  very 


intense  and  the  patient  much  emaciated.     The  interval  from  the  onset 
to  the  fatal  termination  vaiieil  fiom  some  months  to  some  years. 

The  frmlmenl  of  duodenal  ulcer  and  its  complications  is  the  same  as 
that  of  gastric  ulcer 

Surgical  treatment  is  indicated  when  perforation  occurs^  and  may 
be  carried  out  (75)  when  a  subphrenic  abaceaa  arises,  occasionally 
when  there  is  stenosis  of  the  duodenum,  and  in  those  ciises  in  which 
the  common  bile-duct  is  narrowed  or  obliterated-  In  the  latter  casen 
cholecystenterostomy  may  accomplish  a  complete  cure.  This  occurred 
in  a  patient  under  the  care  of  my  colleague,  Mr,  Thomas  Jones,  at 
the  Manchester  Infirmary,  in  whom  jaundice  had  existed  for  several 
months ;  and  in  whom  there  was  a  narrowing  of  the  common  bile-duct, 
due  either  to  ulcer  or  gidbstone.  Other  similar  cases  are  recorded  by 
English  and  Continental  observers. 

Julius  Dreschfeld. 
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TUMOURS    OF    THE    STOMACH 

Primary  carcinoma  is  so  much  the  most  frequent  and  important  of  the 
tumours  of  the  stomach  that  indeed  it  is  the  only  form  of  much  clinical 
interest ;  it  will  therefore  bo  considered  first.  Towards  the  end  of  this 
article,  secondary  carcinoma,  carcinoma  infiltrating  from  some  neighbouring 
organ,  sarcoma,  fibroma,  fibromyoma,  adenoma,  and  non-malignant  villous 
tumours  will  be  briefly  described. 

The  stomach  is  a  very  common  seat  of  primary  carcinoma  ;  according 
to  some  authors  no  organ  in  the  body  is  more  frequently  affected.  I 
find  at  Guy's  Hospital  that  in  the  last  ten  years  it  caused  the  death  of 
60  patients,  that  is  to  say,  in  hospital  practice  it  is  responsible  for 
1*5  per  cent  of  all  deaths  Authors  are  agreed  that  it  is  commoner  in 
men  than  in  women  j  some  give  the  proportion  as  3  to  2,  others  as  2  to 
1.  The  post-mortem  records  at  Guy's  llospital  give  a  proportion  of  a 
little  over  2  to  1.  It  is  a  disease  of  the  later  half  of  life.  Dr.  Peny 
and  Dr.  Shaw  found  the  average  age  at  death  to  be  521  years.  Of  their 
cases  the  youngest  was  32  and  the  oldest  81.     According  to  Brinton, 
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three-fomths  of  the  cases  occur  between  40  and  70  ;  between  50  and  00 
is  the  most  fatal  decade.  It  has  Iwen  allegecl  that  sometiiTies  cancer  of  the 
stomach  is  met  with  in  j^omig  subjects  ;  bufc  it  is  y^ry  probabk^  that  some, 
at  least»  of  these  cases  were  instances  of  sarcoma,  for  among  Perry  and 
Shaw'B  series  of  fifty  cases,  all  examined  histologically^  no  ciise  of  cancer 
occurred  in  a  patient  youjiger  than  32  ;  but  of  four  cases  of  sarcoma  oim 
patient  was  15  and  another  18  years  of  age.  Dr.  Nomian  Moore^  bow- 
ever,  has  recorded  an  undoubted  case  of  carcinoma  of  the  stomach  in  a 
girl  set.  1 3  ;  but  he  says  that  when  he  described  this  case  no  other  had 
then  l>een  recorded  at  so  young  an  age. 

Etiology. — We  know  little  of  this  subject.  The  only  fact  that  bears 
on  it  is  that  some  eases  of  gastric  carcinoma  gi'ow  from  a  simple  idcer* 
Various  authors  give  the  percentage  of  cases  of  ulcer  of  the  stomach 
which  are  followed  by  cancer  as  between  5  and  9.  When  we  bear  in 
mind  that  ulcer  of  the  stomach  is  more  common  in  women,  at  the 
leaser  curvature,  and  on  the  posterior  surface,  while  cancer  is  commoner  in 
men  and  at  the  pylonis,  it  is  unlilcely  that  a  previous  ulcer  can  be  of  much 
importance  as  a  cause  of  cancer.  In  so  far  as  there  may  be  any  truth  in 
this  alleged  connection  it  can  only  be  that  damaged  structures  are  more  apt 
to  become  the  seat  of  cancer  {rvh  p.  538).  In  Guy's  Hospital  Must-um 
there  are  two  specimens  of  carcinoma  beginning  in  a  gastric  ulcer;  in  both, 
the  growth  is  a  spheroidal-celled  carcinoma  ;  both  patients  were  women, 
one  aged  39,  the  other  65.  Ab  the  pyionia  is  the  naiTowest  part  of 
the  stomach,  it  is  the  part  most  likely  to  be  irritated  by  the  passage  of 
indigestible  masses  of  food  ;  and  this  may  explain  the  greater  prevalence 
of  cancer  at  the  pylorus.  Brinton  found  the  growth  at  the  pylorus  in  *219 
out  of  360  cases ;  and  Habershon  gives  the  following  Uible,  showing  the 
position  of  the  growth  in  7D  cases  which  he  examined  at  Guy's  Hospital : — 


PyloritB                 in  41 

Centre                         in  4 

Leaser  Curvature  „  1 1 

Midtiple                       „  1 

Cardia                   „  10 

Greater  Curvature      ,»  1 

Anterinr  Wall        „     6 

Canlia  and  Pylorus    „   1 

Genenil                   „     5 

Not  stated                    „   1 

Perry  and  Shaw  found  the  pylorus  involved  in  70  per  cent  of  the  cases. 

There  is  no  evidence  that  chronic  indigestion  leads  to  cancer  of  the 
stomach.  Sometimes  a  hereditary  history  la  well  marked.  Occasionally 
we  see  carcinoma  in  a  patient  affected  with  phthisis,  but  I  do  not  know 
that  this  wulbknown  association  is  especially  marked  when  the  cancer 
grows  in  the  stomach. 

Symptoms. — These  begin  very  gradually  and  insidiously,  and  have 
commonly  been  present  some  time  before  the  patient  consults  a  doctor. 
He  usually  says  that  for  the  hist  few  weeks,  or  it  may  be  longer,  he  has 
been  troubled  with  indigestion,  one  symptom  of  which  is  often  pain.  So 
common  is  this  mode  of  onse^  that  gastric  carcinoma  should  always  be 
suspected  in  any  patient  who,  after  the  age  of  50,  becomes  chronically 
dyspeptic  for  the  first  time  in  his  life.     Many  mistakes  are  made  because 


tilis  nilo  is  forgottcFL  When  the  patient  is  cross-questioned  he  usuaUy 
admit^a  thut  lutt'lj  he  has  fflt  wenk,  ha^  lost  flL\sh,  and  has  Ix-ctmie  pale. 
Still,  <is  the  total  number  of  cases  of  gastric  carcinoma  is  large,  it  is  by  no 
means  rare  to  meet  with  iustances  in  which  it  has  never  been  suspected  till 
secondarv  growths  arc  perceptible,  usually  in  the  liver;  and  then  again 
there  are  the  exceptional  cases  in  which  the  onset  is  quite  sudden,  th© 
pitient  having  previously  been  in  cxc^'lk^nt  health.  At  the  early  stage  of 
the  disease  there  may  be  nothing  Bpecially  noteworthy  about  the  dyspeptic 
symptoms ;  but  the  loss  of  appetite  and  repugnance  to  fomi  may  V>e  well 
marked,  and  these  are  important  early  signs.  The  tongue  is  furred,  the 
patient  complains  of  sense  of  heaviness  in  the  gastric  region,  and  he 
often  sulTer.^  from  pain  and  eructations. 

The  composition  of  the  gas  regurgitated  into  the  mouth  is  rariahlc. 
As  it  is  usually  derived  from  swallowed  air  it  contains  a  large  amount  of 
nitrogen,  often  45  per  cent ;  the  oxygen  is  often  rcduce<l  to  about  7 
per  cent,  for  much  of  it  is  probaltly  absorbed  in  the  stomach.  There  is 
usually  a  large  amount  of  carl>onic  aciil  gas  (between  12  and  26  per  cent). 
This  is  derived  partly  from  the  diffusion  of  carbonic  acid  gas  from  th« 
blood  into  the  stomach,  ami  partly  from  the  fermentation  whifh  goes  on 
in  the  stomach  in  many  formfl  of  indigestion,  luit  particularly  in  that  due 
to  cancer,  for  the  secretion  of  iho  cancerous  stomach  is  often  deficient  in 
hyiirochloric  acid,  which  is  powerfully  anti.septic,  and,  owing  to  the 
pyloric  obstruction,  the  food  is  often  retained  a  long  time ;  these  two 
conditions  are  very  favourable  to  the  growth  of  micro-organisms  in  the 
stomach.  Excellent  accounts  of  all  we  know  alxjut  the  formation  uf  gjis 
in  the  stomach  have  been  recently  given  by  Sidney  Martin  and  by 
M*Naught.  The  chief  fermentative  processes  are  lactic  acid  fermentation 
ami  butyric  acid  fermentation.  There  are  many  micro-organisms  which 
form  lactic  acid  from  carbohydrates,  and  thii^  by  a  further  fermentation 
may  he  transformed  into  butyric  acid,  carbonic  acid,  and  hydrogen. 
There  are  many  organisms  also  which  themselves  form  butyric  acid  from 
carbohydrates.  Other  much  Ici*^  important  processes  are  alcoholic  fer- 
mentation with  the  forniittion  of  carbonic  acid  as  a  by-product  (this  at 
the  high  temperature  of  the  stomach  cannot  be  wry  active),  and  actiial 
putrefaction,  which  in  all  probability  very  rarely  takes  place  in  the 
stomach.  In  some  cases  it  is  probable  that  gases  (such  as  marsh  gas  and 
6idphuretted  hydrogen),  resulting  from  the  decomposition  of  proteids  in 
the  intestine,  may  regurgitate  into  the  stomach  ;  and  lastly,  perhaps,  both 
these  gases  may  bo  derived  from  food  which  was  already  decomposing 
ivhen  swallowed  The  practical  outcome  of  all  these  processes,  which  arc 
little  understood  in  ail  their  details,  U,  as  we  ha%^e  already  seen,  that  the 
gas  eructated  from  the  stomach  often  contains,  in  addition  to  nitrogen 
and  oxygen,  more  carbonic  acid  than  that  which  diffuses  from  the  blood 
or  is  swallowed  ;  and  it  contains  from  20  to  32  per  cent  of  frei?  hydrogen, 
and  sometimes  marsh  gas  (when  it  may  be  inflammable)  and  sulphuretted 
h/drogen*  The  following  table  sho^vs  the  usual  composition  of  the 
eructated  gaa : — 
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Nitrogen 

35-45  per  cent 

Oxygen 

6-10    „       „ 

CarUinic  acid  gfi^ 

1-^-26     „       „ 

Hydrogen 

20-32     „      „ 

Marsli  gJis  (sometimes) 

3-10    „       „ 

Sulplmrtftted  bydrngvn 

(sonietimes). 

Some  of  the  putrcfactivQ  and  butyric  acid  micro-organisms  are 
anaeroUic  ;  and  it  m^y  be  that,  if  there  he  much  f.it  in  the  ft>Dd,  the  presence 
of  fat  tiuating  on  the  surface  of  the  ^^astrie  cuuteutjs  will  allow  these 
species  to  HourislL  To  8ho>s^  the  dilKculty  of  the  subject  we  may  qtiote 
M' Naught's  conclusifui  that  hydrogen,  marsh  gas,  and  carl  ionic  acid  gfia 
may  all  form  even  when  there  is  a  considerable  amouut  of  hydrochloric 
aciti  in  the  stomach. 

Pain  of  some  sort  or  another  is  an  almost  constant  sign,  and  is 
responsible  for  the  drawn  look,  expressive  of  nuah  sulTcring,  which  the 
face  of  a  imtient  snfFeriiig  from  cancur  of  the  stomacli  usually  shows.  It 
is  present  at  some  period  of  the  illness  in  about  i)0  per  cent  of  the  cases. 
There  are  two  varieties  of  it,  namelvj  that  due  to  the  indigestion,  and 
that  due  to  the  ciincerous  growth  ;  but  it  is  very  ditiicult  to  separate 
them.  When,  however,  the  pain  is  principally  between  the  shoulders,  ami 
is  benefited  by  taking  food,  it  is  probably  dyspeptie.  The  pain  charac- 
terisiie  of  the  ciuieer  itself  may  be  very  severe  ;  it  is  princi]>Jilly  felt  in  the 
epigastric  region,  but  it  may  radiate  widely.  Except  in  the  early  stages 
it  is  contiimoiis,  and  may  not  he  altered  by  the  ingestion  of  food ;  but, 
independently  of  this,  it  often  varies  iii  severity  from  time  to  time,  and 
TDJiy  even  be  paroxysmal  Patients  describe  it  fbfferently,  but  genemlly 
it  is  either  a  wearing  p^un,  or  it  shoots;  in  the  latter  case  it  is  agorusirtg. 
It  is  usually  more  severe  tlian  the  pain  of  an  ulcer,  and  it  is  almost 
always  inereased  by  pressure. 

The  fitomaeh  [jrohaldy  gets  its  sensory  nerve  supply  from  the  Gth, 
Tth,  8th,  and  9th  dorsal  segments;  the  6th  and  7th  furnishing  the  eardia, 
anil  the  Uth  the  pylonis.  Hence,  referred  pain  from  a  gastiic  carcinoma 
is  often  ftdt  over  those  areas  of  skin  which,  as  Dr.  Heiuy  Head  has  shown 
in  his  well-known  pajMsr,  correspond  to  these  dors;d  segments  ;  that  is  to 
say,  in  frnnt  from  just  below  the  nipple  to  the  umhilieus,  and  behind  from 
just  below  the  5th  to  Just  below  the  Vl\\\  dorsal  spine.  Further,  the 
cutaneous  tcndernesH  —  generally  Ijest  demonstrated  by  pressure  with  the 
head  of  a  pin,  which»  if  the  tenderness  be  excessive,  makes  the  patient 
flinch  or  even  cry  out^ — may  often  be  elicited  over  these  areas  when  the 
stomach  is  diseased.  Each  area  has  points  whieh  are  moi*e  sensitive  to  this 
pressure  than  the  rest  of  the  areti.  Those  fur  the  6th  dorsal  area  are  just 
under  the  nipple  and  at  the  angle  of  the  s*:aj*ula  ;  those  for  the  7th  are 
near  the  tip  of  the  ensiform  cartilage  and  below  the  angle  of  the  aeipiila; 
those  in  front,  for  the  8th  and  9th  areas,  are  both  in  the  nipple  Vwus  \  the 
9th  is  on  the  costal  margin,  the  8th  above  it;  behind  the  8th  the  tender 
Area  is  bolow^  the  7th,  and  the  9th  below  the  8th.     When  the  stomach  la 


diseased  these  tender  spots  are  very  evident ;  but  cutaneous  tendemcas 
is  of  less  value  in  gastric  carciiioraa  than  in  other  disenses  of  the  stomach, 
fur  eases  of  malignant  disease  nrt3  complicated  W  the  presence  of  tender 
iu'eas  due  to  Betondary  deposits  in  other  organs  ;  moreover,  in  long- 
standing arnl  exhausting  diseases,  pains  often  ratiiatc  far  beyond  the 
areas  usually  associated  with  the  atFetted  organ.  Many  iKttieuta  com- 
plain of  jjains  in  the  head^  and  the  scalp  should  be  testod  for  local 
tenderness.  Head  has  shown  that  there  are  painful  and  tender  areas  on 
the  scalp  which  correspond  to  dorsal  cutJUieous  areiw ;  and  they  may  be 
the  seat  of  pain  and  tenderness  when  either  is  felt  in  its  correspond- 
ing  dorsal  area.  The  occipit^il  area  corresponds  with  the  10th  donBal, 
the  parietal  with  the  9th.  The  area,  which  is  triangular  with  its  \mse  at 
the  middle  line  of  the  heiid  and  its  apex  in  front  of  and  aliove  the  oar, 
corresponds  to  the  8th  dorsjil ;  and  the  temporal  area  just  behind  the 
outer  part  of  the  eyebrow  correspomls  to  the  7tb» 

When  these  *lyspeptic  ayniptonis  have  lasted  some  time,  the  patient 
begins,  in  most  Ciise^  to  complain  of  nan&ca^  commonly  suceeeiktl  by 
vomiting,  which  J  unlike  that  of  most  other  gastric  affections,  ib>es  not 
relieve  the  pain.  This  symptom  is  present  in  87  per  cent  of  the  cases.  It 
is  most  troublesome  Avhen  tliere  is  some  stenosis  of  the  pylorus  ;  and  it 
bears  more  j^Oation  to  the  vohime  of  the  contents  of  the  stomach  than  to 
the  ingestion  of  food.  The  vomited  material  is  faintly  acid,  dark 
brown,  and  often  Bmelis  very  disagreoalily  when  it  has  undergone  butyric 
acid  fermentation  or,  in  rare  cases,  putrefaction.  Under  the  microscope 
pieces  of  undigested  food  (which  may  have  been  swallowed  days  liefore), 
crowds  of  micro-organisms — especially  sarcina%  blocxl -discs  fresh  and 
alt^ired,  and,  in  excessively  rare  cases,  cells  derived  from  the  growth  may 
be  seen. 

Much  attention  !ias  lately  been  directed  to  the  kind  of  acids  present 
in  the  gjistric  contents  in  eases  of  gastric  caieinoma.  The  vtunit  itself 
may  be  examined,  but  it  is  much  fiettcr  to  wash  out  the  contents  of  the 
stomach  with  pure  water  in  the  morning  after  the  patient  has  been  fast- 
ifig  during  the  night,  and  then  to  give  a  little  simple  food  of  such  a 
nature  as  not  to  cause  vomiting.  If  possible,  it  should  contain  a  fair 
amount  of  protdd  ;  thus  egg  and  milk  is  often  auitjd^le  foinl  An  hour 
or  two  afterwards  the  contents  may  be  syphoned  out  and  examined  for 
hydrochloric  and  lactic  acids.  Many  tests  have  been  I'ecnmmended  for 
the  detection  of  free  hydiochloric  acid  in  the  stomach  contents.  I  have 
always  found  Giin^sburg's  phloroglucin  and  vanillin  test  answer  well 
{vide  p.  2^9).  Boas'  resorein  test  is  also  usefid  (ride  p.  290).  Tro- 
pieolin  (00)  anil  congo  red  may  cither  of  them  bo  used  as  colour  tests. 
Full  details  of  the  mode  of  application  are  given  by  Siilney  Martin. 
Toepfer  hits  recently  introduced  what  he  alleges  to  be  an  excellent  test 
for  free  hyHrochloric  acifl,  and  Fiiedenwaid  highly  approves  it.  Ta 
10  c.c.  of  gastric  filtrate  three  or  four  drops  of  a  05  per  cent  alcoholic 
solution  of  dimethylamidoazobenzene  arc  added;  if  free  hydrochloric 
aeid  be  present  the  mixture  becomes  red.     If  a  quantitative  estimate 
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be  desired  the  mixture  is  triturated  with  a  decinormal  sohition  of 
sodium  liydrato  till  it  turns  yellow  ;  the  number  of  cubic  centimetres  of 
the  80<liuni  hydrate  sohuioii  employed  for  100  c.c.  of  gastric  filtrate 
multiphtHl  by  0"0036i5  gives  the  fjerceiitage  of  free  hydrochloric  acid 
present. 

To  detect  lactic  acid  UeflTelmann's  test  may  be  used  (viik  p.  200).  For 
the  further  deuils  on  the  testing  of  the  gastric  contents  Sidney  Martin's 
work  should  be  consulted. 

Although  occasionally  in  the  earlier  perifMl  of  the  disease  cases 
of  cancer  of  the  Btumach  nvay  be  found  in  whiih  hydrochlorie  acid 
may  be  detected  in  the  gust  lie  contents,  yet  wlien  tlie  |>{itierit  firi^t 
eomes  under  observation  it  is  nearly  always  absent  ;  I  have  only 
once  known  it  present,  and  it  is  so  very  much  more  often  absent 
than  in  any  other  disease  that  it  is  important  always  to  search  for  it. 
No  satisfactory  reason  for  its  fi^eqncnt  absence  has  been  given.  Free 
lactic  acid  is  not  common  in  the  gastnc  contents  nnlesa  the  patient  be 
sufiering  from  cancer  of  the  fitumaeh,  and  in  this  disease  it  is  often 
present.  Manges  found  it  in  2t>  out  of  21  Civses  ;  Ewaki  found  it  in  22 
out  of  24;  but  Straus  found  it  in  5  only  out  of  12  non-miibgnant 
cases  of  gastric  disease.  It  is  merely  the  result  of  the  retention  and 
consequent  bacterial  decompiDsition  of  the  gastric  contents.  In  floufifful 
cases  it  is  of  the  greatest  importance  to  search  for  hydrochloric  and  lactic 
acids. 

All  the  symptoms  hitherto  described  are  usually  early.  ^Vhen  the 
patient  comes  tunler  treatment  the  indigestion  and  voraitii^g  may  lessen, 
and  careful  diet  and  rest  in  bed  may  even  make  him  gain  a  little  in 
weight  Hence  he  is  often  buoyed  up  by  false  hopes^  and  the  physician 
may  begin  to  wonder  whether  his  diagnosis  is  wrong ;  but  it  is  a  gootl 
general  rule  to  be  very  slow  to  alter  the  diagnosis  of  cancer  when  it  has 
been  reached  after  a  carefid  survey  of  the  whole  case.  Any  temporary 
improvement  pjisses  away»  and  the  symptoms  again  liegin  slowly  to  in- 
crease in  severity ;  the  vomiting  becomes  more  frequent,  and  the  wasting 
is  more  marked. 

In  about  35  to  40  per  cent  of  the  cases  there  is  at  some  time  or 
another  bluod  in  the  vomit.  This  is  due  to  the  ulceration  of  the  growth. 
If  the  bleeding  he  slight,  the  blood  naa}"  remain  in  tho  stomach  long 
enough  to  l>e  partifdly  digeste<l ;  the  vomit  then  looks  like  cotlee  grounds. 
On  the  other  haml,  the  hiemorrhage  may  be  profuse,  and  a  r|uautity  of 
bright  red  blood  may  be  ejected  at  once  ;  but  this  is  not  so  common  as 
the  "  colTee-grounds  vomit."  MeljTna  is  not  very  frequent,  for  it  often 
happens  that  the  pyloric  obstruction  prevents  the  blood  from  reaching  the 
bowel.  Iti  the  extremely  rare  eases  in  which  the  growth  is  at  the  caidiai^ 
orifice  there  may  be  dysphagia. 

There  is  very  little  to  say  about  the  general  signs.  If  the  patient 
live  long  enough  ho  has  the  thin,  dry  wrinkled  skin  which  is  so  charac- 
teristic of  cancer ;  he  wastes  to  a  skeleton,  and  his  face  is  pinched  and 
expressive  of  great  suflering.     The  loss  of  flesh  in  cases  of  c*aicer  of  the 
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stomach  is  often  more  rapid  than  in  that  due  to  malignant  disease  of  other 
organs ;  for  to  the  wasting  due  to  the  disease  itself  is  added  that  due  to 
the  lack  of  food,  the  vomiting,  and  the  im{)erfect  digestion.  The  patient 
is  pale  and  sallow,  his  red  blood  corpuscles  diminish  in  number,  and 
contain  less  haemoglobin  than  normal ;  the  leucocytes  are  slightly  iucreased 
in  number  as  in  other  wasting  diseases.  His  temperature  is  low,  he  is 
excessively  weak,  the  myotatic  irritability  is  increased,  there  may  be 
cBdema  of  the  ankles,  the  urine  sometimes  contains  a  considerable  amount 
of  ethereal  sulphates,  especially  indican,  peptonuria  may  appear,  and, 
towards  the  end,  a  little  albuminuria. 

Whether  the  growth  produce  any  signs  due  to  mechanical  interference 
depends  entirely  on  its  position.  As  it  is  usually  seated  at  the  pylorus, 
the  pyloric  orifice  is  often  narrowed,  and  consequently  the  stomach  dilates 
and  becomes  over-fidl.  An  accoimt  of  the  symptoms  of  dilatation  of  the 
stomach  is  given  in  another  article  (see  p.  41) 7).  A  growth  at  the  pylorus 
commonly  leads  to  constipation,  but  sometimes  in  carcinoma  of  the 
stomach  there  is  diarrhoea,  probably  due  to  the  passage  of  some  of  the 
decomposing  contents  of  the  stomach  through  the  pylorus;  if  so,  it 
indicates  that  the  obstruction  is  not  great.  The  rectus  muscle  over  the 
growth  is  often  rigid ;  in  fact,  constant  rigidity  of  the  right  rectus,  if 
other  s}inptoms  point  in  the  same  direction,  supports  the  diagnosis  of 
carcinoma  of  the  stomach.  It  is  frequently  possible  to  feel  a  malignant 
tumour  of  the  stomach,  but  the  possibility  of  doing  this  clearly  depends 
upon  its  position,  its  size,  and  the  thickness  and  degree  of  relaxation 
of  the  abdominal  wall. 

To  feel  a  tumour  of  the  stomach  to  the  best  advantage  the  patient 
should  be  on  his  Ixick,  with  his  knees  drawn  up ;  he  should  breathe  deeply 
and  keep  his  mouth  open.  If  now  the  abdominal  muscles  are  not  relaxed 
his  attention  may  be  distracted  by  making  him  talk.  If  it  is  still  im- 
jiossible  to  form  a  satisfactory  opinion,  it  may  be  necessary  to  give  him 
some  chloroform.  The  examiner's  hand  should  always  be  warm,  and 
should  be  moved  slowly  and  evenly  over  the  abdomen.  A  malignant 
tumour  of  the  stomach  is  hard,  tender,  and  often  irregular.  It  varies 
very  much  in  size,  but  it  slowly  increases.  Usually  a  dull  note  is  obtained 
over  it,  but  sometimes  on  deep  percussion  an  obscurely  resonant  note 
may  be  heard.  Inflation  of  the  organ  with  gas  may  render  the  tumour 
more  easy  to  detect.  The  pyloms  can  hardly  ever  be  felt  in  health,  so 
that  if  this  part  can  be  ma«le  out  by  pnlpation  it  is  pretty  certainly 
diseased.  If  enlarged  it  is  usually  felt  undei*  the  outer  j>art  of  the  right 
rectus,  or  at  the  right  border  of  it ;  but  although  tumours  of  the  pylorus 
are,  as  a  rule,  much  more  fixed  than  those  in  other  parts  of  the  stomach, 
owing  to  the  close  attachment  of  this  structure  to  the  liver,  yet  not 
infrequently  these  attachments  stretch,  and  the  tumour  becomes  freely 
movable  over  a  range  of  as  much,  may  be,  as  three  or  four  inches,  so  as 
to  suggest  the  presence  of  a  floating  kidney  ;  but  it  is  more  usual  for 
tumours  of  the  stomach  to  become  more  and  more  fixed,  as  in  the  course 
of  time  they  form  more  numerous  and  denser  adhesions.      A  tumour 


of  tho  jvylorus  moves  up  and  down  with  the  liver  in  respiration,  and 
it  is  usually  inipossilile,  either  by  palpation  or  percussion,  t<}  separate 
it  from  the  liver.  It  must  not  he  forgotten  that  even  an  enlarged 
pylorus  is  frequently  so  covered  by  the  liver  that  it  is  not  to  be 
detected  during  life.  If  tho  growth  is  in  the  anterior  surface  and  along 
the  greater  curvature,  it  is  more  easy  to  fletcct,  is  more  niol»ile  under 
the  harid,  and  alters  its  position  when  the  stomach  is  distended  with 
gas ;  but  it  does  not  move  so  freely  with  respiration.  If,  as  is  some- 
times the  case,  it  form.-*  a  mass  along  the  gre^-iter  curvature,  we  feel  a 
hard,  irregidar,  tender  tumour  running  tmnsversely  across  the  alKlomen 
above  the  umhilicus.  This  is  very  liable  to  bo  confounded  with  a 
thickened  puckered  omentum — such  as  we  get  in  chronic  pcritijuitis  of 
any  form,  or  a  growth  in  the  colon,  or  the  thickened  lower  edge  of  a 
disease  1  liver.     Tumours  limited  to  the  cardia  can  seldom  be  felt. 

A  tumour  of  the  stomach  is  rarely  large  enough  to  form  a  visible 
projection  of  the  alidominal  wall  ;  but  towanis  tho  end  of  the  case,  when 
the  patient  is  very  wasted,  it  may  sometimes  be  seen.  The  dilated 
stomach  is  often  visible.  If  the  mass  lie  over  the  aorta  it  may  be  lifted 
up  ami  clown  by  the  pulsations  of  this  vessel. 

Cfmiplioffum.^, — iSecondary  deposits  in  other  organs  are  very  common. 
On  an  analysis  of  thirty-eight  cases  of  malignant  di^e^ise  of  the  stomach,  col- 
lected by  FeiTy  and  Shaw,  I  find  that  at  death  no  secondary  deposits  were 
found  in  seven  cases  (18  per  cent).  They  occurred  in  one  organ  in  fifteen 
cases ;  in  two  organs  in  eight  cases  ;  in  three  organs  in  six  c^^e^ ;  in  four 
organs  in  one  case,  and  in  eight  organs  in  one  case. 

All  authors  are  agreed  that  the  lymphatic  glands  are  most  frequently 
affected,  deposits  l>eing  found  in  ihem  jn  a  little  over  a  third  of  all  cases  ; 
the  liver  is  aHected  in  about  a  third,  the  peritoneum  in  about  a  fifth,  the 
lungs  in  about  an  eighth,  and  tho  pleura  in  about  a  tenth  ;  but  deposits 
may  be  found  anywhere  in  the  boily.  These  secondary  deposits  fre- 
quently ciiuse  important  syrnpt^tms  ;  thus  the  aflection  of  the  liver,  or  of 
the  enlargctl  glands  in  the  portjil  fissure,  often  leads  to  fatal  jautidice,  or 
the  implication  of  the  peritoneum,  hidjied  by  pressure  of  some  mass  on 
the  portid  vein,  lea t Is  to  ascites.  Secondary  growths  tuo  often  lead  to 
death  from  bronchitis  and  pneumonia,  and  when  the  pleura  is  affected 
there  may  l>e  pleural  effusion. 

In  C4incer  of  tho  stomach,  as  in  all  wasting  diseases,  thrombosis  is 
liable  to  occur.  It  is  most  frequently  seen  in  the  left  saphena,  or  in  the 
left  femoral  vein.  The  wasting  may  induce  a  fatty  liver  snd  a  fatty 
heart,  and  death  may  be  due  to  cardiac  failure  ;  or  the  patient  may 
become  so  thin  that,  if  the  nursing  be  inethcient,  a  bed-sore  may  form  and 
hasten  his  end. 

The  growth  in  the  stomach  by  its  ulceration  may  lay  open  a  large 
artery ;  death  may  then  result  with  profuse  arterial  hfiematemcsis,  but 
this  is  a  rare  termination.  We  have  in  Guy's  Hospital  Museum  a 
specimen  in  which  the  splenic  artery  was  thus  laid  open.  Abscesses  not 
duo  to  actual  perforation  may  arise  in  connection  with  the  growth.     Often 
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these  are  only  found  at  the  necropsy  ;  but  there  may  be  a  collection 
of  pus  in  the  subphrenic  region  large  enough  to  be  detected  during  life. 
Sometimes  cases  are  seen  in  which  rigors  occur.  These  are  usually  due  to 
suppuration  ;  but  it  is  said  that  both  rigors  and  pyrexia  may  occur  without 
it.  Not  infrequently  the  patient  appears  too  Ave;ik  to  show  any  signs  of 
suppurative  processes.  The  drowsiness  and  the  delirium  which  have 
been  observed  may  perhaps  be  due  to  toxic  absorption  from  the  foul 
contents  of  the  stomach ;  indeed,  we  do  not  know  how  far  such  a  cause 
may  be  concerned  in  the  production  of  general  syraj)toms. 

Perforation  occurs  in  about  4  per  cent  of  the  cases ;  usually  it  takes 
place  into  the  peritoneum,  and  if  so  is  fatal.  If  the  patient  bo  very  weak 
and  exhausted  at  the  time  of  perforation  he  may  show  no  signs  of 
the  consequent  peritonitis.  If  perforation  take  place  into  adhesions 
formed  around  thj  growth,  a  local  abscess  forms  without  general 
peritonitis  ;  this  may  lead  to  a  communication  between  the  stomach  and 
colon.  Thus  ficcal  vomiting  may  be  set  up  w4th  a  horrible  taste  in  the 
mouth  and  odour  of  the  breath ;  but  if  the  stomach  be  constantly  dis- 
tended and  full  of  fluid,  there  may  be  no  passage  of  the  contents  of  the 
colon  into  it.  In  about  a  third  of  the  cases  of  gastro-colic  fistula 
undigested  food  may  be  observed  in  the  foeccs ;  Avhenever  food  appears 
soon  in  the  faices  in  an  undigested  state  the  condition  is  termed  lientery, 
but  this  may  occur  when  there  is  no  fistulous  communication.  Other 
perforations  are  extremely  rare ;  but  there  may  be  a  communication 
between  the  stomach  and  duodenum,  or  a  gastro-cutaneous  fistula  may 
form  {vide  p.  572). 

Tennimition, — It  is  clear  that  scA'eral  of  these  complications  may  kill 
the  patient ;  but  not  uncommonly  he  appears  to  die  slowly  from 
sheer  weakness,  lying  during  the  hist  few  days  of  his  life  quite  still, 
almost  pulseless,  and  with  hardly  any  respiratory  movements.  I  have 
often  noticed  that,  as  Fagge  points  out,  many  of  the  symptoms  diminish 
toward i  the  end  ;  the  pain  is  less,  and  the  vomiting  stops ;  but  I  do  not 
know  th.'it  this  remission  is  peculiar  to  cancer.  Near  the  end  of  any 
exhausting  disease  all  the  functions  of  the  body,  even  the  conducting 
power  of  the  nerves,  are  depressed ;  consequently  no  pain  is  felt,  and 
reflex  acts  fail.  I  have  seen  cases  of  perforation  in  typhoid  fever  and  in 
cancer  of  the  coecum  in  which  during  life  there  had  been  no  signs  to  lead 
me  to  suspect  Avhat  had  happened. 

Pathology. — The  naked-eye  appearances  of  malignant  disease  of  the 
stomach  vary  greatly,  and  depend  chiefly  on  the  extent  of  the  growth 
— which  is  sharply  limited  by  the  pylorus — the  amount  of  fibrous  tissue 
in  it,  and  the  degree  of  contraction  or  ulceration.  There  may  be  so  much 
fibrous  tissue  that  the  new  growth  appears  exactly  like  ;v  dense,  hard,  inno- 
cent fibrous  tumour,  and  its  true  nature  is  only  revealed  by  an  examination 
of  the  lymphatic  glands.  Such  tumours  are  often  sharply  defined,  are 
frequently  limited  to  the  pylorus,  show  much  hypertrophy  of  the  muscular 
coats,  and  yield  no  juice  on  scraping.  There  are  all  de.crecs  between 
these  and  those  rapidly-growing  ulcerated  masses  which,  sloughing,  sup- 


puratiiig,  or  bleeding,  destroy  all  tlie  coats  of  the  etoniaeh  beyoiul  recogni- 
tion, and  foTTQ  such  liorriblL'-lookiiig  specimens.  A  commnn  intenneiliate 
form  is  a  hard,  woll-dcfiired  tumour  usually  invading  the  pylorus,  having  a 
distinct  edge,  and  extt'udiug  aloTig  the  lesser  curvature.  On  section  the 
whitish  new  growth  in  tlie  submucous  coat  stands  out  in  very  marked 
contrast  to  the  darker  bypcrtrophied  muscular  !ayer,  espet  ially  at  the 
outer  jwirt  of  the  tumour ;  for  at  the  centre  the  nmscle  is  often  destroyed 
by  the  cjircinomatotis  tissjoc,  or  has  several  whiti^rh  strands  of  growth 
running  pjirallel  to  its  museular  fibres.  The  peritoueal  ctMit  is  opaque  and 
puckered,  and  the  total  tliiekness  of  the  stomach  wall  nuiy  be  hatf  tm  irjch 
or  4111  irieh.  If  the  growth  has  umlcrgonc  colloid  degeneration,  or  be  a 
villous  tumiiur,  its  apptniratice  will  be  iiimlified  accordingly.  Whrn  the 
whole  of  the  wall  of  tlie  stomach  is  alTeeted,  it  forms  wJiat  is  kn<»wn 
as  the  intlia-rubber  bottle  sl-omach,  in  which  case  the  walls  are  usually 
much  thi«  kened — they  may  be  half  an  inch  thick — and  the  new  tissue  is 
so  contracted  that  the  stomach  is  very  small  (ikie  p.  441).  In  a  ca-e  that 
occurred  at  Guy's  Hospital  it  was  seven  inches  long,  and  its  cavity 
was  so  contracted  that  it  only  measured  two  inches  across  at  its  witkst 
part.  The  growth  may  adhere  to  and  itivade  the  Over,  the  pancreas,  the 
spine,  the  int^jstine,  or  the  abdominal  wall  ;  but  adhesions  lo  the  liver, 
intestine,  and  pancreas  are  much  the  cmmoucst,  and  tl  ese  orgaos  are 
often  extensively  inviulcd.  To  complete  the  picture  we  nuist  imagine 
that  in  most  cases  there  are  secondary  dci>08its,  that  fistulous  communica- 
tions sometimes  form,  and  that  ordin;iiiIy  when  the  growth  is  at  the 
pylorus  the  atoraach  is  much  hypertropliled  and  dihited. 

Histoiotjtf. — Drs.  Perry  and  Shaw  have  so  recently  written  a  very  ftdl 
article,  giving  an  account  of  the  material  at  my  disposal,  namely,  that  in 
the  Museum  at  Guy^a  Hospital,  that  I  cannot  do  better  than  base  my 
description  largely  on  their  paper.  They  analyt^cd  fifty  crises  of  malignant 
disease  of  the  stomach,  and  they  divide  the  carcinomas  into  cylindrical 
carcinoma  and  gplieroidiil  carcinoma.  The  latter  is  ihice  times  as  common 
as  the  former.  The  tunioins,  called  by  some  authors  destructive  adenoma, 
are  included  among  the  cylindrical  carcinomas,  for  in  most  sjieeimens  it  is 
easy  to  see  many  transitions  between  the  two  forms.  Of  eleven  cylin- 
drical ciirci nomas  five  were  limited  to  the  pylorus  and  encircled  it ;  two 
involved  the  lesser  curvature  and  cardia;  one  affected  the  entire  organ  ; 
two  impliL-ated  tlie  pylorny  and  a  good  tleal  of  the  stomach  besiries,  and 
one  was  limited  to  the  ])osterior  wall.  Thirty  cases  of  spheroidal 
carcinoma  were  described,  and  thf  different  regions  of  the  stomach  were 
for  the  most  piirt  affecte*!  in  the  &ame  proportion  as  in  cyclindrical 
carcinoma,  the  pylorus  Ijeing  iiivolvcd  in  about  70  per  cent  of  lioth 
classes.  The  only  possible  exceptions  concerncfl  growths  limited  to  the 
cardia,  of  which  there  were  three,  and  all  were  spheroidal  ciircinoma ;  and 
growrhs  which  involved  the  entire  organ,  seven  out  of  eight  of  which  were 
spheroidal  carcinoma.  Age  and  sex,  apparently,  hiu]  no  influence  on  the 
form  of  carcinoma ;  and  no  dilTerenee  could  be  made  out  lictwecn  the  two 
forms  as  regards  the  proliability  of  secondary  deposits  or  the  organs  in 


which  they  would  be  depoBitctl ;  the  figures  already  given  (p.  561)  will 
apply,  therefore,  to  either  fonn. 

Colloid  degeneration  appeal i^  to  be  much  more  common  in  spheroidal 
than  in  cylindrical  curcinoma  ;  for  it  was  observed  in  one  out  of  twelve 
cases  of  the  cyliudrical,  and  in  nine  out  of  thirty-two  cases  of  the  spheroidal 
kind.  Two  of  the  whole  series  of  fifty  cases  were  villous  malignant 
growths,  both  cyHmlncal  c^;ircinoiua ;  circtimscnbed  globular  or  &ub- 
globular  tumours  also  uaually  belung  to  this  variely,  but  diU'use  infiltnit- 
ing  growths,  especially  when  aceomi»aniefl  by  contraction,  aro  almost 
certainly  spheroidal  carcinoma.  Either  variety  may  be  medullary  or 
i^cirrhuus^  both  lie  mo:?tly  in  the  subin neons  coat^  but  the  medullary  variety 
destroys  tho  cofits  and  projects  externally  more  than  the  scirrhous;  and 
on  the  whole,  nietlidlaiy  cancer  is  more  common  at  the  caniinc  than  at  the 
pvdoric  end.  Eight  (16  per  cent)  of  the  ctises  fall  under  the  heading 
of  india  rubber  bottle  stomach,  the  wall  being  universally  indural^jd  and 
the  cavity  of  the  viacus  mostly  contracted.  In  the^  cases  the  mucous 
memlirane  is  nearly  always  smooth,  the  submueosa  is  thickened,  especially 
towards  the  pylonis,  the  nuiscular  coat  is  hypertrophicd,  an<l  the  serous 
coat  opaque.  Beven  of  these  eight  cases  of  hidia-rubber  bottle  stomach 
were  ctses  of  spheroidal  carcinoma,  with  much  fibrous  tissue,  the  amount 
varying  with  the  dcgiee  of  contraction  of  the  organ.  There  may  be  so 
much  of  it  that  many  slides  must  be  examined  before  any  cancer  cells  are 
found  ;  but  even  in  cases  in  which  they  are  so  few  that  no  section 
hii|»pe!i9  to  revcjil  them,  the  carcinomatous  nature  of  the  tumour  is 
l)ctraycd  l*v  an  examination  of  the  lymphatic  glands,  PeiTy  and  Shaw 
believe  that  all  universal  fibrous  induration  of  the  stomach  not  due  to 
swallowing  coiTosives  is  caused  by  scirrhous  carcinoma.  And,  further,  a 
considerable  numl>er  at  any  rate  of  cases  of  so-called  non-malignant 
scirrhus  of  the  pyloras  {fibrous  pylorus)  not  due  to  corrosive  poisoning 
or  the  contraction  of  an  ulcer,  are  really  acin'hous  cancer.  Certainly  I 
am  disposed  to  agree  strongly  with  both  these  propositions.  The  only 
exception  I  know  is  that  in  the  chronic  inflammatory  thickening  which 
occurs  around  the  galbbladder  in  some  cases  of  galbstonos  the  p\'Ionifl 
may  bo  very  thick  and  fibrous  (compare,  however,  pp.  441  and  497). 

Perry  and  Shaw  paid  particular  attention  to  the  origin  of  carcinoma 
in  those  cases  in  which  it  occurs  at  the  cardiac  end  of  the  stomach  only. 
As  I  have  already  Sciid,  they  found  four  specimens ;  and  they  show  that 
these  were  all  spheroidal  carcinoma.  But  among  over  twenty  cases  of 
(Bsophageal  carcinoma  examined^  not  one  was  spheroidal ;  it  is  highly 
pi'obalile,  therefore,  that  these  growths  began  in  the  stomach  and  spread 
into  the  ccsophagus  rather  than,  as  Fagge  supposed,  that  they  spread  the 
other  way  (rule  p.  373). 

Diagnosis. — It  may  be  difficidt  to  distinguish  between  ulcer  and 
ciircinoma  of  the  stomach  ;  hut  the  subjects  of  ulcer  are  more  often  women, 
and  are  younger  than  sufTerers  from  carcinoma.  They  commonly  give  a 
history  of  previous  similar  attacks ;  or  at  any  rate  they  say  they  have 
before  suffered  from  indigestion  ;  but  malignant  disease  of  the  stomach 
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often  occurs  in  persons  who  have  never  had  imligcstion.  The  pain  of  ulcer 
is  made  worse  by  food,  and  is  relieved  by  vomiting ;  in  cancer  this  is 
less  fonimon.  \Y!i.atin^  is  a  less  marked  symptom  in  ulcer,  and  the.  patients 
do  not  so  often  comfjlain  of  lo.ss  of  appetite  and  repugnance  to  food. 
The  al)scnce  of  hydroehhine  acid  and  the  presence  of  lactic  acid  and 
Barciniii  are  strongly  in  favour  of  eancer ;  and  it  is  rare  for  an  uker,  hy 
its  contraction,  to  narrow  the  pylorus  and  so  produce  all  the  symptoms  of 
dilatation  of  the  stomach.  The  deter tion  of  a  tumour  which  can  b<* 
definitely  located  in  the  stomachy  or  the  presence  of  secondary  growths, 
is  of  course  conclusive.  CJsler  quotes  the  c^use  of  a  man  m  whom  a  small 
nodule  in  the  anterior  abdominal  wall  was  ai>S4^eiated  with  g.ustric 
symptoms  of  luicertain  origin.  It  was  excised,  found  to  be  c:ircinoiiia, 
and  ik  diagrjosis  of  gastric  c^irriuoina  was  founded  upon  it  wliich  proved 
to  be  correet,  IVofuse  hiemorrhage  and  bright  redness  of  the  MtHKl  »ire 
in  favour  of  ulcer,  and  the  ])atients  affected  with  this  malady  rarely  have 
the  appearance  of  those  stiH'*M'iitg  from  cancer.  Lastly,  a  diu'ation  of 
more  than  eighteen  nionthn  u  much  in  favour  of  ulcer. 

In  the  early  stages  the  diagnosis  between  cancer  ami  chronic  catarrhal 
gastritis  is  often  impossible  ;  but,  as  already  remarked,  when  symi>tom8 
of  indtgestion  come  on  for  the  first  time  after  thu  age  of  fifty  they  are 
nearly  always  due  to  cancer  ]  but  under  thirty  hardly  even  After  what 
has  Wen  said  about  CJircinoma,  the  reader  will  easily  be  able  to  perceive 
the  signa  which,  in  a  kiter  stage  of  eancerou^s  disease,  will  prevent  a 
mietiike. 

From  a  practical  point  of  view  the  most  difficult  question  is  whether 
a  patient  who  is  obviotisly  ill  and  iina?raie  is  Kutiering  from  phthisis, 
pernicious  amemia,  or  from  a  latent  carcinoma  of  the  stomach. 

I  do  not  think  any  useful  purpose  will  be  served  by  going  ovei-  the 
points  of  diagnosis,  for  each  ai^a  nnist  be  judged  on  its  own  evidence. 
The  best  way  to  avoid  a  mistake  is  to  remember  the  po.ssibility  of  it 
Great  care  may  be  necessary  to  dctertuine  %rhether  a  tumour  in  the 
alxJomcn  springs  from  the  stomach  or  not.  If  it  is  in  the  pyloric  region, 
it  may  ba  attributed  to  the  liver  or  gall-bladder ;  or  it  may  be  that  from 
Btrotching  of  the  attachment  of  the  stomach  it  is  mistaken  for  a  movable 
kidney.  The  pylorus  may  m  such  crises  l>e  felt  fis  a  tumour  below  the 
umbilicus,  and  may  be  moved  three  or  four  inche^s  wHth  the  haniL  An 
excellent  case  in  point  is  figiued  by  Osier,  (^reat  attention  nuist  he  paid 
to  all  the  symptoms  of  the  individual  case.  If  the  stom-uh  be  dilated,  or 
gas  can  be  felt  on  pressure  to  Iniblile  through  the  tunmur,  it  is  in  the 
pylortis.  Growths  in  the  body  of  the  stomach  often  form  a  bard  solid 
mass  running  transversely  across  the  abdomen,  so  that  they  are  wry 
difftcult  to  tell  from  the  cdi:e  of  the  liver,  a  thickened  puckered  omentum, 
a  tumour  of  the  colon,  or  a  ftcc*il  aecnmulation.  In  such  cases  it  is  of  the 
greatest  possible  importance  to  oVkservc  the  precise  fiosition  of  the  tumour, 
its  extetit,  and  its  relation  to  tlic  edge  of  the  liver ;  and  to  distinguish 
the  gastric  resonance  from  that  <lue  to  the  colon.  Inflation  of  the 
stomach  will  help  us  much  ;  and  it  is  often  w^se  not  to  give  too  positive 
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an  opinion  until  the  bowels  have  been  well  opened  by  an  enema.  In 
i-are  cases  it  has  been  a  matter  of  difficulty  to  distinguish  between  an 
enlarged  spleen  and  a  tumour  at  the  cardiac  end  of  the  stomach. 

Prognosis. — A  malignant  tumour  of  the  stomach  must  sooner  or 
later  kill ;  and  life  is  rarely  prolonged  more  than  eighteen  months,  or  at 
the  outside  two  years,  after  the  patient  is  first  led  to  consult  a  doctor  for 
the  symptoms  of  this  disease.  The  duration  of  the  greater  number  of 
cases  is  much  less  than  eighteen  months,  and  often  is  less  than  a  year. 
Much  depends  upon  the  rate  of  growth  of  the  tumour  and  the  rapidity 
with  which  secondary  growths  form. 

Treatment.  — This  can  only  be  palliative.  In  most  cases  subcutaneous 
injections  of  morphine  are  necessary  soone.r  or  later,  and  they  should  be 
given  whenever  pain  is  severe.  It  is  cruel  to  Avithhold  them  from  a  man 
who  is  suffering  agony  and  has  only  a  few  months  to  live.  When  the 
dilatation  of  the  stomach  is  well  marked  much  relief  is  affoi'ded  by  frequent 
lavage,  and  by  not  allowing  much  fluid  to  be  drunk.  In  the  early  stage, 
when  the  loss  of  appetite  is  a  prominent  symptom,  benefit  may  follow  the 
use  of  an  acid  bitter  mixture.  For  example,  ten  minims  of  each  of  dilute 
nitro  hydrochloric  acid  and  tincture  of  nux  vomica,  Avith  some  comjx>und 
tincture  of  gentian,  or  spiritus  armoracia^  compositus,  given  before  meals, 
will  help  the  appetite  and  compensate  the  deticient  secretion  of  acid.  A 
glass  of  sherry  and  bitters  before  a  meal  is  of  use  in  the  siime  Avay.  As 
a  rule,  it  is  difficult  to  prevent  fermenUition  by  drugs  ;  but  carbolic  acid, 
naphthol,  mineral  acids,  and  salicylic  acid  may  l>e  tried,  although  most  of 
these,  if  given  in  sufficient  doses  to  prevent  fermentation,  irritate  the 
stomach ;  on  the  whole,  perhaps,  sfilicylic  acid  is  the  best  of  these.. 
Careful  attention  must  be  paid  to  the  diet.  The  food  should  be  given  in 
small  (juantities  at  frecjuent  intervals,  and  generally  the  feeding  resolves 
itself  into  giving  what  the  patient  finds  he  can  best  digest.  While  on 
the  one  hand  the  food  should  be  simple  and  capable  of  easy  digestion, 
such  as  peptonised  milk,  on  the  other  hand  it  should  not  be  such  as  will 
easily  undergo  fermentation;  small  quantities  of  moat  and  jelly  are  there- 
fore useful,  but  in  difTerent  cases  th<}  physician  has  to  deal  with  such 
varying  degrees  of  failure  to  digest  and  liability  to  decomposition  that  no 
detiiiled  rules  can  be  laid  down. 

Surgical  interference  in  cases  of  cancer  of  the  stomach  is  not  usually 
considered  unless  the  growth  prevent  the  passage  of  the  gastric  contents 
through  the  pylorus;  and  even  then  it  is  rar(?ly  justifiable,  for  experience 
has  shown  that  by  the  time  this  stage  has  been  reached  there  are  many 
second  iry  deposits,  and  the  patient  is  hardly  ever  able  to  stiind  a  severe 
operation.  The  opi^rations  that  have  been  ])erforme(l  with  the  object 
of  overcoming  j)yloric  obstruction  are  as  follows  : — 

The  simplest  method  is  to  open  the  abdomen,  stitch  the  stomach  to 
the  abdominal  Avail,  and  a  iow  days  later  to  open  the  organ  by  an  incision 
parallel  to  its  long  axis,  and  through  tliis  opening  to  scrape  aAvay  jKirts  of 
the  ameer  with  a  curette  or  some  suitable  instnuuent.  This  method  is 
not  to  be  recommended  ;  the  relief  is  very  transient  and  the  bleeding  may 
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be  dfingi^roiis*  Some  surgeons  have  simply  exciset!  t\w  pylorus  ;  this  is  a 
very  ditlicult  operation,  for  it  is  not  easy  tc»  diTig  the  duo<k^rium  and  the 
stomach  together,  and  even  if  this  be  achieved  the  operation  is  very 
severe.  Out  of  sixty-six  cases  quoted  hy  Treves^^  iifty  tlied  so^n  after 
the  operation,  and  in  alt  tlie  rcimu rider  there  was  speedy  recurrence. 
We  «ire  not  ^nrprised,  therefore,  tliat  the  operation  is  now  very  rarely 
performed  ;  proljuhly  it  u  never  just i liable.  In  a  tew  cases  the  duodennm 
i>r  jcjuiuiui  has  been  brought  to  the  surface  of  an  al>doniinal  wound^ 
and  stitched  there,  and  when  adhesion  lias  taken  place  tlie  btjwel  has 
been  opened  and  the  patient  fed  througb  the  opening ;  but  this  operation 
to<j  has  been  di.searded,  a^  the  pitienls  have  soon  died  after  it.  A  much 
better  opiTation  is  to  open  the  alidoiiicn  ami  form  a  h'slulous  opening 
l>etween  the  stomach  and  some  prominent  eoil  of  the  jejurninK  l-ut  ihis 
ofwr.it ion— g'lstro'jejtuiostrtjmy — is  usually  also  <[uiek!y  fodowed  by  death  ; 
and  even  if  the  p;itient  survive  stmio  time,  the  opening  will  prohahly 
slowly  con  tract.  Still,  if  it  should  be  decided  that  the  patient  is  suitering 
mainly  from  the  pylonc  obstniction,  and  that  he  U  in  stich  a  condition 
that  an  operation  is  jnatiH.ihle,  then  gastro-jejniiostomy  should  he  per- 
fonned  ;  hy  its  means  consiilerabln  sutVering  may  I'e  juoidetl,  nnd  the 
life  of  tlie  patient  probably  prolouged  for  a  few  weeks  i>r  even  months. 
C^iiiie  lately  a  carcinomatous  pylorus  has  been  excised,  the  ends  of  the 
duofliMiuni  and  stomach  closed  up,  and  then,  at  the  same  operation, 
a  giistro-jejunostomy  performed  ;  it  is  pjssihle  that  future  expiTience  will 
show  that  this  is  grm  I  treatment  for  cases  in  which  at  the  time  tif  t>|K*ration 
few  secondary  gri^wtlis  can  be  felt,  anrl  perhnjis  it  wiU  conui  to  be  the 
acce[»trcl  treatment  enrly  in  tlie  ease  before  p^dorie  oljstrnelit*n  has  become 
esUd dished.  Loreta's  operation  and  pyloroplasty  arc  not  justifiable 
except  for  non-malignant  atrictiire  of  the  pylonis. 

Sarcoma  of  TIIK  stomach. — I  have  incidentally  mentioned  that 
Drs.  Perry  and  Shaw,  out  of  fifty  cases  of  primary  malignant  di.>easc  of  the 
stomach,  found  that  the  gi'owth  was  sarcomatous  in  fitur.  In  all  it  was 
of  the  rtiund-ccUed  variety.  The  new  growth  was  most  oxten.sive  in  the 
submucous  coat,  but  the  mucous,  serous  and  muscular  layers  were  alfeeted. 
The  mucous  was  only  slightly  ulcerated,  but  the  muscular  was  extensively 
destroyed.  In  both  these  |>oinis  it  will  be  noticed  that  a  sarcoma  ditfers 
from  a  carcinoma  of  the  stomach.  In  all  the  tumour  w;is  sh:n  ply  defined, 
and  in  all  th"  pyloric  end  w^as  atlerted.  In  two  th<^  growth  wan  continued 
into  the  duodenum.  Two  were  mnles  and  two  were  females.  The  ages 
were  15^  IS,  3iS  anrl  67  years.  As  the  youngest  patient  with  carcinoma 
was  32,  it  is  probably  justifiable  to  diagnose  sarcoma  when  we  have  all 
the  symptoms  of  malignant  disease  of  the  stomach  in  a  piilieTit  under  30 
veal's  of  age.  In  three  of  the  cases  secondary  deposits  were  found  in 
other  organs. 


TrBERrLE  OF  THK   STOMACH. — This  is   excessively  rare,   Imt  a  Injy 
aged  7  years,  thus  affected,  died  umler  my  care.     Ho  had  tubercular 
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peritonitis.  On  the  posterior  wall  of  the  stomach,  rather  nearer  the 
pyloric  than  the  cardiac  orifice,  was  an  irregular  patch  of  superficial 
ulceration  with  sinuous  edges  and  a  ragged  base.  The  part  of  the  serous 
coat  corresponding  to  the  ulcer  was  covered  with  miliary  tubercles,  and 
the  lymphatic  glands  on  the  lesser  curvature  were  enlarged  and  caseou& 
In  the  Guy's  Hospital  Museum  are  two  other  specimens  of  tubercular 
ulcers  of  the  stomach,  both  from  children  ;  a  specimen  from  a  man  aged 
48,  who  died  of  tubercular  peritonitis,  showing  a  submucous  caseous 
deposit  without  ulceration ;  and  a  specimen  from  a  youth  aged  1 8,  who 
also  died  of  tubercular  peritonitis,  which  shows  a  small  submucous 
abscess  probably  tuberculous. 

Fibroma  of  the  stomach. — The  older  ^^Titers  described  a  fibroma 
of  the  pylorus ;  but  probably  their  cases  were  either  scirrhus  with 
much  fibrous  stroma,  or  the  pylorus  was  thickened  either  from  within 
as  a  result  of  a  cicatrising  ulcer,  or  from  without  as  a  result  of  in- 
flammation around  the  gall-bladder  and  due  to  gall-stones.  I  have 
seen  an  instance  of  this  last  mistake.  We  have  in  our  Museum  a 
specimen  (exhibited  by  Dr.  Pitt  at  the  Pathological  Society)  taken  from 
a  child  aged  five  weeks,  in  whom  all  the  A'iscera  were  normal  except  that 
the  pyloric  opening  was  so  narrowed  from  considerable  hypertrophy  of  the 
muscular  coat  that  it  would  hardly  admit  a  small  probe.  Finkelstein  has 
recently  collected  several  cases  of  this  rare  congenital  malady.  The 
children  usually  die  within  a  few  months  of  birth  from  vomiting,  con- 
stipation and  symptoms  of  intestinal  obstruction. 

FiBROMYOMA  OF  THE  STOMACH.  —  In  very  rare  instances  these 
innocent  tumours,  which  may  be  of  any  size  up  to  a  pigeon  s  egg,  are 
found  projecting  into  the  stomach.  They  consist  of  unstriped  muscle 
and  fibrous  tissue  ;  the  mucous  membrane  over  them  is  intact,  and  so 
far  as  we  know  they  are  harmless.  Sometimes  they  are  pedunculated, 
when  they  form  one  variety  of  polypus.  Two  or  three  may  be  present 
in  the  same  patient. 

Adenoma  and  papilloma  of  the  stomach. — Occasionally  small 
white  translucent  non-malignant  tumours,  composed  of  tubular  structures 
like  normal  glands,  are  found  in  the  stomach.  Papillomas  are  either 
wart-like  or  polypoid  overgrowths  of  the  mucous  membrane  ;  they  are 
very  closely  related  to  adenoma.  Small  lipomas  may  occasionally  be 
seen  in  the  submucous  coat. 

Villous  tumours  of  stomach. — These  are  usually  malignant ; 
but  th»*y  may  be  innocent,  and  consist  of  mucous  membrane  supported 
on  delicate  bands  of  fibrous  tissue. 

Lymph  adenoma  of  stomach. — This  is  very  rare.  Dr.  Newton 
Pitt  has  collected  several  cases.     In  the  intestine  the  lymphoid  growth 


may  occur  either  in  the  submucous  coat,  in  which  case  large  flat 
tumours,  the  mucous  membrane  of  which  is  not  ulcerated,  project  into 
the  lumen  of  the  boivel ;  or  it  may  take  place  in  the  mnseuLtr  coat,  when 
the  mucous  membrane  ulcenitea  and  the  ciilibre  of  the  bowel  is  diminished. 
Prolwiblj  the  first  variety  only  is  met  witli  in  tbe  stomacli.  An  increase 
of  lymphoid  tissue  is  always  foiuid  iu  other  pirU  of  the  body. 

Secondary  growths  jn  tue  stomach. — Tliege  are  rare.  Judging 
by  our  experience  at  Guy's,  and  by  other  recorded  cases,  probably 
about  6  or  7  per  cent  of  malignant  growths  in  the  stomach  are 
secondary.  The  primary  growth  may  be  anywhere,  and  the  breast  is  of 
course  a  common  seiit.  1  have  known  an  epithelioma  of  the  stomach  to 
be  sccondaiy  to  epithelioma  of  the  cesophagus,  and  there  is  in  Guy  a 
Hoeiiital  Mtiseum  a  specimen  of  eecondary  melanotic  sarcoma  of  the 
stomach.  The  symptoms  do  not  differ  from  those  of  primary  diseiise  of 
the  or^'an  ;  liut  often  those  of  the  primary  growth  overshadow  them,  and 
the  jiatient  dies  before  the  gastric  symptoms  are  very  manifest. 

FoRKlfJN  BODIES. — Occasionally  lunatics  and  others  swallow  hair, 
fibre,  or  other  foi^eign  substances,  which  sltjwly  aggregate  into  a  mass 
that  may  easily  be  mistaken  for  a  tumour  of  the  stomach. 


W.  Hale  White. 
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SUBPHRENIC    ABSCESS 


Definition. — By  subphrenic  abscess  is  understood  a  collection  of  puB 
in  the  hollow  of  the  diiiphragm,  generally  circumscribed  in  the  peri- 
toneal cavity  to  one  or  the  other  side  of  the  falciform  ligament  of  the 
liver.  Kctroperitoneal  suppuration  sometimes  usurps  a  subphrenic 
position. 

The  affection  arises  for  the  most  part  in  connection  with  a  perforative 
lesion  of  some  organ  below  the  diaphragm,  though  not  necessarily  near 
it ;  and,  apart  from  antecedent  disease,  it  has  all  the  general  gravity  of 
extensive  and  possibly  foetid  abdominal  su])puration.  The  special  import- 
ance of  a  subphrenic,  as  distinguished  from  other  forms  of  abdominal 
abscess,  consists  in  the  ditliculty  of  ascertaining  its  position  and  relations 
to  the  several  viscera,  and  the  liability  to  thoracic  complications,  which 
sooner  or  later  too  often  prove  fatal. 

Etiology  and  Symptoms. — The  diaphragm  is  always  pushed  upwards 
to  encroiich  u])on  the  cavity  of  the  chest :  and  the  local  symptoms  are 
mainly  those  of  embarrassment  of  the  lung. 

The  pliysic^il  signs  of  pus  under  the  diaphragm  are  very  similar  to 
those  of  a  limited  pleural  effusion  or  empyema  ;  and  when,  as  frequently 
happens,  the  collection  is  gaseo-purulent,  it  simulates  pyopneumothorax 
in  many  ways :  in  the  absence  of  thoracic  complications,  however,  the 
distinction  is  easily  made,  provided  the  true  state  of  affairs  be  sus- 
pected. In  the  former  case  the  collection  generally  presents  itself  at  a 
lower  thoracic  level  than  would  be  possible  for  the  degree  of  pleural 
exuflation  observed  ;  in  the  latter,  it  often  occupies  a  lower  position 
undo  I*  the  ril)s  than  one  to  Avhich  the  diaphragm  can  possibly  descend. 
Above,  the  arch  of  the  diaphragm  may  be  directly  recognised  in  the 
convex  upper  contour  of  the  collection  ;  while  the  heart  sufiers  but  slight 
displacement,  and  this  upwards,  not  laterally. 

The  respiratory  movements  of  the  (lia])hragm,  though  suppressed 
during  the  first  acutenoss  of  the  inflammation,  are  often  restored  at  a 
later  period.  When  one  wing  is  much  raised,  as  by  a  collection  of  gas 
beneath,  it  is  enabled  to  contract  downwards  at  a  mechanical  advantage; 
whereas  in  pneumothorax  it  is  extroverted  and  motionless.  Hence  there 
may  be  a  marked  inspiratory  descent  of  the  lung  above,  and,  in  a  right- 
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sided  c:usc»  of  the  liver  l)elow ;  and  tlicf?e  are  eoiielusive  signs  uf  the 
oollectiuu  being  subphrenic. 

When  a  subphrenic  abscess  is  opeTied  l*y  puncture  or  incision,  the 
diaphrijgm  being  active,  the  outKitw  is  accelerated  during  inspiration  ;  the 
converse  of  thia  occurs  with  Bind  in  the  pleura. 

The  so-called  *' diaphragm  phenomenon"- — a  shallow  depression  which 
may  l>e  seen  to  cross  the  corresponding  intercostal!  spaces  as  the  diaphragm 
contracts  in  deep  irispir^atiori — wheir  present,  is  a  ready  indication  of  its 
level  This  sign,  however^  is  less  generally  availiilile  than  tho^ic  wliich 
have  previously  l>eeti  mentioned. 

The  naturae  of  the  e;Lso  is  often  obscured  by  thoracic  complications. 
Through  the  lyni|)hatica  of  the  central  ternlon  of  the  diaphragm  irritative 
Tiiaterial  is  readily  coiiveyed  upwards  from  the  peritoneal  cavity ;  and 
jileririsy — ^dry,  serous,  or  purulent — selilnm  fails  to  be  an  early  result, 
Bjisic  pneiunonia  may  follow.  Pericarditis  is  less  c<»mmon,  anrl  is  more 
t^ften  line  to  extension  fnjm  the  pleura  thair  to  direct  transmission  through 
the  diaphragm.  In  course  of  tinre  the  diaphragm  Iteconies  uleer'ated  or 
infiltrated  by  pus  ;  and  perforation  is  the  onlinary  course  of  things,  the 
ccmtentd  of  the  abscess  either  breaking  into  the  pleural  cavity,  or,  if 
adhesions  have  beerr  formed,  finding  their  way  more  gnuhrally  into  the  lung. 

When  the  diaphmgm  is  perforated  exact  diagnosis  maybe  impossilile  ; 
but  a  serous  or  purulent  pleurisy— the  more  ordinary  complicatiorr — ia 
sometimes  Jirilced  an  assistance.  Thus  the  recogTritit>n  of  a  ^asecjus  Viclow 
a  fluid  collection,  or  the  discovery,  !iy  pirncture  of  the  chest  at  dilTerent 
levels,  that  pus  is  sunnounted  l>y  ser'Uin,  or  fcetid  pus  by  sweet,  is  clear 
evitlence  thiit  between  the  two  collections  is  a  perfect  septum  ;  arrd  this 
is  more  likely  to  be  the  diaphragm  than  a  false  membi-ane  in  the  pleimd 
cavity. 

Ijy  far  tlie  most  frefpierrt  cause  of  snliplirenic  abscess  is  perforntion  of 
some  piirt  of  the  alimentary  canal;  in  the  great  majijrity  of  cases  it  is  a 
simple  uJcer  of  the  stomach.  The  aliscess  thus  arising  in  a  fr*ee  perfora- 
tion is  clranicterised  by  the  pr*csence  of  giis»  a  condition  which  is  known 
as  subphrerric  pyopneumothonix ;  this  on  account  of  its  fretprency 
and  imiK)rt:ince  wili  l>e  deserihetl  here  in  detsud.  It  is  to  bo  obser-ved 
that  a  sinrple  aliscess  may,  by  secondary  commuincatioii  with  the  ali- 
mentary canal  or  eveir  with  the  lung,  acquire  to  some  extent  the  sjime 
chanicters. 

When  the  stomach  is  pei'fonttcd  by  an  ulcer  the  escape  of  its  contents 
is  Boractimes  so  controlled  by  pre-existent  adhesiorrs  thjit  the  conseriuenees 
area  slight  and  gradual  leakage  arrd  a  cir'cnmscribed  abscess.  Such  an 
abscess,  however,  is  not  necessarily  subphrenic;  it  maybe  behind  the 
stomach  ;  betwi  en  tbe  st«unach  arrd  colorr  ;  berjeath  the  left  lobe  of  the 
liver,  or  elsewhere.  Jfore  often  there  is  a  suthlerr  eirusinn  of  gas  and 
other  matters  fixjui  the  arrtenor  surface  or  lesser  cm-vature  of  the  stomach 
immediately  uruler  the  diaphragnri,  matters  which  are  limited  to  this  region 
till  encysted  by  fresh  aclhesions.  8ooie  such  limitation,  tem{>ontry  or 
jreroaanent,  is  far  from  uneommgn ;  and  there  are  all  degrees  uf  tninsition 
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between  a  peritonitis  which,  independently  of  previous  adhesions,  results 
in  a  strictly  circumscribed  subphrenic  abscess,  and  one  which  is  diffuse 
from  an  eariy  stage — a  point  of  some  practical  importance. 

The  boundaries  of  the  abscess  vary,  of  course,  in  diiferent  cases ;  but 
upon  the  whole  they  are  remarkably  uniform.  The  ordinary  form  of 
abscess  is  above  and  in  front  of  the  stomach,  occupying  the  left  wing  of 
the  diaphragm  from  the  falciform  ligament  on  the  right  to  the  false  ribs 
on  the  left.  The  closure  below  is  effected  by  adhesion  of  the  stomach 
and  left  lobe  of  the  liver  to  the  abdominal  wall ;  or,  if  the  downward 
extent  be  unusually  great,  by  similar  adhesion  of  the  omentum  or  trans- 
verse colon.  The  greatest  depth  is  backwards  and  to  the  left,  whither 
the  pus  gravitates  and  sometimes  erodes  the  spleen. 

Occasionally,  when  the  perforation  is  near  the  pylorus,  the  abscess  is 
to  the  right  of  the  falciform  ligament,  between  the  right  lobe  of  the 
liver  and  the  diaphragm.  The  ligament  is  sometimes  broken  through  by 
the  suppuration,  or  an  independent  abscess  may  form  on  each  side  of  it 
All  such  cases,  however,  are  exceptional.  Of  twenty-seven  cases  of  sub- 
phrenic abscess  in  connection  with  gastric  ulcer  recorded  in  the  post- 
mortem books  of  St.  George's  Hospital,  twenty-three  were  confined  to  the 
left  side. 

Cancer  of  the  stomach  rarely  gives  rise  to  subphrenic  abscess  ;  but 
owing  to  the  greater  liability  of  the  pylorus,  if  an  abscess  result  it  is 
likely  to  be  upon  the  right  side. 

In  the  case  of  a  simple  ulcer  the  perforation  does  not  always  persist. 
Sometimes  it  is  quite  minute  and  soon  stopped  by  a  coating  of  lymph  or  by 
adhesion  to  some  adjacent  structure  ;  it  may  be  completely  cicatrised  by  the 
time  the  subphrenic  mischief  comes  into  operation.  But  notwithstanding 
the  closure  of  the  perforation  the  gas  increases  in  volume  by  fermentative 
and  putrefactive  changes. 

All  the  signs  of  air  and  fluid  in  a  cavity  together  are  generally  pre- 
sent. The  coin-sound  or  bell -note  defines  accurately  the  limits  of  the 
immediately  underlying  gas ;  but  tympanitic  percussion,  on  the  contrary, 
is  apt  to  be  conducted  far  up  the  sternum  and  over  the  cardiac  area. 
The  fallacious  resemblance  to  pneumothorax  is  sometimes  still  further 
increased  by  amphoric  breathing,  though  the  diaphragm  be  intact.  If 
the  amphoric  breathing  be  of  great  purity  and  distinctness,  patency  of 
the  perforation  and  passage  of  air  between  the  stomach  and  abscess,  in 
accordance  \rith  the  movements  of  the  dia])hragm,  probably  exist ;  but 
no  doubt  pulmonary  sounds  may  gain  something  of  an  amphoric  character 
by  transmission  through  the  gas-containing  cavity. 

Gaseous  distension  of  the  stomach  is  a  condition  which,  so  far  as 
physical  signs  are  concerned,  may  need  to  be  distinguished.  In  case  of 
doubt,  which,  however,  can  rarely  arise,  the  gastric  tympanites  will  be 
found  to  have  a  convex  boundary  towards  the  left,  corresponding  to  the 
fundus  of  the  stomach ;  while  the  subphrenic  tymi>anites  can  probably 
be  traced  farther  into  the  axilla,  and,  under  suitable  arrangement  of 
posture,  even  round  to  the  back. 
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Dyspnoea  from  compression  of  the  lung  ia  always  a  proiwirient  fiynap- 
torn.  In  a  right-sitled  case  the  dumo  of  the  diaphragm  may  reach  the 
level  of  the  second  intercostal  s|^acc  m  front :  on  the  left  side,  owing 
to  iho  presence  of  the  heart,  the  displacement  ia  less.  In  each  ciise  the 
heart  is  tangibly  raised,  with  little  tendency  to  displacement  towards  the 
opposite  side :  in  a  left-sided  case,  indeed^  the  apex  inclines  to  the  same 
side,  owing  to  the  more  horizontal  position  into  which  the  heart  is 
lifted. 

Althongh  the  contents  of  the  abscess  eventually  become  putrid  they 
are  not  bo  at  first ;  thus  at  first  the  thoracic  com pliciit ions  are  of  a 
comparatively  innocent  kind.  Flenrisy  is  of  constant  occuirence,  and 
freqnently  results  in  complete  or  partial  adhesion  of  the  lung  to  the 
diaphragm.  There  may  be  effusion  of  fluid,  which,  however,  is  seldom 
purulent  at  first,  though  it  subsequently  becomes  so ;  and  the  extent  of 
the  empyema  is  usually  limited  by  adhesions.  True  pericarditis  is  rare, 
though  a  pleuro- pericardial  friction-sound  is  often  present. 

Perforation  of  the  diaphragm  is  a  late  event,  and  is  most  prone  to  occur 
near  the  centre  of  the  wing,  w^here  the  lung  will  probably  he  adherent. 
Thus  the  disastrous  occurrence  of  pyopneumothorax  may  be  avoided  ; 
but  rupture  into  the  lung  is  scarcely  more  favoiu-ahle,  and  results  mora 
often  in  a  gangrenous  form  of  pneumonia  than  in  adequate  expectoration 
of  the  pus. 

liupture  of  the  abscess  in  an  abdominal  direction,  when  it  has  once 
Ijecome  circumscribed  against  the  peritoneal  cavity,  is  exceptional  Spon* 
taneous  evacuation  may,  how^ever,  take  place  by  way  of  the  colon»  and 
even  by  way  of  the  stomach. 

An  abscess  of  the  same  nature  and  history  as  that  just  described  is 
sometimes  found  in  connection  with  a  simple  nicer  of  the  first  part  of  the 
duodenum.  The  peritonitis  from  perforation  of  this  viscus  is  far  more 
often  diffuse  than  circnmscrihed ;  and  if  an  abscess  result,  this  is  likely 
to  be  entirely  beneath  the  right  lobe  of  the  liver.  Adhesions,  however, 
may  be  so  disposed  that  the  greater  part  of  the  abscess  ia  immediately 
beneath  the  diaphragm,  the  right  wing  of  which  is  the  one  usually 
occupied.  The  liver  may  be  greatly  depressed ;  but  its  position  is  less 
oblique  than  with  pneumothorax^  and  the  organ  m  partially  removed 
from  contact  with  the  abdominal  wall 

Perforation  of  the  transverse  colon  is  a  recognised  result,  but  a  rare 
ca.use  of  subphrenic  abscess,  on  either  side. 

Perforation  of  the  appendix  cseci  into  the  peritoneal  cavity  is  an 
occasional  mode  of  origin.  The  abscess  is  mostly  on  the  right  side, 
though  seldom  connected  directly  with  the  original  mischief ;  the  prob- 
ability is  rather  of  a  discontinuous  chain  of  peritoneal  suppuration  along 
the  ascending  colon. 

The  more  usual  kind  of  subphrenic  abaceaa  from  perforation  of  the 
appendix  and  other  forms  of  perityphlitia  is  mainly  retroperitoneal ; 
suppuration  in  the  iliac  fossa  having  spread  behind  the  kidney  to  the 
posterior  surface  of  the  liver,  between  the  layers  of  the  coronary  ligament 
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Here  it  expands  into  an  abscess  which,  if  inflated  by  gas,  covers  the  right 
lobe  of  the  liver  from  behind,  and  is  not  in  itself  easily  to  be  distinguished 
from  the  peritoneal  variety.  It  is  generally  accompanied,  however,  by 
inflammatory  signs  in  the  lumbar  or  iliac  region. 

Retroperitoneal  suppuration  does  not  infect  the  pleural  lymphatics ; 
but  when  of  the  acute  kind  just  described  it  has  a  special  tendency  to 
penetrate  the  diaphragm  in  front  of  the  external  arcuate  ligament,  where 
the  muscular  fibres  are  more  or  less  deficient.  Here  the  pus  often  breaks 
into  the  pleural  cavity  before  adhesions  have  had  time  or  opportunity  to 
form ;  or,  less  frequently,  strips  the  pleura  from  its  attachments  and 
collects  in  the  mediastinum. 

lietroperitoneal  suppuration  of  a  more  chronic  kind,  such  as  peri- 
nephritic,  is  seldom  widely  subphrenic. 

Next  in  point  of  frequency  to  perforation  of  the  alimentary  canal 
come  gall-stones  as  a  cause  of  subphrenic  abscess.  In  most  cases  the 
abscess  originating  in  mischief  about  the  gall-bladder  occupies  the  right 
side ;  when  connected  with  ulceration  of  the  ducts  it  is  usually  upon 
the  left.  An  irritating  quality  is  often  supplied  by  admixture  of  bile, 
leading  to  perforation  into  the  duodenum,  colon,  or  stomach;  and  the 
same  qiudity  is  displayed  in  the  thoracic  complications,  among  which 
pericarditis  is  noticeable. 

Hepatic  abscess  of  any  kind,  making  its  way  upwards,  may  break 
into  the  subphrenic  space  before  the  usual  adhesions  which  ensure  direct 
perforation  of  the  diaphragm  have  been  effected.  This  has  often  been 
observed  in  the  case  of  tropical  or  dysenteric  abscess.  Suppuration 
around  a  hydatid  of  the  upper  or  posterior  surface  of  the  liver  is  natur- 
ally subphrenic  rather  than  hepatic. 

Suppuration  in  the  spleen,  so  far  as  it  relates  to  this  subject,  is 
usually  secondary  ;  but  when  of  embolic  origin,  it  sometimes  1>ecome6 
subphrenic,  and  perisplenic  abscess  has  been  described  in  connection  with 
malaria. 

Blood  efliised  under  the  diaphragm  from  laceration  of  the  liver  or 
spleen  is  liable  to  infection  from  the  alimentary  canal,  and  to  become  the 
seat  of  suppuration  which  runs  a  very  rapid  course. 

Suppuration  about  the  pancreas,  or  in  the  lesser  peritoneal  cavity,  is 
more  apt  to  extend  downwards  behind  the  peritoneum  than  to  invade  the 
subphrenium  ;  but  when  of  some  duration,  and  especially  when  connected 
with  the  alimenUirv  canal,  it  may  burrow  upwards  under  the  left  wing  of 
the  diaphragm.  Cholelithiasis  is  the  most  frecjuent  cause  of  suppuration 
in  either  place,  and  a  secondary  connection  may  be  contracted  "with  the 
stomach,  upper  part  of  small  intestine,  or  colon.  Moreover,  perforation 
of  the  posterior  surface  of  the  stomach  or  transverse  colon  is  itself  a 
possi)>le  cause  of  abscess  of  the  lesser  peritoneum. 

Suppuration  about  the  uterine  appendages  has  been  met  with  as  the 
remote  cause  of  a  subphrenic  abscess,  which,  like  tliat  from  perforation  of 
the  appendix  caeci,  may  be  either  within  the  peritoneal  cavity  or  behind  it. 

Any  supposed  thoracic  cause  of  a  subphrenic  abscess  must  be  accepted 


until  caution.  Pub  may  long  exist  upon  the  upper  surface  of  the 
dkphragm  without  provoking  suppuration  below.  A  pleural  empyema 
making  its  way  downwards  ia  far  more  likely  to  take  the  course  of  a  renal 
or  psoas  a]>s€ess  than  to  accumidate  imniediatfly  lieneath  the  diaphragm. 
The  latter  result  has  heen  known  to  occur ;  but  in  most  ca^es  where  thi.s 
sequence  U  suggested  it  is  more  prolmble  that  the  subphrenic  was  the 
primary  al):sces8. 

The  treatment  of  subphrenic  abscess  is  purely  surgical,  and  it  is  only 
necessary  here  to  indicate  the  broad  outlines  of  it. 

The  chief  object,  when  once  the  abscess  has  becorae  circurascrilied  aod 
a  radical  operation  is  not  in  question,  is  to  anticipate  material  complicii- 
tious  above  the  diaphragm;  and  the  only  effectual  method  is  by  free 
opening  and  drainage. 

If  the  abscess  be  entirely  within  the  bony  thorax,  it  must  be  openefl 
through  the  chest-wall  like  an  ordinary  empyema ;  but  if  it  present  in 
the  epigastrium  there  is  no  doubt  of  the  propriety  of  direct  incision  here. 
This  one  opening  may  be  sufficient ;  but,  in  left-sided  cases  especially, 
it  U  generally  advis^ible  to  make  a  counter -opening  between  the  ribs 
behind.  The  lower  pait  of  the  pleural  cavity  is  probably  obliterated 
by  adhesions ;  and  in  any  case  the  disadvantage  of  operating  throtigh  a 
possibly  healthy  pleura  is  outweighed  by  the  paramount  importance  of 
free  drainage.  If  this  be  not  secured,  the  certaitity  of  secondary  suppura- 
tion in  the  chest  cannot  be  too  strongly  insisted  U|>on,  or  it^  insidious 
character  too  anxiously  feai^etl. 

W.  Lee  Dickinson. 
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DIAPHRAGMATIC    HERNIA 


Pkkkmic  or  diaphragmatic  hernia  is  a  protnision  of  part  of  the 
abdoniiTial  viscora  into  the  chest,  nnd  ustially  takes  place  through  a  gap 
in  the  dinphnii^iii  whii-h  is  either  a  congenital  dehciency  or  the  result  of 
injury,  espi.^eiaUy  rupture  from  inrlireet  violence.  The  hernia  is  VGvy 
rarely  etmtaineti  in  a  siic  :  ot'Lusionally,  however,  a  siie  is  provided  by  a 
eongenitai  pouch  of  the  diaphragm,  or  forms  gradually  in  elderly  persons 
at  some  weak  spot  in  the  muscle,  such  as  that  which  normally  exists  at 
the  side  of  the  ensiform  cartilage.  As  met  with  clinically,  the  huniia 
itself  is  seldom  congeiuial ;  not  that  this*  coTKh'tion  is  relatively  uncommon, 
b\ii  that  for  the  im^st  [tart  it  interferes  fataliy  with  the  proper  estfdiljsh- 
mont  of  respiration  at  hirth. 

In  the  great  majority  of  the  cases  which  present  themseKea  in 
praetico  the  hernia  in  of  sudden  onset,  and  can  be  traced  to  some  definite 
strain  or  fit  of  a!>dominal  distension,  if  not  to  obvious  violence.  Dr. 
Chtl'ord  Allbutt  tells  me  of  a  case  under  his  own  ol>scrvation  in  which 
left  diapbragmatic  hernia,  suddenly  established^  ended  the  life  of  a  man 
who,  at  the  great  ago  of  eighty-two,  had  reiiched  comalescence  after  an 
lumiistakable  and  hy  no  means  mild  attack  of  enteric  fever. 

With  al>out  equal  froqueney  the  lesion  in  the  diaphragm  is  congenital 
or  traumatic.  Congenital  gaps  are  of  various  extent,  and  may  amount 
to  complete  absence  of  one  wing  of  the  diaphiagm  ;  but  for  practical 
purposes  they  are  lestrieted  to  a  defictency  of  the  muscular  part  pos- 
teriorly, through  whicii  the  peritoneal  and  pleural  cavities  eonnnunieate. 
They  occur  chiefly  on  the  left  side.  Ruptures,  also,  though  by  no  means 
constant  in  their  dispjsition,  are  apt  to  he  chieliy  posterior  On  the 
right  siilo  the  diaphragm  is  in  gre^it  degree  protected  fiom  nipturo  by 
the  liver,  which  orj^an,  moreover,  serves  as  a  guard  to  any  existing  gap; 
eonset|ueutly  the  herrua  is  neai'ly  five  times  more  c<mimon  on  the  left. 

The  organs  most  frequently  implicated  are  the  stomach  and  transverse 
colon  ;  aufl  after  thi*se  the  more  moveable  pirts  of  small  intestine,  the 
spleen,  and  the  left  iobo  of  the  liver,  E\'eu  the  duodenum  and  pancreaa 
may  be  dragged  in. 

With  a  view  to  surgical  treatment  exact  diagnosis  is  of  the  greatest 
importiince,  but  this  is  too  often  impossible*  However,  the  i>hysical  signs 
of  a  large  protrusion  through  the  diaphragm,  consisting  mainly  of  stomach 
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and  intestines,  are  sufficiently  characteristic.  The  abdomen  falls  in,  while 
the  affected  side  of  the  chest  is  filled  out  and  the  respiratory  sounds  are 
entirely  suppressed  over  a  considerable  area,  the  greater  part  of  which  is 
probably  tympanitic  on  percussion.  The  heart  is  pushed  far  to  the 
opposite  side.  The  thoracic  signs,  in  fact,  are  not  unlike  those  of  pneumo- 
thorax, for  which  they  would  be  easily  mistiiken  were  it  not  for  the  state 
of  the  belly.  Such  cases  generally  depend  upon  free  laceration  of  the 
diaphragm,  and  for  the  time  there  may  be  little  or  no  obstruction  of  the 
herniated  organs.  The  leading  symptom  is  dyspnce^,  though  it  is  not 
likely  that  vomiting  will  be  absent.  Partial  recovery  is  not  unusual ; 
but,  sooner  or  later,  perhaps  not  till  after  many  years,  strangulation  of 
some  part  which  remains  in  the  chest  is  almost  invariably  the  immediate 
cause  of  death. 

In  the  case  of  a  congenital  gap  the  hernia  is  apt  to  become  strangulated 
early.  Urgent  vomiting  sets  in  at  once,  only  to  aggravate  the  mischief; 
and  the  entire  stomach  may  be  forced  into  the  pleural  cavity.  Under 
these  circumstances  the  greater  curvature  of  the  stomach  is  uppermost 
and  the  posterior  surface  in  front ;  and  the  dislocation  is  sometimes  so 
sharp  that  the  opening  of  the  oesophagus  is  obstructed. 

Nothing  can  be  usefully  said  al>out  treatment  except  as  regards  relief 
by  surgical  operation.  The  scanty  experience  at  hand  tends  to  indicate 
that,  with  a  sure  diagnosis  and  no  special  reason  for  opening  the  alnlomen, 
it  is  on  the  whole  more  hopeful  to  operate  through  the  chest.  The 
reduction  of  the  hernia,  at  any  rate,  is  certainly  facilitated  by  letting  air 
into  the  pleural  cavity  ;  and  this  may  be  done  the  more  boldly  if  pneumo- 
thorax has  already  existed  in  effect. 

W.  Lee  Dickinson. 
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ABDOMINAL  DIAGNOSIS  FROM  A  GYNAECO- 
LOGICAL STANDPOINT 


The  subject  of  gynaecological  diagnosis  is  a  very  large  one;  it  has 
received  special  consideration  in  the  companion  System  of  Gyncecology,  and 
to  that  volume  the  reader  is  referred  for  a  complete  exposition  of  the  many 
important  topics  it  comprises.^  The  object  of  the  present  article  is  to 
consider  some  of  the  difficulties  which  the  general  physician  may  meet 
with  in  investigating  morbid  conditions  of  the  abdomen  and  pelvis,  and 
to  assist  him  in  excluding  those  which  fall  more  directly  within  the 
province  of  the  gynaecologist.  Its  purpose  is,  therefore,  a  very  limited 
one.  No  attempt  will  be  made  to  describe  the  various  difficulties  the 
gynaecologist  may  have  to  meet  in  his  own  special  work,  but  rather  to 
give  an  outline,  necessarily  concise  and  imperfect,  of  those  diseases  of  the 
feminine  reproductive  organs  and  their  surroundings  which  are  to  be 
excluded  from  an  investigation  made  from  an  exclusively  medical  point 
of  view. 

In  examining  the  abdomen,  the  physician  will  meet  now  with  one 
now  with  another  actual  or  apparent  growth,  tumour,  or  enlargement ; 
and  ho  has  to  decide  the  character  and  relations  of  each,  either  by  his 
own  methods  of  physical  diagnosis,  or  possibly,  in  some  obscure  cases,  by 
means  of  the  assistance  of  the  surgeon  or  gynecologist,  who  may  clear 
up  the  question  in  doubt  by  some  such  operative  procedure  as  exploratory 
puncture  or  laparotomy. 

For  the  purposes  of  the  present  article  we  have  to  consider  such 
conditions  only  as  are  primarily  abdominal,  but  even  in  these  cases 
vaginal  examination  may  sometimes  be  necessary  to  cloar  up  doul)tful 
points  ;  conditions  which  are  essentially  pelvic,  and  which  are  to  bo  made 
out  by  vaginal  examination  only,  do  not  fall  within  my  subject. 

The  various  forms  of  abdominal  tumour  connected  with  the  repro- 
ductive organs  of  women  first  claim  attention,  and  the  physician  has  to 
decide  whether  an  apparent  alxlominal  enlargement  be  really  caused  by  a 
definite  localised  growth  or  tumour ;  and,  if  so,  whether  such  tumour  is 
one  falling  within  his  own  province  or  within  that  of  the  gynaecologist. 

To  make  a  satisfactory  examination  of  the  abdomen  it  is  necessary 

*  See  System  of  Gyncccolojii,  art.  ''Diagnosis  iu  Gynaecology,"  by  Kol)crt  Boxall,  M.D. 
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that  the  patient  should  be  in  bed,  undressed,  with  her  shoulders  slightly 
raised,  the  surface  of  the  abdomen  uncovered,  and  the  thighs  flexed  so 
as  to  relax  the  abdominal  walls.  No  false  notions  of  modesty  should 
induce  the  physician  to  bo  content  with  any  such  partial  and  imperfect 
investigation  as  is  often  attempted  by  palpation  when  the  patient  is 
clothed,  or  when  the  surface  of  the  abdomen  is  covered  even  though  it 
be  by  a  single  fold  of  linen.  Any  such  method  is  defective  in  accuracy 
of  observation,  and  in  some  cases  may  lead  to  serious  en*or. 

Mere  inspection,  as  a  rule,  will  not  afford  much  useful  information. 
In  occasional  cases  of  extreme  flatulent  distension,  simulating  tumour, 
the  peristaltic  movements  of  the  small  intestines  may  be  observed  on  the 
surfiice. 

More  important  information  can  be  obtained  by  palpation,  which  is 
of  paramount  importance  in  deciding  the  nature  and  relations  of  many 
intni-aklominal  enlargements. 

In  practising  abdominal  palpation  care  is  needful.  One  of  the  chief 
obstacles  to  its  successful  application  is  involuntary  contraction  of  the 
muscles,  which  renders  the  abdominal  walls  so  hard  and  rigid  that 
satisfactory  palpation  becomes  quite  impossible.  To  remonstrate  with 
the  patient  is  useless ;  the  more  her  attention  is  directed  to  the  matter 
the  more  nervous  and  apprehensive  she  is  apt  to  become,  so  that  the 
muscles  of  the  abdomen  become  as  hard  as  a  piece  of  wood.  It  is  best 
to  enter  into  conversation  with  her  on  other  matters,  keeping  the  hands 
on  the  abdomen  until  her  attention  is  diverted  from  the  examination  in 
progress.  Sometimes  when  the  abdominal  contents  cannot  be  felt  at  all, 
the  pitient  may  be  directed  to  hold  her  breath  as  long  as  possible. 
Eventually  she  will  be  obliged  to  take  a  deep  inspiration  ;  at  the  con- 
clusion of  this  her  abdominal  muscles  will  relax,  and  then  the  existence 
of  any  tumour  can  be  made  out. 

When  accurate  examination  of  the  abdominal  contents  is  impossible 
by  rciuson  of  rigidity  of  the  muscles,  it  is  better  to  examine  the  patient 
under  an  anaesthetic.  Then  any  questionable  growth  can  be  freely 
palpated,  percussecl,  or  moved  about  without  hindrance.  In  certain  cases 
in  which  an  enlargement  is  simulated  by  muscular  contraction  and 
abdominal  distension,  as  in  the  so-called  phantom  tumour  or  spurious 
pregnancy,  this  simple  expedient  will  clear  up  the  nature  of  the  case  at 
once,  the  projection  of  the  abdomen  disappearing  as  narcosis  is  established, 
and  reappearing  as  soon  as  the  patient  regains  her  consciousness. 

In  practising  palpjition  of  the  abdomen  the  palms  of  both  hands 
should  be  laid  flat  on  the  integuments,  and  then  rotated  gently  towards 
their  ulnar  margins,  so  that  the  surfaces  below  them  may  be  felL  Many 
jjersons  defeat  this  object  by  pressing  downwards  with  the  tips  of  the 
fingers,  which  generally  produces  further  contraction  of  the  muscles. 

Next  to  palpation  percussion  is  the  most  valuable  meAus  of  acquiring 
information  as  to  abdominal  tumours.  The  percussion  note  over  a 
tumour  of  the  uterus  or  ovaries  is  dull,  and,  with  rare  exceptions,  extends 
downwards  to  the  pelvic  brim.     The  intestines  are  pushed  upwards  and 


to  either  Hank  by  auch  growths,  and  resonance  therefore  snrroiinds  them. 
If  there  is  a  dull  note  on  percussion  in  the  flanks  but  not  in  tho  centre 
of  the  alnlomen,  or  if  there  is  a  clear  and  distinct  area  of  resonance 
between  tho  ilulness  and  the  pelvic  linm,  then  this  dnlness  h  presumably 
caused  by  sometliin^  which  docs  not  conn3  within  the  province  of  the 
gyiUEOolog^'sL  It  will  bo  well,  however,  to  bear  in  mind  the  [lossibih'ly 
of  A  coil  of  intestine  beint;  ailhcrent  to  the  snrface  of  an  niaJerlying 
ovamn  or  uterine  growth,  and  thud  masking  tho  presence  of  the  latter 
by  an  area  of  resonance. 

Auscultation  is  chiefly  useftd  in  distingiiishin,i:  an  abdominal  growth 
due  to  pregnancy  from  other  forms  of  iumoun  With  ordinary  care  the 
fcetal  heart  sounds  can  hardly  be  mistaken  for  anything  else,  and  by  this 
means  a  doulitfnl  case  can  be  cleared  up.  Other  sounds  arc  occasionally 
audible  in  al>dominal  tumours  of  a  pelvic  origin^  such  as  vascular  souffles 
in  fibromyoma,  or  the  transmitted  pulsations  of  the  aorta;  but  from  a 
diagnostic  point  of  view  they  are  of  little  practical  vahie. 

In  abdominal  ttnnonrs  of  an  elastic  or  fluctuating  character  an 
exploratory  piuictnre  by  an  aspirating  trocar  is  often  pmctiscd  tn  clear 
up  the  diagnosis  ;  but  this  practice  was  much  more  frcf|nent  formerly 
than  at  the  pix'scnt  time.  As  a  matter  of  fjict,  there  are  few  cases  in 
which  this  procedure  is  essential  or  even  advisable  from  a  diagnostic  point 
of  view;  and  it  is  one  which  is  always  attended  with  the  risk  of  septic 
infection.  If  practised  at  all  the  mo.st  rf^id  antiseptic  precautions  should 
be  adopted,  both  in  the  cleansing  of  the  skin  at  the  point  of  puncture, 
and  in  the  thorough  purification  of  the  exploring  needle. 

In  examining  the  alxlomcn  under  conditions  which  are  properly 
obstetric  or  gj^naecologica,!,  the  first  physical  characteristic  calling  for 
consideration  is  the  tumour  caused  by  normal  pregnancy.  The  reader 
who  is  unaware  that  oven  the  most  experienced  alidominal  surgeons 
have  fallen  into  error  either  by  overlooking  the  existence  of  jiregnancy 
altogether,  or  by  mistaking  it  for  some  other  ccmdition,  may  he  dis- 
posed to  nndeiTato  the  difficulties  oi'casionally  met  with  in  arri\ing  at 
an  accurate  decision.  One  pecidiarity  of  the  tumour  formed  by  pregnancy 
is  that  it  may  vary  greatly  in  dimensions.  We  may  meet,  with  the 
small  ovoid  only  just  above  the  pelvic  lirim,  readily  to  bo  overlooked 
in  stout  wtiraon  with  rigid  al)domirial  \Yalh,  which  indicates  a  pregnancy 
of  from  three  to  four  months'  duration  ;  or  we  may  have  a  hxrge  tumour 
almost  completely  filHng  the  alxlomcn,  indicating  a  pregnancy  nearly  at 
term,  or  again  a  mass  of  any  intermediate  size.  Whatever  its  size  tho 
tumour  of  pregnancy  is  of  an  ovoid  fonn,  its  longest  diameter  conespond* 
ing  with  the  long  diameter  of  the  abdominal  cavity  ;  or,  in  advanced 
pregnancy  with  a  transverse  position  of  the  fretus,  the  long  diameter  of 
the  tumour  may  lie  ol>Hr|uely  across  the  alidominal  cavity  :  too  much 
reliance,  howe\'er,  must  not  bo  placed  on  these  relations,  as  it  is  far  from 
tmcomnion  to  find  the  pregnant  uterus  lying  decidedly  to  one  side  or  the 
other.  On  palpation  it  is  uniform  in  outline,  and  freely  mobile  from  one 
side  of  tho   abdomen   to  the   other.      It  must  not  be  forgotten   that 
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pregnancy  may  bavo  occurred  in  a  ntenis  in  which  there  wero  already 
one  or  more  fibromyomatous  gt*owths ;  so  that  the  presence  of  the 
characteristic  hard  nodidar  niasscs  of  such  tumours  does  not  necessarily 
exclude  pregnancy^  the  presence  or  absence  of  which  must  be  settled 
by  other  means.  In  piegn;yicy  there  is  an  elasticity  to  the  touch,  different 
on  the  one  hand  from  the  hardness  of  most  uterine  tumours,  and  on  the 
other  from  the  Huctuation  of  ovarian  cystoma. 

The  most  characteristic  point,  however,  is  that  the  density  of  the 
pregnant  u terns  is  variable.  After  the  uterus  is  sufficiently  large  to  bo 
felt  liy  palpation,  if  the  hand  he  placed  over  it,  and  it  be  grnsped  for  a 
time  without  using  any  friction  or  pressure,  it  will  be  felt  to  harden 
distinctly,  in  a  manner  that  is  quite  characteristic.  This  intermittent 
contraction  occurs  every  five  or  ten  minutes,  sometimes  oftener,  rarely  at 
longer  intervals.  This  is  unquestionably  a  sign  of  great  value  in 
differential  diagnosis.  If  the  hand  be  kept  steadily  on  the  uterus,  its 
alternate  hardening  and  contraction  can  be  made  out  with  the  greatest 
ease.  Physicians  are  apt  to  rely  on  the  movements  of  the  fcetus  felt 
through  the  uterine  walls  as  a  sij^n  that  an  abdominal  tumour  is  a  pregnant 
uterus  ;  these  movements^  however,  are  not  perceptible  till  the  period  of 
pregnancy  is  far  advanced,  and  they  are  apt  to  be  simtdated  by  other 
conditions,  such  aa  semi-involuntary  contraction  of  the  alwlominal  muscles, 
and  movements  of  the  intestines  distended  with  flatus.  But  the  alternate 
relaxations  and  contractions  to  which  I  have  just  referred  are  nortnal 
accompaniments  of  gestation  ;  they  may  be  felt  at  any  period  of 
pregnancy,  and  they  are  beyond  the  control  of  the  patient.  Thus  they 
form  a  ready  and  trustworthy  means  of  distinguishing  the  gravid  uterus 
from  other  abdominal  enlargements. 

Whenever  the  tumour  reaches  up  to  or  above  the  umbilicus  ausculta- 
tion may  assist  us.  The  uterine  souflUe,  although  it  may  be  beard  in 
uterine  tumours,  will  not  occur  in  abdominal  enlargements  which  are  not 
"  gynecological  *' ;  and  its  presence  may,  therefore,  be  sufficient  of  itself  to 
show  that  the  tumour  under  examination  does  not  fall  within  the  provdnce 
of  the  physician.  The  sounds  of  the  fcetal  heart  will,  of  course,  clear  up 
the  diagnosis  beyond  any  possibility  of  error.  The  converse,  however,  is 
not  to  bo  relied  upon ;  cases  of  advanced  pregnancy  are  very  common 
in  which,  for  some  reason  or  aiiother,  neither  the  uterine  gouifl©  nor 
the  foetal  heart  can  be  heard. 

The  corroborative  signs  to  be  found  elsewhere  must  not  be  overlooked; 
of  these  the  most  trustworthy  are  enlargement  of  the  breasts,  pigmentary 
changes  in  the  areolie,  and  the  presence  of  lacteal  secretion. 

By  the  vagina  the  softened  cervix,  the  enlarged  uterine  body — to  be 
made  out  by  bimanual  examination,  and  the  existence  of  ballotment — are 
very  characteristic. 

Distension  of  the  utenis  by  retained  menstrual  fluid  or  watery 
secretion  is  an  occurrence  so  rare  that  it  can  seldom  give  rise  to  erron 
Still  it  occa.^ionally  hapjiens  that  the  uterus  becomes  enlarged  in  this  way; 
sometimes  it  may  reach  even  to  the  level  of  the  umbilicus,  and  the  physical 
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chanieter  of  such  a  tumour  is  not  unlike  that  of  tlie  gravid  uterus.  The  b**Bt 
safeguard  against  mistake  is  the  previous  history  of  the  civso,  which  will 
always  be  ditferent  from  that  of  ordinary  pregnancy  ;  although  there  may 
possibly  have  been  attacks  of  pain,  pyrexia, general  wasting,  or  constitutional 
disturlmnce,  which  may  niklead  the  physician.  Retention  of  menses  is 
always  the  result  of  some  physical  obstruction  to  the  exit  of  the  fluid, 
such  as  imperforate  hymen  ;  or  if  it  occur  in  women  who  have  ah^eady 
menstruated,  we  may  tHuatly  trace  a  history  of  some  cause^  sorb  as 
inflammation  following  an  antece^lent  labour,  which  hiis  led  to  oeclussion 
of  some  parts  of  the  ^ctdtal  tract.  The  existence  of  a  pelvic  or  alxlominal 
tumour  in  a  girl  who  has  never  menstruated  will  of  itself  give  rise  to 
suspicion,  as  pregnancy  under  such  circumstances  is  extremely  uncommon. 
Whenever  suspicion  of  the  true  nature  of  such  a  case  has  arisen,  a  careful 
vaginal  examination  will  generally  clear  it  up.  The  obstruction  is 
generally  in  the  vagina,  and  is  at  once  detected  ;  the  vagirtal  canal  above 
it  is  felt  through  the  rectum  to  be  greatly  distended  by  fluid  ;  and  we  may 
also  find  a  bulging  and  imperforate  hymen  protruding  through  the  vulva. 
The  absence  of  mammary  changes,  and  of  ballotment,  will  materially  aid 
tia  in  forming  a  diagnosis. 

The  physician  may  occasionally  have  to  deal  with  certain  very  severe  and 
obscure  cases,  the  result  of  an  extra-uterine  foetation ;  he  may  then  be  very 
liable  to  fall  into  err-on  The  intense  cataclysmic  shock  resulting  from 
a  rupture  of  a  tubal  foetfition  might  well  be  referred  to  some  other 
intraabdominal  condition  ;  the  more  so  as  it  often  occui-s  suddenly  without 
any  previous  recognition  of  pregnancy,  llie  fact  that  in  most  eases  of  the 
kind  there  has  been  an  irregular  hipmorrhagie  discharge  from  the  uterus, 
which  has  been  mistaken  for  menstruation,  is  also  very  apt  to  mislead.  In 
cases  in  which  the  patient  does  not  at  once  succumb,  a  secondary  intense 
peritonitis  is  apt  to  supervene  and  may  still  farther  obscure  the 
diagnosis.  Error  can  only  bo  avoided  by  a  careful  investigation  of  the 
history  of  the  case.  Such  an  luvestigation  will  prol>ably  show  that  some 
symptoms,  huwever  obscure,  of  early  pregnancy  existed  ;  and  vaginal 
examination  may  then  clear  up  the  case  by  showing  the  presence  of  a 
tumour  in  the  i>osition  of  one  or  other  Fallopian  tubcj  or  the  presence  of 
effused  lilood  extra vasjited  in  the  neighbourhood  of  the  uterus,  especially 
if  the  tube  has  not  ruptured  into  the  general  peritoneal  cavity. 

In  the  so-called  ab^lominal  pregnancy,  that  is  in  cases  in  which  the 
f«tus  did  not  peri^sh  at  the  time  of  rupture  of  a  tubal  gestation  but 
became  encysted  iu  the  abdominal  canity,  the  diagnosis  from  other 
abdominal  conditions  is  often  extremely  difficult,  or  even  impossible.  The 
difficulties,  how^ever,  are  those  which  the  gynaecologist  has  to  deal  with 
rather  th.m  the  general  physician.  The  exact  nature  of  the  resulting 
abdominal  enlargement  may  be  a  matter  of  extreme  doubt,  but  the  history 
of  the  case  will  probalily  show  clearly  enough  that  the  state  of  the 
patient  is  caused  by  some  morbid  state  of  the  reproductive  organs.  The 
tumour  will  generally  bo  found  closely  adherent  to  the  uterus^  and  may 
resemble  a  uterine  growth  ;  but,  generally  speaking,  the  signs  of  pentonitia, 
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fixation  of  the  growth  to  the  surrounding  structures,  and  pelvic  deposit^ 
Ciin  be  made  out  per  vaginam. 

The  uterine  tumours,  unconnected  with  pregnancy,  which  are  most 
frequently  met  with  are  the  various  fibromyomata.  The  majority  of  them 
are  readily  distinguished  from  other  abdominal  growths.  The  most 
common  kind  are  hard,  nodular,  painless  and  more  or  less  mobile ;  and 
by  combined  vaginal  and  abdominal  examination  their  connection  with 
the  uterus  can  easily  be  made  out.  If,  however,  fibromyomata  be  loosely 
attached  by  a  pedicle  to  the  walls  of  the  utenis,  they  may  be  so  free  in 
the  abdominal  cavity  as  to  be  hardly  distinguishable  from  solid  growths 
of  the  omentum  or  peritoneum ;  they  have  even  been  confounded  with 
a  movable  kidney  or  with  the  spleen.  By  careful  palpation  we  may 
feel  the  uterine  attachments,  while  the  peculiar  shape  of  the  kidney  and 
spleen  will  generally  enable  us  to  distinguish  these  viscera.  It  is  certain, 
however,  that  enormous  enlargements  either  of  the  kidney  or  of  the 
spleen  are  occasionally  met  with  which  may  closely  resemble  solid  tumours 
of  the  uterus.  Not  long  since  I  saw  a  huge  abdominal  growth,  nearly 
filling  the  abdomen,  of  which  a  large  lobular  portion  was  felt  per  vnginam 
in  the  right  broad  ligament;  the  case  had  been  seen  by  several  most  experi- 
enced abdominal  surgeons,  and  diagnosed  by  all  of  them  to  be  uterine. 
Laparotomy  was  performed,  and  on  opening  the  abdomen  the  tumour  was 
found  to  be  the  spleen,  which  had  grown  to  such  a  size  that  it  not  only 
filled  the  abdominal  cavity,  but  had  burrowed  deeply  into  the  pelvis  on 
its  right  side,  displacing  the  uterus  towards  the  left  ileum.  In  such  an 
exceptional  case  error  was  inevitable.  Such  a  case  is  different  from  the 
so-called  "  wandering  spleen,"  in  which  the  viscus  is  found  in  the  lower 
abdomen.  In  these  rare  cases  the  peculiar  shape,  the  splenic  notch,  and 
the  absence  of  splenic  dulness  in  its  proper  place,  may  enable  us  to  form  a 
correct  diagnosis.  The  fact  that  surgeons  of  great  experience,  proposing  to 
perform  hysterectomy,  have  found  on  opening  the  abdomen  that  the  tumour 
concerned  was  renal,  shows  that  diagnosis-  in  such  cases  is  not  always  an 
easy  matter.  Probably  error  may  be  best  avoided  by  tracing  the  tumoiu* 
into  the  pelvic  cavity,  both  by  palpation  and  percussion,  and,  in  the  case  of 
suspected  uterine  growths,  by  ascertaining  with  the  uterine  sound  whether 
the  uterine  cavity  is  or  is  not  elongated.  Tumours  of  the  ovary  felt  in 
the  abdominal  cavity  are  generally  cystic,  and  are  distinguishable  by  their 
fluctuation  on  palpation.  Too  much  reliance,  however,  must  not  bo 
placed  on  this  sign,  since  in  multilocular  ovarian  tumours,  with  viscid 
contents,  the  impression  given  will  often  be  that  of  bogginess  or  elasticity 
rather  than  of  definite  fluctuation.  When  the  cyst  walls  are  thin,  and  the 
contents  of  the  tumour  are  not  viscid,  the  impulse  may  be  so  readily 
made  out  as  to  suggest  the  presence  of  free  fluid  in  the  peritoneal  cavity. 
In  either  case  we  may  be  able  to  settle  the  point  by  vaginal  examination, 
when  we  may  possibly  ft^el  portions  of  the  tumour  in  the  pelvis,  or  be 
able  to  make  out  its  attachments. 

Error  can  be  avoided  in  most  cases  by  percussion,  since  in  ovarian 
tumour  the  percussion  note  is  uniformly  dull  over  the  site  of  the  tumour, 


witb  a  siiiTounding  area  of  resonance  from  the  intestmes  which  are  dis- 
placed all  muiKl  it ;  whereas  in  ascit^^  there  is  resonance  over  the  surface 
and  diilnesa  in  the  Hauks,  the  area  of  resonance  being,  moreover,  altered 
by  changes  in  the  fiosition  of  the  patient,  the  free  fluid  gravitating  into 
the  most  dependent  portion  of  the  peritoneal  ca\  ity. 

The  variety  of  tumour  most  likely  to  be  mistaken  for  free  fluid  in 
the  peritoneum  ia  the  parovarian  cyst  which,  being  thin  walled  and 
unilocular,  is  very  fluctvialtng,  and  is  often  diificult  to  recognise.  Here 
again  the  situation  of  the  duhioss  over  the  surface^  the  fact  that  the  area 
of  dulness  does  not  shift  hy  change  of  position,  and  the  possibility  of 
feeling  the  cyst  by  combined  vaginal  and  abdominal  examination,  will  he 
the  beat  means  of  avoiding  enor. 

Solid  growths  of  the  ovaiy  are  rare,  and  are  more  apt  to  be  confounded 
with  uterine  tumour  than  with  conditions  likely  to  come  before  the 
physician.  Generally  they  are  comparatively  mobile  and  unilateral,  and 
their  nature  m^y  be  veiified  by  vaginal  examination. 

Extreme  distension  of  the  bladder  by  urine  may  give  rise  to  an 
abdominal  tumour  which  is  apt  to  be  deceptive,  since  it  may  be  accom- 
panied by  great  abdominal  pain,  and  proljably  hy  some  pyrexia  ;  and 
thus  may  be  taken  for  peritonitis^  or  some  other  intra'abdominal  condition. 
The  tumour  itself  so  formed  may  readily  escajie  observation,  or  it  may 
be  taken  for  a  uterine  or  ovarian  growth.  I  have  seen  such  a  case 
mistaken  for  one  of  ovarian  tumour ;  in  it  the  distended  bladder  rose  a 
long  way  above  the  umbihcufi,  and  its  bursting  was  prevented  only 
by  the  dribbling  of  nrine  from  the  urethra.  Of  course  the  i>assing  of  the 
catheter  will  at  once  clear  up  any  doubtful  case  of  this  kind»  a  simple 
precaiUtion  which  should  always  be  taken  w*hen  we  are  iuvostigatiitg  the 
nature  of  an  obscure  tumour. 

Tumours  coimected  with  the  Fallopian  tubes,  such  as  py osalpinx, 
hydrosalpinx,  or  haematosalpinx,  or  tubular  fcetation,  although  very 
important  from  a  gj^naecological  point  of  view%  are  little  apt  trj  mislead 
the  general  physician,  as  they  aie  seldom  large  enough  to  he  felt  in  tlio 
abdomen.  A  large  py  osalpinx  on  the  right  side,  however,  accompanied 
by  severe  pain  and  pyrexia,  and  cropping  up  above  the  pelvic  hrioi,  might 
readOy  enough  be  confounded  with  appendicitis  ;  but  such  an  error  w^ould 
he  avoided  in  all  doubtful  cases  by  a  vajj^inal  examination,  which  will 
enable  us  to  feel  the  distended  tube  through  the  right  vaginid  fornix. 

There  are  a  considendilc  number  of  cases  in  which  sweOings  of 
a  gynsecological  origin^  often  of  considerable  size,  are  fouTid  in  the 
lower  abdomen,  and  might  readily  lead  to  errors  of  diagnosis.  Thus 
in  certain  cases  of  pelvic  peritonitis  the  adhesions  between  the  intes- 
tines, and  the  exudation  resulting  from  the  inflammation^  may  form  a 
mass  of  considerable  size  which  might  readily  enough  be  mistaken  for 
an  omental  tumour  or  maliL'naut  disease  of  the  peritoneum.  The  possi- 
bility of  such  a  mistake  was  impressed  on  ray  mind  by  a  strnnge  case 
which  I  saw  in  the  first  year  of  my  practice  in  London.  I  was 
present,  for  the  purpose  of  administering  an  anesthetic,  at  a  consultation 
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held  between  four  of  the  most  eminent  members  of  the  profession,  on 
the  case  of  a  young  lady  who  had  been  brought  up  from  the  country  for 
their  opinion.  She  was  to  the  last  degree  emaciated  and  cachectic,  she 
had  been  confined  to  bed  for  many  months  by  some*  obscure  abdominal 
condition,  and  she  had  a  large  oval,  hard,  smooth  outlined  tumour, 
reaching  midway  between  the  umbilicus  and  the  cnsifonn  cartilage.  The 
unanimous  conclusion  was  that  it  was  a  mass  <  'f  malignant  disease  ;  and  I 
have  a  vivid  remembrance  of  the  painful  scene  that  followed  on  the 
announcement  of  this  fatal  verdict,  when  the  husband  fell  to  the  ground 
in  a  swoon.  The  patient  was  taken  home  to  die,  and  in  the  railway 
carriage,  probably  from  the  jolting,  the  tumour  ruptured  at  the  umbilicus, 
a  large  quantity  of  pus  was  discharged,  and  a  rapid  and  complete  recovery 
followed.  This  occurred  before  the  days  of  the  clinical  thermometer,  and 
the  temperature  chart,  showing  the  pyrexia  which  would  usually  accom- 
pany such  a  case  would  now  render  such  an  error  impossible.  Moreover, 
in  cases  of  this  kind  the  tumour  could  be  traced  into  the  pelvis,  and  then 
we  could  ascertain  its  true  character  by  vaginal  examination,  which  would 
show  complete  fixation  of  the  uterus  and  considerable  periuterine  inflam- 
matory deposit 

Swellings  caused  by  pelvic  cellulitis  or  jiarametritis  are  hardly  likely  to 
be  mistaken  for  other  forms  of  abdominal  disease.  They  are  generally  more 
or  less  lateral,  and  occupy  one  or  other  iliac  fossa.  The  fact  that  they 
are  at  times  singularly  painless,  and  that  they  are  dense  and  hard  on 
palpation,  might  lead  us  to  conclude  that  they  were  not  inflammatory  in 
origin ;  and  this  impression  might  be  sttengihened  by  the  fact  that  some- 
times the  pelvic  cavity,  as  ascertained  by  vaginal  examination,  does  not 
contain  any  deposit  or  exudation.  The  clinical  history  should  prevent 
such  an  error,  since  such  forms  of  inflammation  are  generally  puerperal, 
and  there  is  a  distinct  pyrexial  temperature. 

Other  abdominal  swellings  of  a  somewhat  analogous  character  to 
those  resulting  from  pelvic  peritonitis  may  be  caused  by  efi^usions  of 
blood.  Here  again  the  clinical  history  should  prevent  errors  in  diagnosis, 
since  there  is  always  a  sudden  illness  at  the  time  when  the  blood  is 
effused,  and  there  are  practically  always  vaginal  deposits  in  the  periuterine 
tissues,  with  fixing  and  displacements  of  the  uterus  itself,  which  should 
clearly  indicate  the  character  of  the  abdominal  swelling. 

W.  S.  Playfair. 


ENTEEOPTOSIS 

The  names  enteroptosis  or  visceroptosis  havo  been  applied  to  caset 
in  which  various  abdominal  organs  have  become  displaced  from  their 
normal  poaitionsj  which  diaphicementa  are  practicallj  all  in  the  downward 
direciiiin.  The  "dropping  of  the  viscera"  is  an  intelligible  English 
equivalent  for  these  naniei^.  The  thing  signified  is  rather  a  general 
dropping  or  prolapse  of  ali  I  he  movable  abdominal  organs  than  a  dis- 
turbance in  the  position  of  an  isolated  viscns.  With  visceroptosis  certjiin 
symptoms  are  associated  which  may  or  luay  not  be  directly  dependent 
upon  the  aj  (parent  anatoniiced  lesion. 

It  will  be  convenient,  first,  to  consider  the  manner  In  which  the  chief 
viscera  are  suspendt  d  or  support  d  ;  nt* xt,  to  deal — in  the  briefest  manner 
—with  «Jisplaccmentof  the  several  viscera  ■  and^  finally,  to  discuss  general 
ptosis  of  the  abdominal  organs,  and  that  medley  of  symptoms  which 
has  been  described  under  the  title  of  Glenard^^i  Disease. 

1,  Anatomical  considerations, — The  alxlomin.il  viscera  are  held  in 
place  by  certain  folds  or  stretches  of  peritoneum  on  the  one  hand,  and 
on  the  other  by  certsiin  adhesions  here  and  tliere  betueen  such  viscera 
and  the  retro-peritoneal  connective  tissue*  The  blood-vessels  wliich  pass 
to  an  organ  may  take  some  share  in  maintaining  it  in  position,  as  indeed 
may  any  other  structure  with  which  it  is  <lirectly  connected.  The 
stomach,  for  example,  is  suspended  by  the  cesoj>hagus,  and  further,  its 
cardiac  extremity  is  held  in  place  by  a  reflexion  of  the  peritoneum  to  the 
diaphragm  (tite  gastro-phrenic  ligament),  Beyoml  the  point  of  entrance 
of  the  giill*-t  tlie  stomach  is  maintained  in  its  transverse  or  obliqus 
position  by  the  leaser  omentum,  which  attaclics  it  to  the  liver,  and  by  its 
blood  -  vessels,  more  especially  by  those  which  derive  from  the  hepatic 
artery.  So  far  as  tlie  maintenance  of  its  position  is  concerned^  the  great 
omentum  which  passes  to  the  transverse  colon,  and  the  gaatro- splenic 
omentum  Mhich  passes  to  the  spleen,  are  means  of  i>08^ible  disturbance. 
The  liveTy  owing  to  its  weight  and  its  relation  to  the  ever  moving 
dinphragm,  needs  to  he  substantially  sii] sported.  This  nted  is  met  by 
the  inclusion  of  the  organ  betweeit  the  layers  of  the  gas t ro  -  hepatic 
omentum.  Tly  means  of  this  omentum  the  liver  is  firmly  attached  to 
the  diaphrairm,  and  by  means  of  the  round  ligament  it  obtains  a  sub- 
fltantial  hold  of  the  anterior  abdominal  parietes.     The  spleen  is  entirely 
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surrounded  by  peritoneum,  except  at 'the  liilum,  and  is  slung  by  folds  of 
peritoneum  between  the  stomach  and  the  diaphragm.  Its  position  is 
maintained  in  some  degree  by  its  vessels,  and  by  its  close  association 
with  the  kidney.  One  would  have  supposed  that  of  all  the  organs 
in  the  abdomen  the  spleen  was  the  least  fitted  to  maintain  a  constant 
position.  Its  displacement,  however,  is  quite  uncommon.  The  small 
intestines,  being  suspended  from  the  spinal  column  by  the  copious 
mesentery  and  the  great  mesenteric  vessels,  are  well  attached.  The 
ascending  and  descending  portions  of  the  colf/n  owe  the  security  of  their 
position  to  the  shortness  or  absence  of  the  mesocolon;  the  sigmoid 
flexure  lies  about  the  brim,  or  within  the  cavity  of  the  pelvis,  while  the 
transverse  colon  is  held  in  precarious  ])osition  by  the  unstable  transverse 
mesocolon.  This  part  of  the  gnat  intestine  is  burdene<l  by  the  great 
omentum  on  the  one  hand,  an<l  supported  by  the  flexures  of  the  colon  on 
the  other.  The  kidney  is  held  in  place  by  its  capsule  of  fat-bearing 
connective  tissue.  A  partial  covering  of  peritoneum  is  loosely  adherent 
to  its  anterior  surface.  Lodged  as  it  is  at  the  back  of  the  abdominal 
cavity  one  would  have  thought  that  its  position  would  seldom  be 
disturbed,  and  that  at  least  it  would  be  infinitely  less  prone  to  wander 
than  the  spleen.  Clinical  experience,  however,  shows  that  the  kidney 
is  of  all  solid  organs  in  the  abdomen  the  one  most  disposed  to  break 
from  its  attachments.  [Fide  art.  "Floating  Kidney"  in  the  next 
volume.] 

2.  Displacements  of  the  viscera  severally. — On  examination  of  the 
abdomen,  and  especially  in  the  course  of  the  inspection  which  is  per- 
mitted by  exploratory  incision  into  the  cavity,  displacements  of  individual 
viscera  are  discovered  which,  on  the  one  hand,  may  be  quite  unexpected, 
and,  on  the  other,  may  give  rise  to  misleading  symptoms. 

The  Stomach. — It  would  appear  that  the  healthy  stomach  is  very  seldom 
displaced ;  but  when  it  is  the  seat  of  any  growth,  and  especially  when  dilated 
from  obstruction  at  the  pylorus,  it  may  be  very  considerably  disturbed  in 
its  space  relations.  This  subject  is  fully  dealt  with  in  the  article  on 
"Dilated  Stomach"  (p.  490,  Fig.  21).  I  have  found  the  healthy  stomach 
considerably  below  its  normal  level ;  even  with  its  greater  curvature  on 
a  line  with  the  iliac  crests.  The  viscus  in  such  cases  is  usually  displaced 
to  the  left  rather  than  to  the  right,  and  the  pylorus  drops  well  to  the  left  of 
the  median  line.  The  stomach — presumably  normal — has  been  opened 
by  error  in  the  performance  of  a  left  lumbar  colotoray.  The  "vertical 
stomach  "  described  by  some  authors  must,  I  think,  be  exceedingly  rare. 
I  have  never  met  with  an  instance  of  it  in  surgery.  Certain  of  the 
displacements  just  described  occur  in  the  subjects  of  gross  spinal 
deformity,  others  occur  in  persons  who  are  normal  as  regards  the  skeleton ; 
and  not  a  few  are  met  with  in  thin  women  who  exhibit  the  conformation 
of  the  lower  part  of  the  thorax  which  is  rightly  or  wrongly  ascribed 
to  tiglit  lacing.  liiidinger  gives  an  excellent  representation  of  this 
deformity  ;  the  subject  was  an  unmarried  woman  of  twenty-two,  and  the 
distortion  is  ascribed  by  him  to  the  wearing  of  tight  corsets.     In  such 
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persons  the  lower  part  of  the  thorax  ia  inii<  h  narrowed,  and  there  the 
trails  verse  section  of  the  thoracic  ci>ne  is  saiallest :  thns  the  abdominal 
aperture  of  the  ihor.ix  is  much  coostrieted  ;  the  costal  UKirgina  beh>w  the 
xiphoid  cardhige  are,  for  a  lotig  \v;ty,  paraihl  to  one  another ,  and  are 
separated  by  quite  a  narrow  interval  Tiie  thorax  aj^pears  to  be  unduly 
long  and  nnrro\\%  an«l  the  patients  describe  themselves  a^  **long  waisted." 
I  doubt  whether  this  condition  is  always  due  to  tight  lacing  ;  I  have 
met  with  it  mostly  in  women  of  middle  age,  and  in  not  a  few  in  whom 
the  evidence  of  nmlue  con.striction  of  the  waist  was  entirely  lacking. 
Yet  in  one  of  these  i>ersons  I  found  the  stomach,  otherwise  quite  normal, 
extending  well  into  the  h-ft  ihac  fossa. 

I  am  not  aware  that  thesii  disjilacements  of  the  hen  1  thy  stomach 
give  rise  to  any  conspicuous  syinptouia,  ijor  is  the  conditi<in  eiisiiy 
recognised  except  on  abdominal  operation.  The  instances  which  have 
come  under  my  notice  have  been  discovered  unexpectedly  in  tliis  w  ay. 

The  IJif^r, — The  normal  liver  may  he  remarkably  displaced  in  the 
subjects  of  spinal  deformity,  aud  in  wonjcn  who  present  the  elongated 
and  constricted  thorax  aJ>ove  di^scribed.  In  two  instances  in  such 
patients  the  <lisi)!aced  liver  had  been  mistaken  in  one  case  Ibr  a  tumour^ 
and  in  the  other  for  hypertrophy  of  lite  liver  In  both  examples  tlie 
margin  of  the  liver  lay  some  way  below  the  umhilicusj  and  the  mobility 
and  prominence  of  tlie  organ — the  jjatients  beitig  thin — were  n-maikable* 
Examination  showed  that  the  organ  was  nonrmd  both  in  size  and  shape. 
The  patients  were  dyspeptic  and  feeble  in  hralth^  and«tljeir  intellectual 
life  centred  around  the  snpfiosititious  abdominal  tnmour.  The  actual 
disturbance  produced  appeared,  however,  to  be  iriBing.  In  both  instances 
the  displiicemeut  had  not  been  recogid-ed  until  the  patients  had  passed 
middle  life. 

J7/^  Sjtketi  is  apt  to  becoftie  eonsidcralily  dis[dace<b  and  the  wander- 
ing sideeti  has  givt^n  rise  to  many  t-noneous  diagnoses.  The  wandering 
spleen  may  be  found  in  any  j>art  of  the  abdomen,  and  may  change  its 
poiiition  frequently  and  mysteriously.  It  may  lodge  in  the  right  iliac 
fossa,  or  may  pass  down  into  the  pelvis  and  become  manift-st  on  a  vaginal 
examination  (mfe  [k  ^84).  This  exceptional  deL'ree  of  mobility  is  rarely 
met  with  i^xcept  in  women,  and  is  found  for  the  mo^t  part  in  those  who 
have  bi>rne  children. 

The  spleen  may  be  thrust  entirely  *uit  of  place  in  certain  snbjects  of 
extensive  spinal  deformity  ;  but  it  need  not  thus  become  iimluly  movable. 
A  spleen  so  dis[>laced  may  be  mistaken  for  a  new  growth  in  the  omentum. 
In  persons  with  the  constricted  thorax,  described  in  s[ leaking  of  the 
stomach,  the  spleen  may  be  considerably  displaced  downwards,  bnl  may 
not  be  movable. 

The  true  wandering  spleen  may  give  rise  to  mtich  inconvenience. 
It  may  roll  about  tht^  abdonien  like  a  foreign  body.  The  pedtcle  may 
become  twisted,  and  acute  symptoms  be  produced  akin  to  those  which 
attend  tlie  twisting  of  tlie  pedicle  of  an  ovarian  tnraour.  Such  axial 
rotation  may  be  followed  by  atrophy  of  the  whole  organ  or,  in  acute 
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examples,  by  gangrene.  Independently  of  rotation  the  wandering  spleen 
may  become  so  engorged  with  blood  as  to  be  more  than  doubled  in  size. 
The  greatly  engorged  organ  may  be  readily  ruptured  by  a  moderate  degree 
of  violence.  The  wandering  spleen  may  contract  adhesions  in  an  abnormal 
situation.  By  dragging  upon  the  stomach  it  may  lead  to  dilatation  of 
that  viscus,  to  acute  dyspepsia,  to  cramp-like  pains  and  to  vomiting.  By 
dragi^ing  upon  the  duodenum  it  may  cause  compression  of  the  common 
bile-duct,  and  so  lead  to  repeated  attacks  of  jaundice.  The  pancreas 
may  be  drawn  out  of  place,  and  its  tail  may  be  found  as  a  thin  strip  of 
tissue  in  the  splenic  pedicle  (Rokitansky).  The  wandering  spleen  has 
cause!  intestinal  obstruction,  has  led  to  acute  retroflexion  of  the  uterus, 
and  even  to  prolapse  of  that  organ. 

It  is  no  matter  of  wonder  that  the  wandering  spleen  has  been  mis- 
taken for  ovarian,  renal,  and  other  tumours,  and  has  been  the  origin  and 
the  focus  of  complex  neurotic  symptoms. 

Tiie  only  treatment  for  the  wandering  spleen,  when  it  gives  trouble, 
is  by  operation.  An  attempt  may  be  made  to  fix  it  in  place  by  suturing, 
although  this  measure  has  not  as  yet  been  attended  by  much  success. 
Failing  this  the  troublesome  viscus  should  be  removed. 

The  Intestines, — A  prolapse  of  the  entire  mesentery  has  been  re- 
peatedly noted.  In  such  cases  the  suspensory  tissues  at  the  root  of  the 
mesentery  appear  to  yield,  and  the  whole  structure  glides  downwards 
over  the  lumbar  spine,  the  peritoneum  becoming  attenuated,  no  doubt, 
and  the  mesent^ic  vessels  lengthened.  It  has  been  urged  th.it  prola(»8C 
of  the  mesentery  plays  an  important  part  in  the  production  of  hernia. 
With  this  ptosis  of  the  mass  of  the  small  intestine  is  associated  some  pro- 
lapse of  the  flexures  of  the  colon  and  often  of  the  kidneys.  The  condition 
is  a  feature  of  age,  and  mostly  of  advanced  age.  It  seems  to  be  most 
common — as  may  be  surmised — in  the  feeble,  in  those  of  relaxed  tissue, 
and  in  those  who  have  taken  but  little  exercise.  It  is  often  seen  in 
association  with  the  bowed  back. 

It  is  asserted  that  this  prolaj)se  gives  to  the  abdomen  a  distinct  con- 
formation, the  parietes  above  the  uuibilicus  being  sunken  in  and  flattened 
while  tlie  belly  below  is  bulging,  flabby,  and  abruptly  pendulous.  Tlie 
subjects  of  this  not  uncommon  ]»eculiarity  in  the  contour  of  the  abdomen 
are  as  often  men  as  women,  and  are  always  tliin  and  spare  persons. 
Dyspepsia,  flatulence,  constipation,  and  drnggiiig  sensations  appear 
occasionally  to  bo  associated  with  this  condition,  but  by  no  means  in- 
variably. 

Of  the  several  parts  of  the  intestine  the  transverse  colon  is  the  segment 
which  is  most  often  found  out  of  place.  This  displacement  is  frequently 
due  to  some  adhesion  contracted  by  the  omentum,  or  to  an  abiding  dis- 
tension of  the  colon  depending  upon  chronic  constijiation.  The  summit 
of  the  transverse  colon  may  be  found  in  the  jjelvis,  and  I  have  many 
times  encountered  it  in  performing  left  inguinal  colotomy,  or  in  exposing 
the  vermiform  appendix  in  the  right  iliac  fossa.  It  is  bent  into  the 
form  of  a  V  or  a  U|  and  may  be  fixed  in  that  position.     Such  distortion 


must  aggravate  any  existing  condition  of  constipation.  Tho  caecum  may 
be  finiml  deep  in  the  pelvis  or  displaced  to  the  left  of  tho  median  line; 
or  it  may  lodge  in  the  left  iliac  fossa. 

Tho  subject  of  tmmihk  kidrnt^  will  he  dealt  with  in  the  next  voUime. 

8.  General  ptosis  of  the  abdominal  viscera. — (jfhiurd\<i  dimi^e.— 
There  is  a  conditiuri  in  which  a  gt^nciul  ptosi.s  or  general  downward  tlis- 
placement  or  dro[>piog  of  the  more  movable  viaceni  has  occurred.  With 
this  condition — -or  at  least  with  some  phases  of  it — certain  nervous 
phenomena  are  associatcil  ;  the  precise  nature  of  this  association  and  the 
inter  prt' tat  ion  of  its  conditions  are  very  iinrert:uiL 

AlMioiiiiTml  ptosi.%  viscero[ito3ia,  or  Gh-nards  disease,  has  attracted 
attention  ibiriti;^  the  la^it  ten  years  only,  Glenard^s  moiiograplis  appeareii 
in  1885  and  1^86  (1). 

An  excellent  account  of  the  condition  is  given  by  Grasset  and 
Ilaiizier.  The  tljsease  depends,  in  the  main,  upon  a  relaxation  of  the 
abdominal  wall  and  of  the  snpportin*jj  ligaments  of  the  viscera,  as  a  result 
of  which  the  heavier  organs  ilroj)  to  a  lower  lev  id  in  the  abdomen. 
The  affeetjon  is  usually  met  with  in  women,  and  mostly  in  young  women 
who  are  tirin  and  feeble.  Ni>  definite  causes  have  been  Jissijxned  to  it, 
althongli  sonte  attribute  it  to  repeated  pregnancies,  to  undue  exertion^ 
and  to  injuries. 

It  is  stated  that  the  light  bend  of  the  transverse  colon  is  the  first  part, 
to  descend;  the  t^tornach  is  then  so  drawu  down  that  the  pyloric  opening 
is  compressed  an<l  the  passage  of  food  hindered.  In  due  course  ihc  rest 
of  the  trans  ver.^e  colon  des^cends,  the  jeji  mo-duodenal  or i  her  is  nan  owed, 
and  a  further  obstrnction  is  otl'ered  to  the  passage  fd'  alimentary  matters. 
The  whole  muss  of  tlie  smuU  intestine  betomes  prolapsed,  the  lower  part 
of  the  abdomen  is  i»rominent,  flabby,  and  possibly  ]iendnhnis,  Avhile  the 
upper  part  is  fattened.  Tlie  liver  and  kiilney  become  loose,  and  ft  re 
desci  ihed  as  "  t!oating."  Certain  it  is  that  the  kidney  becomes  movable, 
and  the  liver  is  found  to  occtipy  an  undtily  low  loveL 

The  results  of  this  general  ]>tosis  may  be  ni;ini!old  and  distivssing. 
These  are,  in  tlie  first  place,  certain  a-ithenic  symptoms,  general  depression, 
and  ill-health.  The  patient  becomes  an  invalid,  ami  is  nnHt  for  any 
exertion.  She  is  readily  tired,  and  is  very  liable  to  faintmL',  and  is 
oidy  comfortable  when  lying  down.  There  is  a  sense  of  **  weight"  in  the 
abdonieru  and  of  a  sickening  '*  dragging/'  There  is  |>ahi  in  the  li:ick,  and 
a  contimie/l  RCnse  of  weariness.  The  patient  comphiins  of  a  **  hidlow 
over  the  stomach/'  and  is  often  troubled  by  the  pulsations  of  the  aorta, 
which  are  unduly  evident.  Gastric  8ymi>t<ims  are  prominent ;  the  most 
conspicuous  are  a  sense  of  bnrning  in  the  epigastric  region,  vonn'ting,  pain, 
loss  of  appetite,  distress  after  food,  and  more  or  less  definite  dysfw[>sia. 
The  vomited  matter  is  often  very  acid,  and  if  it  rt^n  over  the  dun 
irritates  and  reddens  it.  The  bowels  are  irreLrular  ;  there  may  lie  diarrha'a, 
but  more  usually  there  is  constipati"*n  ;  the  movements  of  tho  bo^vels 
are  attenilod  with  pain,  aperients  cruise  distress,  and  relief  has  to  be 
sought  by  means  of  enemas,     Tlie  stomach  and  intestines  are  very  apt 
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to  be  found  dilated ;  the  colon  is  conspicuous  ;  pressure  upon  the  bladder 
may  be  complained  of.  The  symptoms  usually  accredited  to  movable 
kidney  may  be  present.  Colic  is  common,  and  now  and  then  may  be 
acute. 

One  important  feature  remains  to  bti  noticed ;  namely,  that  the 
symptoms  are  more  or  less  relieved  by  pressing  upon  the  lower  part  of 
the  abdomen  with  the  two  hands,  or  by  the  wearing  of  a  supporting 
belt.  Many  patients  are  unable  to  move  about  until  they  have  adjusted 
their  supports  or  bands. 

The  physical  signs  need  not  be  dwelt  upon.  The  movable  kidneys 
and  the  prolapsed  liver  and  stomach  return  more  or  less  to  their  normal 
position  when  the  patient  is  recumbent. 

The  examination  of  the  abdomen  should  always  be  made  while  the 
patient  is  standing  erect.  The  position  of  the  viscera,  and  especially  of 
the  liver,  is  ascertained  first  of  all  while  the  patient  is  in  this  attitude, 
and  is  then  noted  again  when  the  patient  is  lying  down  on  the  back. 
The  symptoms  above  described  are  liable  to  considerable  variation.  In 
many  cases  vomiting  and  pain  are  the  leading  features.  The  vomiting  is 
quite  inexplicable,  and  the  patient  is  genei-ally  found  to  have  adopted 
some  remarkable  plan  of  diet  The  position  of  the  ])ain  varies ;  but  I 
have  been  much  struck  by  the  frequency  with  which  persisting  pain  and 
tenderness  are  complained  of  at  one  definite  small  spot  a  little  to  the  left 
of  the  median  line  and  just  above  the  level  of  the  umbilicus.  This  spot 
would  roughly  correspond  to  the  inferior  mesenteric  vessels  and  nerves. 
The  patient  will  often  cry  out  when  this  spot  is  pressed  upon,  and  the 
precision  with  which  it  is  localised  is  remarkable.  I  liave  noticed  the 
same  localisation  of  pain  and  tenderness  in  those  unhappy  people  who 
may  be  called  "intestinal  liypochondriacs." 

The  furtlier  peculiarities  and  the  general  bearings  of  abdominal  ptosis 
may  be  illustrated  by  the  three  well-marked  cases  which  follow  : — 

1.  An  unmarried  lady  of  fifty-two  consulted  a  medical  man  about  a 
"tumour"  which  she  had  discovered  in  her  abdomen,  and  which  was 
only  to  be  felt  when  she  was  standing  up.  She  was  a  thin  woman  of 
feeble  muscular  development,  who  led  a  very  uneventful  and  sleepy  life. 
The  climacteric  had  been  reached  some  years  previously. 

I  examined  the  abdomen  when  the  patient  was  erect  and  found  all 
the  viscera  prolapsed.  The  "  tumour  "  was  a  normal  liver,  the  lower  edge 
of  which  reached  nearly  to  the  umbilicus.  When  the  patient  was  recum- 
bent the  organ  assumed  a  less  abnormal  position.  Both  kidneys  could  l>e 
pressed  out  of  the  loins ;  the  colon  and  small  intestines  appeared  to  be 
gathered  together  into  a  mass  below  the  umbilicus.  The  stomach  was 
much  displaced  downwards.  The  thorax  was  constricted  about  the  lower 
part  in  the  manner  described  on  p.  589. 

The  patient  denied  tight-lacing  at  any  period  of  life.  The  case 
was  a  pronounced  example  of  visceroptosis ;  yet  the  patient  had  no 
abdominal  symptoms  of  any  kind.  Her  digestion  was  good  and  her 
bowels   regular.       She   was   a    placid   person  who    lived    at    her 
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and  was  at  peace  witli  herself  and  « idi  all  men.  She  stated  that  she  was 
not  strong,  liut  that  sho  lived  carefully  atul  enjoyed  excellent  health* 
The  "tumour"  had  disturbed  her  in  no  way,  and  had  merely  arousiid  an 
amused  curiosity.  She  was  feebly  pleased  to  hear  that  she  coiild  continue 
to  take  *'  carriage  exercise." 

2.  An  unmarried  lady  of  thirty  consulted  me  with  regard  to  what  she 
was  assured  was  a  stricture  of  the  colon.  She  had  the  persistent  pain 
and  very  marked  tenderness  at  a  spot  just  above  and  to  the  left  of 
the  umbilicns,  to  which  I  have  just  referred.  The  stricture  was 
supposed  to  be  si  tun  ted  at  this  spot.  She  had  frequent  vomiting 
which  appeared  in  **  attacks/*  The  vomited  matttfr  was  small  In  amount 
and  usually  intensely  acid.  Her  bowels  wi;"re  confined,  and  she  described 
her  motions  m  containing  many  strange  and  wondrous  things.  An  ex- 
amination of  one  of  thc^se  remarkably  stools  revealed  nothing  unusufd 
except  much  undigeste4:l  food  and  much  mucus.  The  patient  was  thin 
and  pallid.  She  was  too  weak  to  foUuw  any  other  engrossing  pursuit, 
but  she  had  made  a  great  study  of  her  malady. 

The  ablominal  pain  had  begun  ten  years  previously,  and  since  that  time 
she  had  had  manifold  illnesses.  She  had  writtifn  out  an  account  of  the-'^G 
disorders  with  fiiuch  care.  They  seem  all  to  have  been  of  an  acute 
and  exceptional  chanicter,  and  included  *VmaHgnant  sore  throat," 
"internal  abscess,"  "spinal  exhaustion/^  "neuralgia/*  and  certain  smaller 
troubles. 

She  had  had  uterine  affections  of  bewildering  complexity.  She  spoke 
of  her  kidneys  with  precision  and  of  her  liver  with  regret.  The  former 
organs  were  prone  to  nnreasonable  congestion,  nnd  the  latter  to  an 
**  obstinacy  '^  which  appears  to  have  been  little  short  of  intelligent. 

She  had  been  to  many  health  resorts  and  had  taken  ** medicine"  for 
the  ten  years  concerned. 

She  was  certainly  feeble »  ansemic  and  intensely  neurotic.  The 
r.bdorainal  pain  was  at  times  agonising;  and  her  friends  were  driven  to 
desperation  by  an  i]]iH»ss  which  seemed  unending  and  filled  with  tortures. 
The  abdomen  was  flabby  and  revesiletl  nothing  beyond  a  general  ptosis  of 
the  abdominal  viscera  of  nK^HJerate  degree.  The  kidneys  were  both 
slightly  movable.  As  all  medical  measures  had  failed,  as  the  patient  waa 
leading  the  miserable  life  of  a  chronic  invalid,  and  as  her  friends  were 
becoming  convinced  that  **she  mti^i  have  something  wrong,"  I  consented 
to  make  an  abdominal  exploration.  I  found  a  general  prolapse  of  the 
viscera  of  moderate  but  distinct  degree  ;  the  stomach  was  perhaps  a  little 
dilated,  but  beyond  this  every  organ  in  tlie  abdomen  was  perfectly  normal 
The  intestine  was  closely  examined  from  the  duodenum  to  the  sigmoid 
flexure  ;  it  was  ]ierfectly  normal 

The  exploration  cured  the  patient  of  all  her  abdominal  aymptoms, 
even  of  the  vomiting  and  of  the  pain  which  had  troubled  her  for  ten 
years.  I  think  it  possible  that  the  ptosis  of  the  mass  of  intestines 
may  have  hindered  the  passage  of  food  from  the  stomach  in  a  trifling 
degree. 
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This  case,  therefore,  was  one  of  uncomplicated  visceroptosis  with 
nervous  phenomena  in  a  very  neurotic  patient.  Although  the  patient 
had  never  worn  a  belt  she  was  always  worse  when  she  moved  about, 
and  was  only  comfortable  when  in  bed.  A  belt  was  worn  after  the 
operation. 

3.  A  young  lady,  about  twenty-two  years  old,  had  been  ill  for  six 
years  with  distressing  but  somewhat  indefinite  abdominal  troubles.  There 
was  a  history  of  tuberculosis  in  the  family.  The  patient  was  highly 
cultivated  and  intelligent,  and  had  never  exhibited  any  symptoms  which 
could  be  considered  "  nervous,"  nor  did  she  in  any  way  conform  to  the 
conception  of  a  neurotic  subject. 

Her  troubles  began  six  years  ago  with  an  acute  abdominal  dis- 
turbance, which  had  been  ascribed  to  an  ulcer  of  the  stomach  or  small 
intestina 

She  was  never  well  after  the  illness.  The  symptoms  were  in  a  general 
way  in  accoitl  with  those  associated  with  Gl^nard's  disease.  There  were 
evidences  of  continued  catarrh  of  the  bowel.  Abdominal  pain  was  almost 
constant  Vomiting  was  frequent,  and  usually  the  vomited  matter  was 
intensely  acid  ;  it  sometimes  appeared  to  be  composed  solely  of  a  very 
acid  gastric  juice.  There  were  considerable  digestive  disturbances  and 
still  greater  troubles  with  the  bowels.  The  patient  became  much  en- 
feebled. 

It  was  soon  evident  that  all  the  abdominal  troubles  were  increased  by 
movement  and  by  the  erect  position.  The  patient  was  most  comfortable 
— and,  indeed,  only  comfortable — when  lying  down.  In  addition  to 
dragging  pains  and  a  burning  sensation  about  the  stomach,  there  were 
the  phenomena  usually  associated  with  movable  kidney.  The  right 
kidney  was  found  to  be  '^  floating,''  and  was  fixed  by  suturing  by  a  well- 
known  Continental  surgeon.     The  operation  was  entirely  successful. 

The  patient  was  contitiuously  under  treatment.  Every  form  of  diet 
was  tried.  Many  spas  and  health  resorts  in  various  parts  of  £urope  were 
visited,  but  with  no  other  than  temporary  or  doubtful  benefit  It  was 
considered  at  one  time  that  the  symptoms  had  a  nervous  origin,  and  the 
patient  submitted  to  the  Weir-Mitchell  treatment  by  absolute  isolation, 
massage,  and  special  feeding. .  These  measures,  although  persevered  with 
for  the  full  time  agreed  upon,  rather  aggravated  the  patient's  condition, 
or  were  certainly  attended  by  no  improvement. 

The  young  lady  had  for  some  time  been  compelled  to  wear  a  belt,  and 
indeed,  unless  the  belt  were  in  position,  she  was  unable  to  stand  or  move 
about  without  great  discomfort.  When  first  I  saw  her,  the  *'  belt "  had 
been  gradually  increased  in  power  and  substance.  It  now  consisted  of  a 
large  shield-shaped  metal  plate  to  which  two  steel  levers  were  attached, 
and  by  means  of  which  the  plate  was  made  to  bear  pressure  upon  the 
lower  part  of  the  abdomen.  This  very  formidable-looking  apparatus  had 
been  gradually  evolved  by  the  patient  to  meet  her  need  for  increased 
support  by  pressure.  When  it  was  in  position  it  altered  the  pulse  in  the 
lower  limbs,  and  I  condemned  it  as  positively  dangerous. 


When  examined  in  the  recumbent  position  the  area  of  hepatic  dulness 
was  normal ;  but  when  the  examination  was  made  iti  the  erect  posture 
the  liver  was  found  to  have  descended  some  two  inches.  The  stomach 
and  the  whole  inaas  of  the  intestines  appeared  also  to  fall  downwank. 
There  was  a  certain  amount  of  resistance  with  pain  and  tenderness  over 
the  region  of  the  transverse  part  of  the  duodenum.  The  spleen  shared 
in  the  general  ptosis.  The  left  kidney  could  not  be  felt.  When  in 
the  erect  position  much  complaint  was  made  of  pressure  upon  the 
bladder, 

I  ventured  to  advise  tlmt  an  incision  be  made  into  the  abdomen, 
jmrtly  to  ascertain  the  condition  of  the  viseera,  arid  partly  to  fix  the  liver 
in  position*  This  &t«p  did  not  seem  to  be  premature,  as  the  patient  was 
in  continual  distress  and  was  practically  bedridden.  Moreover,  she 
seemed  to  have  exhausted  every  measure  of  medical  treatment,  and  her 
weakness  and  intestinal  troubles  were  increasing.  It  was  the  opinion  of 
those  who  had  seen  most  of  the  patient  during  her  long  illness,  that  un- 
less some  speedy  improvement  were  effected  she  could  not  live  much 
longer. 

I  opened  the  abdomen  in  the  median  line  a  little  below  the  xiphoid 
cartila^^e.  The  liver  presented,  and  I  found  that  I  could  drag  it  dawn  to 
a  quite  remarkable  extent.  The  stomach  occupied  a  lower  level  than 
usual,  but  I  found  it  impossible  to  drag  it  upwards  so  as  to  cause  it  to 
protrude  at  the  wound.  I  introduced  the  hand,  and  found  that  the  great 
omentum  was  rolled  up  into  a  round  and  rigid  cord,  and  was  fixed  to  a 
mass  of  stony  hardness  in  the  upper  part  of  the  right  iliac  region,  I 
made  a  second  incision  directly  over  this  mass,  and  found  it  made  up 
of  a  collection  of  old  tuberculous  glands  situated  in  the  mesentery  of 
the  ileum.  These  glands  were  at  once  removed.  Two  of  them  were  dry 
and  caseous  and  presented  calcareous  foci ;  the  third  gland  was  wholly 
caJcareous,  and  was  indeed  practically  a  stone.  On  returning  to  the 
median  wound  I  found  I  hat  the  stomach  could  now  be  readily  drawn  up, 
I  drew  it  through  the  wound  for  examination  and  could  find  nothing 
abnormal  in  it.  The  spleen  was  very  mobile,  and  the  transverse  colon 
was  entirely  below  the  level  of  the  umbilicus.  About  the  descending  part 
of  the  duodenum  were  some  vague  adhesions.  An  examination  of  the 
inte.stines,  caecum,  and  appendix,  and  of  the  pelvic  organs  revealed 
nothing  abnormal.  I  secured  the  liver  in  place  find  was  able,  now  that 
the  stomach  was  free,  to  raise  it  above  its  normal  level  I  made  use  of 
three  stout  silk  sutures.  The  most  important  stitch  was  passed  through 
the  liver  near  its  edge  and  penetrated  the  round  ligament,  which  afforded 
a  most  substantial  holding.  Above,  the  sutures  were  passed  through 
the  fibrous  structures  of  the  parietes  by  the  side  of  the  xiphoid 
cartilage. 

The  patient  made  an  excellent  recovery,  which  was  without  complica- 
tion save  that  a  little  sutural  abscess  formed  about  one  parietal  stitch. 
The  troubles  depending  upon  the  ptosis  of  the  viscera  vanished.  There 
was  no  longer  any  pressure  upon  the  bladder.     The  liver  remained  per- 
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fectly  in  place  when  the  patient  was  erect.     She  could  walk  about  without 
the  old  discomfort  and  without  any  artificial  support. 

It  will  be  evident  from  these  three  illustrative  cases — 

1.  That  the  viscera  may  be  found  in  the  condition  known  as  abdom- 
inal ptosis  and  yet  no  symptoms  appreciable  by  the  patient  be  produced. 

2.  That  a  quite  moderate  degree  of  abdominal  ptosis  may  be  attended 
by  a  definite  series  of  nervous  symptoms,  that  these  symptoms  may  be 
distressing  and  even  alarming,  and  that  they  may  be  made  to  disappear 
by  a  measure  of  treatment  (abdominal  incision)  which  apparently  can  act 
through  the  nervous  system  only. 

3.  That  the  condition  of  abdominal  ptosis  may  depend  upon  definite 
organic  lesions  within  the  abdomen,  certain  viscera  being  positively  dragged 
out  of  place. 

This  relationship  between  subjective  symptoms  on  the  one  hand  and 
anatomical  conditions  on  the  other,  is  not  unlike  that  met  with  in  con- 
nection with  movable  kidney.  In  the  case  of  a  movable  kidney  the 
patients  may  be  divided  into  three  classes  :  (a)  those  who  have  a  movable 
kidney  and  who  are  unconscious  of  it,  and  who  remain  in  perfect  health ; 
{h)  those  in  whom  a  neurotic  tendency  exists,  and  in  whom  the  mobile 
viscus  becomes  the  focus  of  a  number  of  indefinite  and  bizarre  nervous 
symptoms ;  (c)  those  who  experience  real  trouble  from  the  floating 
organ,  ami  who  have  repeated  attacks  of  pain  due  to  torsion  of  the  renal 
pedicle,  or  to  stretching  or  bending  of  the  same. 

It  is  probable  that  among  feeble  and  unhealthy  women  who  lead  in- 
active lives  and  who  suffer  from  dyspepsia  and  constipation,  this  ptosis  of 
the  viscera  is  more  common  than  is  supposed.  It  is  probable  also  that 
the  condition,  even  if  discovered,  would,  as  a  rule,  call  for  little  interfer- 
ence, if  any.  With  many  persons  such  a  condition  must  be  merely  a 
part  of  their  meagre  individuality.  In  all  civilised  communities  there 
is  a  pallid  host  of  feeble  folk  who  are  flabby  both  in  body  and  in  mind, 
who  can  take  little  share  in  the  business  of  the  world,  and  who  assume 
more  or  less  pathetically  the  pose  of  chronic  exhaustion. 

What  part  the  nervous  system  plays  in  the  development  of  such 
symptoms  it  is  beyond  my  province  to  inquire ;  nor  is  it  necessary  to 
discuss  the  malady  as  a  "  neurosis,"  nor  to  discover  whether  it  be  the 
cause  or  the  product  of  "  neurasthenia." 

In  some  instances  no  treatment,  beyond  the  use  of  a  supporting  belt, 
is  demanded,  as  there  are  no  subjective  symptoms  to  treat.  To  wear 
a  well-fitting  belt  is,  to  say  the  least  of  it,  a  wise  precaution  in  the 
majority  of  cases  in  which  enteroptosis  is  discovered. 

The  cases  attended  with  nervous  phenomena  require,  in  addition  to  a 
reasonable  amount  of  support,  such  treatment  as  is  in  vogue  for  the 
relief  of  the  neurotic.  An  exploratory  incision  into  the  abdomen  may  in 
certain  instances  be  a  proper  part  of  that  treatment. 

Until  we  know  more  about  the  conditions  of  pressure  within  the 
abdomen,  and  until  we  can  explain  why  a  mere  exploratory  incision 
will  cure  tuberculous  peritonitis  and  relieve  for  a  while  the  symptoms 
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of  undisturbed  cancer  of  the  pylorus,  it  will  not  be  safe  to  assume 
that  the  operation  acts  merely  by  diverting  the  channels  of  a  morbid 
imagination. 

Frederick  Treves.  . 
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DISEASES  OF  THE  PEKITONEUM 


ACUTE    PERITONITIS 


Deflnitlon. — By  the  name  '*aciit«  peritonitis'*  is  implied  an  acute  inflam- 
miition  of  the  serous  membrane  which  liiioa  the  abdominal  cavity ;  and 
the  name  is  considered  to  apply  as  well  to  cases  in  which  the  inflamma- 
tion is  general  or  diffusi^,  as  to  those  in  which  it  is  more  or  less  localised. 

General  considerations, — In  deeding  with  the  etiology  of  this  affec- 
tion, it  will  be  p< ill]  Led  out  that  acute  peritonitis  is  due^  probdily  in  all 
iustancoSi  to  the  iufiuence  of  pathogenetic  micro-organisms;  it  is  a 
septic  process.  The  invasion  of  the  gi-eat  serous  ca\ity  by  noxious 
genua  is  immediate Jy  followed  by  the  phenomena  of  inflammation,  but 
those  pliGnonu>oa  are  not  so  all-engrosaing  aa  the  name  **  fieritonitis '* 
leads  us  to  infer. 

Fain  and  tenderness,  fever,  and,  so  far  as  it  can  be  shown,  swelling 
are  present.  Iti  cases  of  localised  peritonitis  those  symptoms  are  cer- 
tjunly  conspicuous  ;  but  when  the  trouble  is  more  difl'used  tliey  are  very 
apt  to  be  obliterated  by  the  more  conspicuous  phenomena  of  general 
constitutional  depression.  lu  the  most  rapidly  fat^i  cases  the  symptoms 
are  distinctly  those  of  poisoning  rather  than  of  inflammation.  Almost 
always,  imleed,  there  is  about  every  patient  who  is  dying  of  peritonitis 
the  suggestion  of  a  poisoned  man.  He  lies  back  in  bed  prostrate^  with 
gaunt  cheeks  and  sunken  eyes.  There  is  a  look  of  unceasing  anxious- 
ness  in  his  face,  and  a  sense  of  hopeless  unquiet  in  his  movements.  His 
hands,  which  wantler  with  pathetic  restlessnoss  over  the  be<i-elothes,  are 
cold  and  damp.  The  tongue  is  that  of  a  man  who  is  dying  of  thirst. 
There  is  consUurt  vomiting.  The  breathing  is  labouretl,  and  accom- 
panied by  faint  sighs  and  grimns,  and  the  countenance  is  iislien  and 
livid.  So  far  as  the  iispect  of  the  patient  goes  he  might  be  dying  from 
snake  l>ite  or  from  the  poison  of  cholera^  while  there  is  little  to  suggest 
an  inflammation  so  intense  as  to  end  fatally  in  a  few  distressful  days. 

When  the  patient  dies,  an*!  tlie  a]  id  omen  is  opened,  the  amount  of 
inflammation  discovered  is  often  out  of  all  prop«>rtion  to  the  phenomena 
which  preceded  death.  In  one  case  there  nuiy  be  merely  some  injection 
of  the  peritoneum,  with  loss  of  it^^  polislied  smface,  and  in  its  place  a 
general  stickiness  and  a  few  frail  and  insigniflcant  adhesions ;  in  another 
there  may  l>e  an  ounce  or  so  of  thin  greenish  pus  around  the  caecum,  an 
exudation,  looking  ill-conditioned  enough  to  the  surgical  eye,  but  still  a 
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mere  scanty  mixture  of  pus  and  turbid  fluid,  and  not  a  formidable 
kind  of  effusion  such  as  would  be  expected  in  a  case  of  death  from 
inflammation. 

A  further  aspect  of  the  case  may  be  illustrated  by  certain  experi- 
ments upon  animals. 

If  a  certain  dose  of  a  particular  septic  matter  be  introduced  into  the 
peritoneal  cavity  of  an  animal,  peritonitis  follows,  of  which  the  animal 
dies  in  three  or  four  days,  and  there  are  found  at  the  autopsy  the  char- 
acteristic changes  in  the  serous  membrane.  If  a  smaller  dose  of  the 
same  poison  be  used,  symptoms  of  peritonitis  follow  from  which  the 
animal  may  recover  with  or  without  the  previous  formation  of  an 
encysted  intra-abdominal  abscess.  If  a  larger  dose  be  employed,  the 
animal  may  die  within  twenty -four  hours  with  symptoms  which  are 
at  least  suggestive  of  peritonitis,  but  which  are  more  evidently  those 
of  sepsis ;  after  death  the  peritoneum  is  either  devoid  of  any  evidences 
of  inflammation,  or  displays  the  most  insignificant  changes. 

In  like  manner  in  the  human  subject  some  of  the  most  rapid  cases 
of  death  following  such  a  lesion  as  is  known  to  be  capable  of  causing 
peritonitis  may  be  found  associated  with  but  the  very  faintest  evidence 
of  inflammation  within  the  abdomen.  Such  cases  are  undoubted  examples 
of  death  from  toxic  infection,  in  which  no  time  has  been  allowed  for  the 
establishment  of  inflammatory  changes  in  the  infected  area. 

As  bearing  further  upon  this  matter,  it  is  worthy  of  note  that  the 
cases  in  which  the  evidences  of  inflammation  are  most  emphatic,  and  in 
which,  indeed,  suppuration  is  the  most  pronounced,  are  the  very  cases 
in  which  the  prognosis  is  least  unfavourable. 

It  would  be  in  keeping  with  the  phenomena  met  with  in  the 
majority  of  the  cases  of  general  peritonitis  if  that  affbction  were  defined 
as  a  septic  intoxication  depending  upon  infection  of  the  peritoneum. 

In  connection  with  the  manifestations  of  peritonitis  certain  facts  con- 
cerning this  great  serous  membrane  have  to  be  borne  in  mind 

(i.)  Its  surface  is  very  extensive  ;  it  is  probably,  as  Wegner  states, 
as  great  as  that  represented  by  the  whole  integument  of  the  body. 

(ii.)  The  membrane  possesses  remarkable  powers  of  absorption,  as 
shown  by  the  manner  in  which  milk,  blood,  peptones,  and  the  like,  are 
taken  up.  It  is  said  to  be  capable  of  absorbing  an  amount  equal  to  from 
3  to  8  per  cent  of  the  body  weight.  It  is  noticed  that  septic  intoxication 
occurs  with  great  rapidity  when  the  peritoneum  is  concerned  in  the 
infection. 

(iii.)  The  peritoneum  offers  some  degree  of  resistance  to  septic  organisms 
and  their  products.  Experiments  upon  animals  and  clinical  experience 
in  man  show  that  it  can  readily  dispose  of  a  certain  quantity  of  septic 
germs.  This  important  power  varies  within  wide  limits,  and  is  at  once 
compromised  or  abolished  by  injury  to  the  delicate  membrane.  In 
experiments  upon  animals  it  is  noted  that  pyogenetic  cocci  (for  example 
the  staphylococcus  aureus)  will  act  more  readily  and  in  smaller  doses  if 
introduced  into  the  peritoneum  together  with  some  (sterile)  corrosive  fluid 
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capable  of  injuring  the  serous  endotbeliiim  ;  and  further,  that  such  injury 
to  tho  peritoneal  surface — in  castas  in  which  no  cocci  are  iiijected— 
encourages  the  e8ea|>e  of  the  colon  Ijacillus  from  the  intestine. 

(iv.)  No  tissue  in  the  boiiy  is  provided  with  more  favourable  conditions 
for  healing  than  the  peritoneum. 

(v.)  The  peritoneum  does  not  show  the  same  degree  of  v^dnerability 
in  all  parts,  nor  are  all  parts  of  it  alike  in  their  response  to  certain 
lesions. 

The  part  which  is  apparently  most  sensitive  to  infection,  and  which 
is  most  prone  to  rapidly  spremlin^  and  diffuse  iiiHammation,  is  that 
which  covers  the  small  intestine. 

The  pariet-al  peritoneum  has  certainly  not  so  high  a  degree  of  sus- 
ceptibility, and  is  not  &o  apt  to  assume  the  diffuse  and  low  form  of 
iuflammatiotL  The  morbid  changes  in  peritonitis  are  more  marked  and 
more  advanced  on  the  viscera]  layers  and  omentum  than  upon  the  parietal 
part  of  the  membrane,  and  this  circumstance  is  not  always  to  be  accounted 
for  by  the  point  of  origin  of  the  trouble. 

Terillon  showed  that  the  effect  of  irritation  of  the  peritoneum  is 
comparatively  feeble  over  the  pariet^*il  layer  or  over  the  liver,  while  it 
is  violent  and  intense  when  tho  membrane  covering  the  intestines  is 
involved. 

Localised  forms  of  peritonitis  and  encysted  exudations  are  compara- 
tively uncommon  in  the  large  area  occupied  1>y  the  small  intestine. 

Localised  peritonitis  is  met  with  in  those  regions  which  are  more  or 
less  unoccupied  by  the  coils  of  the  lesaer  bov^  el,  namely,  in  the  subphrenic 
district  between  the  dome  of  the  diaphragm  above  and  the  transverse 
colon  below,  in  the  region  of  the  ciecum,  especially  on  the  onter  side 
of  that  region,  arul,  lastly,  in  the  pelvis.  If  a  list  be  drawn  up  of  cases  of 
peritonitis  in  which  recovery  has  either  been  spontaneous,  or  brought 
about  by  operation,  in  the  gre^it  majority  the  disease  will  be  seated  in  one 
or  other  of  these  three  districts.  lb  is  certain  that  localised  purulent 
collections  are  uncommon  except  in  these  situations. 

The  fatality  of  injuries  of  the  intestine  is  well  known,  and  tho 
attendant  peritonitis  spreads  w^ith  fearful  rapidity. 

Lesions  of  the  liver  and  of  the  bile  passages,  on  the  other  hand,  are 
often  followed  by  a  peritonitis  which  is  slow  and  moderate,  and  may 
end  in  recovery. 

In  making  these  comparisons  it  must  not  be  forgotten  that  in  the 
bowel  lesion  there  will  be  greater  opportunities  for  septic  infection  than 
in  the  case  of  a  limited  injury  to  the  biliary  passages,  although  in  many 
instances  of  death  from  w^ound  of  the  gut  there  has  been  no  appreciable 
extravasation  of  its  contents. 

The  movements  of  the  smidl  intestine  tend  to  diffnso  the  infective 
I  material,  but  it  is  noteworthy  that  ono  of  the  first  effects  of  peritonitis  \% 

I  to  arrest  all  movement  in  the  Ijowel. 

I  (vi.)  The  general  arrangement  of  the  nerve-supply  of  the  peritoneum 

^^        is  peculiar,  and  serves  to  explain  certain  phenomena  in  peritonitis. 
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The  skin  over  the  greater  part  of  the  abdomen,  over  that  part  at  least 
beneath  which  lie  the  chief  viscera,  is  supplied  by  the  lower  seven  dorsal 
or  intercostal  nerves.  The  same  nerves  supply  the  muscles  of  the  belly ; 
namely,  the  rectus,  the  two  oblique  muscles,  and  the  transversalis. 
Moreover  they  take  a  most  important  part  in  the  nerve -supply  of 
the  peritoneum  and  of  the  abdominal  viscera,  inasmuch  as  the  con- 
tribution which  the  great  abdominal  plexuses  receive  from  the  spinal 
nerves  is  derived  in  whole  or  in  greater  part  from  the  lower  seven  dorsal 
nerves  through  the  splanchnics.  It  is  further  to  be  observed  that  these 
particular  spinal  nerves  are  concerned  in  the  movements  of  respiration, 
since  they  supply  the  lower  series  of  intercostal  muscles.  Thus  it 
happens  that  an  arrangement  exists  for  the  most  rapid  possible  con- 
duction of  reflex  impulses.  A  cold  hand  is  laid  upon  the  abdomen, 
or  a  blow  upon  the  part  is  threatened,  and  the  muscles  of  the  belly-wall 
become  rigid  in  a  moment.  On  the  other  hand,  there  may  be  some 
sudden  lesion  of  the  peritoneum  or  of  one  of  the  abdominal  \dscera, 
and  at  once  the  muscles  of  the  belly-wall  contract,  the  skin  becomes 
more  or  less  hyperaesthetic,  and  there  is  thus  provided  by  the  tender 
integument  and  by  the  rigid  muscles  that  protection  and  that  securing 
of  rest  which  are  the  first  elements  in  the  natural  treatment  of  a  damaged 
part. 

The  normal  peritoneum  is  possessed  of  great  sensitiveness,  and 
lesions  of  it  are  attended  with  very  marked  shock.  When  the  surface  of 
the  serous  membrane  has  become  inflamed,  and  covered  with  lymph,  the 
ordinary  sensibility  appears  to  be  dulled  or  lost.  The  irritant  which 
of  all  others  appears  to  aff*ect  the  peritoneum  the  most  acutely  is  that 
represented  by  the  invasion  of  the  surface  by  noxious  bacteria  or 
their  products. 

(vii.)  The  last  point  concerns  the  possibility  of  the  peritoneum  acquir- 
ing some  degree  of  immunity  from  septic  infection. 

It  has  been  shown  by  Reichel  and  others  that  in  dogs  an  immunity 
from  peritoneal  infection  by  pyogenetic  cocci  can  be  produced  artificially. 
A  small  dose  of  septic  material  is  introduced  into  the  abdominal  cavity, 
and  after  the  animal  has  recovered  from  the  disturbance  a  larger  dose  is 
injected ;  this  process  is  repeated  at  intervals  with  increasing  doses  of 
the  poison,  until  at  last  no  symptoms  are  induced  by  a  dose  which  in  a 
control  experiment  would  cause  death  within  from  twenty-four  to  thirty- 
six  hours.  An  invulnerability  not  unlike  this  appears  to  be  more  or 
less  possible  in  the  human  subject.  Other  things  being  equal,  an 
operation  carried  out  within  the  abdomen  of  a  person  who  has  had 
chronic  peritonitis,  or  who  has  exhibited  subacute  attacks,  and  whose 
peritoneum  presents  substantial  adhesions,  is  likely  to  be  attended  with 
better  results  than  when  the  peritoneimi  is  found  wholly  undisturbed. 

Etiology. —  Varieties, — It  has  now  become  evident  that  peritonitis 
depends  almost  entirely,  if  not  entirely,  upon  infective  processes,  and 
that  these  agencies  are  concerned,  directly  or  indirectly,  in  every  form 
of  the  disease.     The  data  upon  which  this  statement  is  based  are  not  yet 


complete,  but  there  is  mucb  presumptive  o\idencc  in  favour  of  its 
accuracy,  and  the  domain  of  non-infective  peritonitis  is  becoming  rapidly 
more  and  nii>re  rnstricte<l. 

In  dealing  wkh  any  classification  in  which  an  infective  process  is 
the  main  clement,  there  are  many  general  considerations  to  be  borne  in 
mind.  On  the  one  htind  there  is  the  dose  of  the  poison,  and  on  the 
other  hand  there  is  the  soil  into  which  it  is  introiluced.  The  dose  must 
obviously  be  liable  to  considerable  variations,  not  only  in  amount,  but 
also  in  virulence  ;  while  the  conditions  oilered  for  gi*owtb  by  the  inocu- 
lated body  must  differ  even  to  a  wider  and  more  complex  extent.  The 
resistance  of  the  individual  to  the  gr-owth  of  septic  organisms  is  influ- 
enced by  a  multitude  of  circumstances  the  value  of  whi<L'h  can  scarcely 
be  formulated.  There  are  difl'erences  of  sex  and  ago  and  health,  and 
even  of  race.  There  are  such  unfavourable  conditions  as  Eright'a 
disease,  diabetes,  and  alcoholisUL  There  are  local  conditions  which  lend 
themselves  to  the  more  ready  cultivation  of  germs,  such  as  extensive 
damage  to  the  peritoneum  and  extensive  interference  with  its  power  of 
dealing  successfully  with  noxiou.s  micro-organisms,  Thtre  are  the  pres- 
ence of  ascites  and  the  coexistence  of  extravas^ilions  of  blood,  bile,  or 
intestinal  matter  in  the  peritoneal  cavity,  foreign  substances  in  the 
serous  sac  which  may  bring  micro-organisms  to  the  membmne,  or  may 
damage  the  delicate  endothelium,  and  thereby  neutralise  the  protective 
properties  of  the  peritoneum,  or  at  the  least  may  form  a  convenient 
medium  in  which  existing  bacilli  or  cocci  can  grow. 

The  following  is  a  classification  of  peritonitis  according  to  its  caus^^ — 

(a)  Peritonitis  due  to  infection  from  the  intestine. 

(h)  Peritonitis  due  to  infection  from  without. 

(c)  Peritonitis  due  to  the  pneumococcus, 

(d)  Tuberculous  peritonitis, 

(f)  Peritonitis  of  doubtful  origin,  as,  for  example,  those  forms  which  are 
reported  to  l>e  due  directly  to  irritants,  to  rheumatism,  or  to  gonorThcBa. 

Any  of  the  above-mentioned  forms  may  be  acute.  The  first  three 
varieties  are  almost  invariably  acute.  Tuberculous  peritonitis,  on  the 
other  band^  is  more  commonly  chronic. 

(a)  FaitmiiiL<  due  io  inft'ci  ion  from  the  infesfiiie,' — Under  this  heading  are 
included  most  cases  of  peritonitis  associated  with  hernia,  with  intestinal 
obstruction  and  with  perforation ;  peritonitis  due  to  any  form  of  ulcei-a- 
tion  of  the  bowel  ;  to  enteritis  ;  to  cancerous  growths  of  the  gut,  and  to 
troubles  in  the  vermiform  appendix. 

Peritonitis  due  to  inflammatory  changes  in  the  biliary  canals,  and 
some  forms  of  peritonitis  following  upon  0[*eration  and  injury,  are  also  to 
be  included. 

The  micro-organism  which  is  usually  found  associated  with  these 
different  forms  of  peritonitis  k  the  l>acillus  coH  communis.  This 
remarkable  bacillus  was  first  described  by  Escherich  in  1885.  It  has 
l>een  shown  to  bo  identical  with  the  Ikacillus  pyogenes  fcttidus  of 
Paseet,  with  the  bacillus  lactis  serogciies  and  with  the  pyogenetic  urinary 
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bacterium  described  by  Clado  and  Allmrran  in  189L  Though  distinct 
from  the  biu-ilhis  of  typhoid  fever  it  closely  resembles  it.  It  eriBtfi 
normally  in  the  human  body  and  in  healthy  persons.  It  has  been 
demonatmted  along  the  whole  of  the  alimentary  canal  from  the  mouth  to 
the  anus.  It  is  indeed  the  most  abundant  and  the  most  constant  of  the 
bacteria  found  normally  in  the  human  body.  The  baeillua  is  liuble  to 
considerable  morphological  variations  or,  as  some  suppose,  many  varictiea 
are  included  under  the  one  name.  Like  some  other  Imcteria  it  varie« 
greatly  in  virulence. 

So  far  as  experiments  upon  animals  are  of  valne,  it  would  seem  to 
be  harmless  when  taken  from  the  normal  intestine.  If,  however,  the 
bowel  become  the  seat  of  certain  diseased  processes  (or  it  may  almost 
be  said  of  tiny  diseased  process),  tben  the  bacillus  becomes  vinilent  at 
once,  and  if  introduced  into  the  peritoneum  of  an  animal  peritonitis 
follows*  * 

Virulence  has  been  found  to  be  developed  in  cases  in  which  the 
bowel  was  obstructed,  strangidated,  or  inflamed,  in  venous  congestion 
and  oedema  of  the  gut,  in  diarrhoea,  in  typhoid  fever,  in  cholera,  in  the 
diarrhtt'a  produced  by  purgatives,  and  in  advanceti  constipation. 

When  the  intestine  is  healthy  the  bacillus  coli  communis  has  little 
disposition  to  escape  through  the  gut-wall  or  to  invade  the  tissues  of  the 
body  after  death.  If,  however,  the  intestine  bo  damaged  or  diseased, 
then  the  bacillus  shows  an  active  inclination  to  penetrate  the  wall,  and  is 
usually  found  to  have  extensively  invaded  the  tissues  after  death. 

This  bacillus  is  pyogenetic,  although  its  powers  of  inducing  sup- 
puration vary  and  appear  often  to  remain  dormant  for  a  while.  When 
peritonitis  is  induced  by  injecting  a  culture  of  the  virulent  bacillus  into 
an  animal  it  is  usually  of  a  purulent  type.  The  colon  bacillus  in  a  state 
of  almost  pure  culture  has  been  found  in  man  in  the  pus  from  an  ischio- 
rectal abscess. 

So  far  as  the  human  subject  is  concerned,  it  has  been  shown  that 
thase  various  forma  of  peritonitis  which  are  assumed  to  be  of  intestinal 
origin— including  peritonitis  starting  from  the  biliary  passages — depend 
miAinly  and  in  many  instances  solely  upon  the  bacillus  coli  communis. 
This  has  been  well  shoxvn  in  connection  with  peritonitis  depending  U|x>n 
obstruction,  or  strangulation,  or  injury  of  the  bowel ;  or  due  to  perfora- 
tion, to  enteritis,  to  typhoid  fever,  to  mischief  in  the  appendix,  or  to 
cancerous  growths  in  the  gut.  The  colon  bacillus  may  be  found  alone  or 
in  association  with  other  micro-organisms  such  as  streptococci  or  staphylo- 
cocci, but  in  the  latter  instance  it  is  very  commonly  the  predominating 
microbe.  In  connection  with  this  circumstance  it  has  been  suggested 
that  the  highly  resistant  colon  bacillus  may  survive  in  an  inflamed  part 
after  the  primary  organism  which  cjiuses  the  trouble  bsis  died  out,  or  has 
been  crowded  out  by  the  invader  (Welch).  It  has  also  to  be  borne  in 
mind  that  pyogenetic  cocci  are  rarely  absent  from  the  normal  intestine ; 
indeed  in  perforative  peritonitis  the  streptococcus  has  often  been  found. 

As  regards  peritonitis  spreading  from  the  biliary  passages  many  authors 
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have  shown  that  iti  the  suppurative  or  uk-erative  trouhles  of  the  ^1- 
blittider  or  bile-ducts  the  colon  bacillus  is  often  the  only  bacterium  fotmrb 

In  the  cases  of  peritonitis  after  laparotomy,  in  which  the  colon  bacilhis 
is  found,  it  is  probable  that  such  an  injury  has  been  inflicted  upon  the 
intestinal  peritoneum  at  the  operation  as  to  permit  the  microbe  tn  escape 
through  the  bowel  wall.  Wo  have  seen  that  it  requires  but  little  damage 
to  the  bowel  or  to  its  serous  covering  to  allow  of  such  escape. 

(b)  Feritonilis  dm  h  infecivm  from  tcdhout. —This  division  includea 
puerperal  peritonitis,  peritonitis  consequent  upon  inflammatory  troulilcs  in 
the  genital  organs  or  in  the  parietes  of  the  abdomen,  and  some  forms  ol 
peritonitis  following  upon  operation. 

The  micro-organisms  usually  found  in  these  forms  of  peritonitis  are 
pjogenetic  cocci  and  most  commonly  streptococci.  The  streptococcus 
may  be  found  alone  or  be  in  association  with  other  microbes,  among  which, 
however,  it  is  the  chief.  It  is  the  usual  agent  in  puei-peral  peritonitis, 
and  is  thus  active  in  the  production  of  a  very  common  and  grave  form  of 
peritone^il  inflammation. 

The  stiiphylococcuB  is  rarely  met  with  alone  in  casea  of  peritonitis, 
and  is  usually  associated  vinth  the  more  virulent  form  of  coccus. 

Pyogenetic  microbes  of  the  kind  now  under  consideration  have 
been  met  with  in  peritonitia  following  operation,  in  that  duo  to  exten- 
sion from  inflammatory  troubles  in  the  parietes,  and  in  peritonitis  con- 
sequent upon  pyosalpinx.  As  already  stated,  the  streptococcus  has  been 
met  with  very  conspicuously  in  perforative  peritonitis,  and  also  in  many 
cases  of  perityphlitic  abscess ;  in  neither  of  these  conditions,  however,  is 
it  met  with  in  pure  culture. 

Experiments  upon  animals  have  shown  that  injections  of  pyogcnetic 
cocci  into  the  abdominal  cavity  produce  rapid  peritonitis,  and  act  more 
vigorously  if  the  injection  be  mixed  with  a  fluid  diflicolt  of  absorption,  or 
one  capable  of  damaging  the  peritoneal  endothelium. 

In  peritonitis  following  operation  it  is  most  probable  that  the  streptch 
coccus  gains  an  entrance  through  the  wound.  In  puerperal  peritonitis,  no 
doubt,  it  reaches  the  abdomen  through  the  pelvic  organs.  In  the  rare 
examples  of  peritonitis  associated  with  erysipelas  of  distant  parts  (such  aa 
the  face)  the  streptococcus  must  be  assumed  to  reach  the  serous  membrane 
through  the  blood. 

(r)  I^eritoaiti^  dm  to  the  pneumococcus, — It  has  not  been  certainly  shown 
that  this  variety  of  peritonitis  exists. 

In  the  first  place,  it  must  be  noticed  that  peritonitis  is  a  very  rare 
sequel  of  pneumonia,  although^  on  the  other  hand,  pneumonia  is  a  common 
compliattion  of  peritonitis. 

In  the  second  place,  there  is  some  confusion  associated  ^vith  the  name 
"pneumococcus,"  and  those  who  assert  that  this  special  form  of  peritonitis 
exists  are  not  always  precise  in  their  indication  of  the  micro-organism 
referred  to.  It  would  appear  that  the  pneumococcus  of  Friedlitnder  is 
a  comparatively  rare  bacillus  of  little  power  j  it  hits  been  found  in 
broncho  •  pneumonia   and    in   a   few    isolated    cases    of    empyema.       A 
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similar  bacillus,  the  pneumococciis  of  Fraenkel  (the  micrococcus  lanceo- 
latus)  is,  on  the  other  hand,  of  common  occurrence  and  of  considerable 
pathogenetic  power.  It  has  been  found  in  the  exudation  in  acute  lobar 
pneumonia ;  it  is  pyogenetic,  and  has  been  found  in  association  with  acute 
abscess  of  the  parotid,  with  otitis  media,  with  arthritis,  with  empyema 
and  other  purulent  conditions.  It  is  often  met  with  in  the  saliva  and  in 
the  alimentary  canal  of  healthy  persons. 

It  is  probable,  therefore,  that  the  micro-organism  described  in 
peritonitis  is  the  micrococcus  lanceolatus. 

Many  writers  assert  that  they  have  met  with  cases  of  peritonitis  in 
which  the  pneumococcus  was  without  doubt  the  cause  of  the  inflamma- 
tion. The  peritonitis  in  some  of  these  cases  was  primary,  and  was  the 
sole  disease  ;  in  the  other  instances  it  was  secondary  to  pneumonia. 
The  pneumococcus  would  seem  at  one  time  to  be  noxious  to  the 
peritoneum,  and  at  other  times  harmless.  It  is  difficult  to  localise  it  in 
the  peritoneum  of  animals  by  experiment  Cultures  obtained  from  the 
exudation  in  certain  instances  of  peritonitis  in  which  the  pneumococcus 
was  the  only  micro-organism  found,  and  injected  into  animals,  caused 
death  from  general  sepsis.  Morisse  details  eight  examples  in  which,  and 
in  the  associated  lesions,  the  pneumococcus  was  the  only  micro-organism 
found.  In  seven  of  these  there  was  either  pneumonia  or  pleurisy.  The 
exudation  was  purulent  in  five,  and  sero-fibrinous  in  three. 

((/)  Tuberculous  peritoniiis. — This  form  of  peritonitis  depends  upon  the 
tubercle  bacillus.  It  is  more  often  chronic  than  acute,  and  is  dealt  with 
hereafter  (p.  654). 

(e)  Peritonitis  of  a  doubtful  nature. — (a)  Peritonitis  due  to  irritants  other 
than  micro-organisms.  The  existence  oiF  a  non-infective  peritonitis  is  open 
to  question,  and  is  positively  denied  by  many  recent  writers. 

Peritonitis  has  followed  the  injection  of  sterilised  croton  oil  or 
tincture  of  iodine  into  the  abdominal  cavities  of  animals.  It  has  also 
followed  the  introduction  of  a  piece  of  wadding  soaked  in  1  in  1000 
solution  of  corrosive  sublimate.  All  these  substances  tend  to  damage  the 
peritoneum  and  to  inflict  such  an  injury  to  that  membrane  as  will 
facilitate  the  escape  of  the  colon  bacillus  from  the  intestine.  Fraenkers 
researches  tend  to  show  that  in  these  experiments  the  peritonitis 
is  thus  induced,  and  is  therefore  really  infective.  A  sterile  irritant  is 
introduced  and  peritonitis  follows  :  if  the  effusion  be  examined  at  an 
early  stage  no  micro-organisms  are  discovered ;  if,  however,  the  case  be 
advanced  the  exudation  is  purulent  and  swarming  with  bacteria  which 
have  passed  through  the  bowel  wall. 

Faeces,  if  introduced  into  the  peritoneal  cavity,  cause  peritonitis  not 
by  chemical  action,  nor  as  an  irritant,  but  by  reason  of  the  micro-organisms 
or  their  products  contained  in  the  extravasation.  If  the  material  be 
sterilised  no  effect  follows.  Fresh  filtered  fluid  from  the  bowel  when 
injected  into  the  abdomen  caused  a  fatal  peritonitis  in  the  exudation  of 
which  the  colon  bacillus  was  found.  The  same  fluid  when  filtered  through 
many  layers  of  gauze  set  up  abdominal  symptoms,  but  all  the  animals 
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survived.  When  the  fluid  was  sterilised  it  had  no  effect.  The  same  results 
have  attended  the  injection  of  human  bile  into  the  peritoneum  of  an  animal. 
Normal  bile  is  said  to  be  sterile,  but  in  inflammatory  conditions  of  the 
bile  passages  the  bacillus  coli  communis  has  been  found.  In  man  a 
considerable  effusion  of  bile  may  Uike  place  into  the  peritoneal  ca\dty 
without  causing  peritonitis. 

It  would  appear  that  blood  is  not  of  itself  capable  of  producing 
peritonitis,  although  it  affords  a  very  favourable  nidus  for  the  develop- 
ment of  any  bacteria  which  may  gain  access  to  the  exti-avasation.  If  the 
peritoneal  surface  has  been  so  damaged  as  to  favour  the  escape  of  micro- 
organisms from  the  bowel  then  the  presence  of  blood  is  a  damaging 
complication. 

(^)  Peritonitis  due  to  rheumatism. — Spillmann  and  Ganzinotty  have 
collected  fifteen  recorded  cases  of  rheumatic  peritonitis  with  nine  deaths. 
In  some  of  these  cases  the  peritonitis  appeared  alone,  in  others  in  association 
with  rheumatic  troubles  in  the  joints,  or  in  other  serous  membranes. 
The  evidence,  however,  upon  which  these  pathological  assumptions  de- 
pend is  by  no  means  satisfactory,  and  will  not  stand  a  critical  examination. 
The  matter  is  again  discussed  on  pp.  633-4,  and  in  the  article  on  "Peri- 
typhlitis," p.  879. 

(y)  Peritonitis  due  to  the  gonococcus. — Peritonitis  has  been  met  with 
in  association  with  gonorrhoea,  but  inasmuch  as  the  gonococcus  cannot 
survive  in  the  peritoneal  cavity  it  is  doubtful  whether  peritonitis  due  to 
the  gonococcus  alone  has  any  existence.  This  micro-organism  is  pyogenetic, 
but  in  gonorrhoea  it  is  commonly  found  that  other  cocci — such  as  the 
staphylococcus  pyogenes  aiu-eus  —  are  associated  with  it.  It  is  very 
probable  that  some  such  mixed  infection  is  the  cause  of  the  pyosalpinx 
often  met  with  in  gonorrhoea.  That  pyosalpinx  may  lead  to  acute 
peritonitis  is  undoubted,  but  it  has  not  been  demonstrated  that  such  a 
complication  is  due  to  the  action  of  the  gonococcus  alone  ;  it  is  probably 
the  outcome  of  a  mixed  infection  such  as  that  just  alluded  to.  Interest- 
ing articles  on  this  subject  have  been  published  by  Horowitz,  Menge,  and 
Wertheim. 

Other  varieties  of  peritonitis  are  dealt  with  in  the  article  on  "  Chronic 
Peritonitis,"  p.  638. 
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One  Hundred  Cases  of  Peritonitis  from  the  Records  of  the  London 

Hospital 
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Relative  frequency^  age^  sex, — The  above  table,  which  deals  with  quite 
recent  records,  shows  the  distribution  of  100  cases  of  peritonitis  with 
regard  to  relative  frequency,  age,  and  sex.  It  will  be  seen  that  forty- 
geven  cases  are  due  to  infection  from  the  bowel,  thirty-three  to  infection 
from  without,  while  eight  cases  are  classed  as  tuberculous,  and  twelve  as 
of  unknown  origin.  No  example  of  peritonitis  due  to  the  pneumococcus 
eomes  in  the  list. 

As  regards  age^  it  is  to  be  observed  that  peritonitis  is  most  common 
in  adults  between  thirty  and  forty,  that  the  oldest  patients  are  represented 
by  those  who  were  the  subjects  of  strangulated  hernia,  and  the  youngest 
by  the  subjects  of  tuberculous  peritonitis.  It  is  also  to  be  noticed  that 
peritonitis  due  to  the  appendix  occurs  in  comparatively  young  subjects. 
Indeed  the  peritonitis  of  children  and  of  young  men  and  young  women 
is  usually  due  either  to  tubercle,  to  mischief  in  the  appendix,  or  to  acute 
mischief,  such  as  intussusception  or  intestinal  strangulation,  within  the 
abdomen. 

Lesions  starting  in  the  pelvis  are  a  common  cause  of  peritonitis  in 
women  during  the  active  period  of  child-bearing. 

In  the  matter  of  sex  peritonitis  is  more  common  in  women  than  in 
men,  the  difference  being  mainly  constituted  by  the  greater  frequency  in 
women  of  pelvic  troubles  and  of  abdominal  operations.  Peritonitis  due 
to  mischief  in  the  appendix   is  much  more  common  in  men  ihAa  in 
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women  ;  and  if  tliiB  variety  of  peritonitis  be  excluded,  then  it  will  be 
found  that  cases  of  peritoneal  intianimation  in  women  and  men  stand 
al>out  in  the  proportion  of  two  to  one.  Tuberculous  peritonitis  appears  to 
be  somewhat  more  eonimon  in  the  female  than  in  the  male  sex. 

Morbid  anatomy. — The  changes  met  with  in  peritonitis  are,  in  all 
general  points,  identical  with  those  met  with  in  inflammation  of  other 
serous  membranes,  such  as  the  pleura  and  the  synovial  membranes  of 
joints. 

The  earliest  changes  are  best  seen  bj  the  surgeon  in  the  course  of 
operations  for  acute  abdominal  mischief.  When  the  belly  cavity  is  opened 
the  intestines  are  found  to  bo  distended,  and  this  especially  applies  to  the 
lesser  bowel.  The  distended  coils  look  red  and  congested,  the  injection 
is  apt  to  be  in  patches,  and  to  be  most  distinct  along  the  lines  of  contiict 
between  the  opposed  coils  and  loops  ;  the  serous  surface  is  dull  and 
sticky,  and  possibly  a  little  thin,  clear  fluid  may  be  noticed  among  the 
intestinal  loops. 

In  these  early  stages  the  entlothclial  cells  are  found  to  be  swollen, 
turbid  and  granular.  By  some  writers  they  are  descriJied  as  undergoing 
midtiplication.  Beneath  the  disordered  endothelium  is  an  inflammatory 
effusion  rich  in  leucocytes,  and  it  is  this  eflusion  which  soon  obliterates 
the  details  of  the  serous  surface. 

As  the  trouble  advances  the  exudation  increases,  and  the  peritoneum 
becomes  c  >vered  with  a  very  distinct  layer  of  lymph.  The  thickness  of 
this  layer  varies.  It  is  most  substantial  along  the  lines  of  contact 
between  the  various  coils  of  bon^eL  It  tends  to  fill  up  these  lines,  to  be 
prismatic  on  section,  and  to  obliterate  the  gaps  betvvt^en  the  implicated 
loops.  This  lymph  is  at  first  clear,  but  soon  liccomes  dull,  opaque,  and 
milky.  Sometimes  it  is  yellowish-gray,  or  even  greenish.  It  is  soft  and 
is  readily  torn  off  in  flakes  of  unequal  thickness.  It  is  to  this  condition 
that  the  name  adhesive  peritonitis  is  given. 

The  effusion  of  serum  which  aceomtmnies  the  appearance  of  the  lymph 
increases  and  may  become  considerable.  The  effiiscil  fluid  is  yiiliowish 
or  greenish,  and  is  usually  rendered  turbid  by  flocculi  of  detached  lymph. 
Such  is  the  condition  of  pressure  within  the  abdomen  that  this  effusion 
is  found  diffused  among  the  intestines  ;  it  does  not  gravitate  first  to  the 
pehis  as  has  been  stated  ;  the  recumbent  position,  no  doubt,  does  not 
encourage  such  gravitation.  As  met  with  during  operation  most  of  the 
fluid — if  it  l>e  free^ — appears  to  be  in  the  loin  regions. 

The  exudation  associated  ^vith  the  bacillus  coli  communis  when  it 
attacks  the  peritoneum  is  often  characteristic.  It  is  well  seen  in  cases  of 
inflammation  about  the  appendix.  The  fluid  is  at  first  clear  and  greenish 
hx)king  ;  it  then  becomes  greenish -yellow,  then  semi -opaque  and  foul- 
smelling.  If  it  piss  on  to  suppumtion  the  f>us  has  no  especial  characters 
except  that  it  is  frequently  offensive.  In  chronic  cases  there  is  sometimes 
produced  a  white,  soft,  custarddike  material,  which  can  be  scraped  away 
in  considerable  quantity  from  about  the  caecum. 

Speaking  gcnemlly,  the  character  of  the  effusion  in  peritonitis  is  liable 
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to  verj'  oiLsiderable  variations  depending  upon  the  degree  and  stage  of 
the  trouble.  In  the  cases  which  tend  rearlily  to  recovery  the  fluid  may 
remain  scanty  and  clear.  In  the  cases  where  progress  is  from  bad  to 
worse  the  fluid  Ixjcomes  opaque,  and  is  doscri]>ed  as  sero-tibrinous  or 
sero- purulent ;  it  may  remain  thin  and  foul-smelling,  even  in  advanced 
cases  which  end  in  death.  There  may  be  a  production  of  actual  pus, 
which  may  l>e  mixed  with  a  thin  acrid  fluid,  or  may  be  thick  and  laudable, 
or  be  peculiarly  offensive.  The  terms  applied  to  the  exudation  in  peri- 
tonitis show  by  their  great  variety  how  manifold  are  the  conditions  which 
the  efl'usion  may  exhibit.  If  perforation  has  taken  place  the  effusion 
may  present  some  of  the  contents  of  the  stomach,  the  intestine,  the 
bladder,  or  the  biliary  passages.  There  may  be  an  admixture  of  blood 
with  the  exudation,  and  haemonhages  beneath  the  serous  membrane 
are  not  uncommon.  There  is  nearly  always  a  certain  amoimt  of  sub- 
peritoneal ojdema.  The  bowel  wall  is  infiltrated.  The  capsule  of  such 
organs  as  the  spleen  is  thickened  and  opaque  ;  the  fluid  produced  in  the 
course  of  the  inflammation  may  l>e  diffused  generally  throughout  the 
alxlomen,  or  be  limited  by  adhesion  to  a  particular  district.  In  this 
so-called  "  encysted  peritonitis "  a  considerable  quantity  of  pus  may  be 
pent  up  in  the  iliac  fossa  within  the  pehis,  or  in  the  sub-diaphragmatic 
regioiL 

In  many  of  the  fatal  cases  the  patient  dies  before  any  pus  is  produced, 
or  indeed  while  the  effusion  is  still  clear.  Actual  pus  is  not  common 
in  the  cases  of  non-localised  peritonitis.  In  many  of  the  examples  of 
"  sero-purulent "  effusion  no  pus  cells  arc  to  l)e  found. 

The  fluid  which  is  encysted  need  not  bo  purulent;  a  clear  effusion 
may  be  found  so  localised. 

In  case  of  recovery  the  restitution  of  the  parts  to  their  normal 
condition  may  be  quite  complete.  The  fluid  is  absorbed,  the  exuded 
lymph  undergoes  fatty  degeneration  and  vanishes  totally  ;  on  the  other 
hand  this  lymph  exudation  may  be  replaced  by  granulation  tissue  which 
may  become  organised  and  produce  definite  **  adhesions."  The  extent 
of  these  adhesions  is  liable  to  infinite  variation  ;  at  first  they  are  mem- 
branous, then  as  peristaltic  movements  pass  constantly  along  the  intestines 
these  membranous  adhesions  become  attenuated  and  stretched,  and  many 
give  way  entirely,  and  persist  only  as  minute  "  tags  "  upon  the  bowel. 
Others  are  di-awn  out  to  some  length,  and  are  moulded  by  the  cease- 
less rolling  of  the  intestine  into  roundish  cords.  Such  cords  or  bands  may 
be  the  cause  of  intestinal  obstruction.  In  other  instances  the  adhesions 
are  short,  wide,  and  extensive ;  parts  are  matted  together  closely,  or  the 
features  of  the  various  organs  concerned  may  be  lost  in  a  confused  con- 
glomeration. 

Symptoms. — The  clinical  phenomena  of  acute  peritonitis  are  liable  to 
considera])le  variation,  not  only  in  the  matter  of  intensity  and  in  the 
relative  prominence  of  individual  symptoms,  but  also  in  the  fluctuations 
which  those  symptoms  may  show. 

In  some  examples — and  among  these  are  the  most  acute  cases — the 
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pSeitDmena  are,  in  the  main,  those  of  septic  poisoning.  In  other  instances 
tho  local  symptoms  attract  most  attention  and  take  a  predominant  place* 
It  will  be  convenient  to  consider,  first,  ao  ordinary  case  of  ii'i-tite  peri- 
tonitis ;  Recondly,  the  several  symptoms  ;  and,  thirdly,  the  clinical  varieties 
of  peritonitis. 

I.  jlti  ordinm/  cam  of  amk  perUoniiis, — The  onset  is  more  or  less 
abrupt,  and  there  may  be  an  iTiitial  rigor.  The  first  symptom  h 
abdominal  pain,  which  becomes  rapidly  dilfiised,  and  is  of  an  intense  and 
even  agonising  character.  More  or  less  prostration  mu\  shock  are  present* 
The  abdominal  wall,  wliich  at  first  may  be  retracted,  becomes  rigid  ami 
board-like,  and  the  skin  surface  is  markedly  hypernesthetic.  The  respini- 
tion  l">ocome3  costid.     Nausea  and  vomiting  appear  efuly.     The  vomited 

•  matter  is  small  in  amount,  ia  frequently  ejected,  and  does  not  commonly 
become  fseculent,  although  it  may  be  Tery  offensive.  The  bowels  are 
confined,  and  the  const ijwition  is  <is  a  nile  absobue.  Meteorism  appears 
at  an  early  period,  and  the  rigid  alxlomen  becomes  tense  and  tympanitic 
on  perctission.  The  patient  lies  with  the  knees  drawn  up  and  with  the 
hands  above  the  head.  There  is  much  restlessness  and  much  thirst. 
Some  degree  of  fever  is  usual  The  puke  is  rapid,  small,  hard,  and 
wiry.  The  tongtie  is  coated  and  foul,  and  later  becomes  very  dry.  Pros- 
tration becomes  pronounced.  The  face  is  junched  and  the  eyes  are 
sunken.     The  whole  aspect  is  that  of  painful  exhaustion. 

If  the  case  end  fatally,  the  pulse  grailually  fails,  beconnng  at  the  same 
time  more  and  more  rapid,  and  at  last  uncountable.  The  prostration  is 
extreme.  The  face  becomes  more  and  more  ashen,  and  often  cyanotic. 
The  limbs  l>ecome  cold  and  blue,  and,  together  with  the  face,  are  covered 
w^ith  a  chilly  perspiration.  When  the  sm^a<'e  is  already  quite  cold  a 
thermometer  in  the  rectum  may  register  several  degrees  aliove  normal 
The  respirations  are  more  hurried  and  shallower,  and  the  voice  is  weak 
or  lost.  Even  when  the  pulse  can  no  lunger  be  felt,  the  pfitient,  now 
ghastly  with  his  sunken  eyes  and  hollow  cheeks,  retains  his  piteous 
restlessness,  lie  gradually  sinks,  and  as  a  rule  retains  his  consciousness 
almost  to  the  last. 

Many  of  the  early  symptoms  may  disappear  some  time  before  deiith. 
The  pain  may  vanish,  the  tenderness  may  entirely  leave  the  alxlometi, 
the  bowels  may  act,  nud  the  patient  may  consider  himself  very  much 
better.  The  vomiting  may  cease  to  ha  urgent,  but  it  very  rarely 
disappears  altogether,  and  very  often  in  the  act  of  dying  there  is  a  great 
gush  of  foul  brownish  B\M  from  the  mouth  and  nose  of  the  now  probably 
unconscious  patient.  The  meteorism  is  another  symptom  which  seldom 
shows  amelioration.  However  distressing  the  aspect  of  the  patient  may 
appear,  there  are  re^isons  to  l)elieve  that  death  from  acute  peritonitis 
is  not  so  full  of  Buflering  as  might  be  supposed, 

II.  The  set  era!  si/mpifmm — Th  (hi^ef. — The  onset  of  the  symptoms  in 
acute  peritonitis  is  usually  abrupt.  This  is  especially  so  in  instances 
of  perforation  in  individuals  who,  at  the  time,  are  not  acutely  ill  In 
iwritonitis  due  to  lesion  of  the  app'^ndix  the  appearance  of  the  inflanv 
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raatory  phenomena  ia  common] j"  sudden.  In  puerperal  peritonitis,  in 
peritonitis  due  to  operation,  or  to  extension  from  adjacent  parta,  the 
onset  may  be  not  acslually  abrupt^  but  there  is  usually  little  difficulty  in 
deciding  the  moment  when  peritonitis  sets  in.  When  the  inflammation 
of  the  serous  membrane  follows  typhoid  fever,  strangidated  hernia,  or 
intestinal  obstruction^  the  precise  beginning  of  the  peritonitis  may  be 
niiisked  by  the  previous  symptoms,  anrl  one  series  of  grave  symptoms 
may  merge  into  the  other.  In  ciuses  of  acute  intestinal  obstruction,  for 
example^  it  is  oft-en  difficult  to  indicate  the  exact  time  when  peritonitis 
began  to  complicate  a  condition  already  Rerious  and  disitstrous  enough. 

A  rigor  does  not  often  mark  the  onset  of  peritonitis.  Among 
the  100  cases  dealt  with  in  table  (p.  610)  this  symptom  was  reconled  in 
thirteen  instances  ordy.  In  two  of  these  the  peritonitis  had  started  in 
the  appendix,  in  one  it  followed  laparotomy,  and  in  the  remaining  ten 
it  had  its  origin  in  the  pelvis.  In  may  l>e  mentioned  that  out  of  the 
thirteen  patients  ten  died.  Repeated  and  violent  rigors  are  exceedingly 
uncommon. 

Tk/"  pain  and  the  condiiion  of  fht  ahdmnnal  trail— The  pain  in  peritonitis 
is  probably  the  earliest  symptom.  It  is  usually  exceedingly  severe,  and 
is  described  as  agonising,  as  ** burning"  or  "cutting,"  or  as  a  "tearing 
at  the  bowels."  Some  patients  describe  it  as  a  terrible  sense  of  fulness, 
as  if  the  bowels  were  distended  to  burstinii ;  they  often  have  the  impres- 
sion that  if  flatus  could  be  passed  they  would  be  much  relieved.  The 
pain  does  not  bend  the  pr^tient  double  as  colic  does,  nor  is  it  relieved  l>y 
pressure ;  often,  however,  it  ia  marked  by  exacerbations,  especially  in  the 
early  stages. 

This  pain  as  a  rule  is  not  loadised  at  fii*st.  It  is  complained  of  as  "all 
over  the  belly,"  or  is  referred  to  the  region  aliout,  or  the  part  above,  the 
umbilicus.  In  fact  the  patient  refers  the  pi  in  to  the  great  aMominal 
nerve-centres,  and  will  sometimes  place  his  hand  or  finger  directly  over 
the  site  of  the  solar  or  sujjerior  mesenteric  plexus.  As  the  symptoms 
progress  the  localisation  of  the  pain  becomes  usually  more  and  more 
precise,  assuming  that  the  trouble  n^mains  to  a  certain  extent  local. 
Thus  in  perityphlitis  the  patient  will  at  the  onset  indicate  the  seat  of 
the  pain  as  vaguely  about  the  umbilicus.  Lj\ter  he  will  very  often 
point  to  it  as  immediately  in  the  region  of  the  disordered  appendix. 

As  the  pain  increases  in  intensity  the  patient  often  speaks  of  it  as 
"spreading." 

The  contraction  of  the  abdomimd  muscles  is  well  marked  in  nearly 
every  instance ;  the  belly  becomes  board-like.  In  certain  examples  of 
perforative  peritonitis  the  contraction  of  the  belly  wall  may  be  so 
extren»e  that  the  pitrietes  sink  in  and  appear  almost  as  if  resting  upon 
the  spine.  This  great  retraction  of  the  belly  is  compivrable  with  that 
sometimes  met  with  in  lead  colic.  It  has  been  fr»r  the  most  part  noticed 
in  connection  with  perforation  of  the  stomach.  In  the  less  acute  or  less 
sudden  cases  this  contraction  is  not  so  marked.  It  always  tends  to  relax 
as  the  case  advances.     The  rigidity  of  the  alxlominal  muscles  fixes  the 


abdomen,  ^-vnd  gix^es  a  firm,  protecting  cover  to  tho  mflamcd  part.  It 
tends  also  to  give  rest  to  the  disturbed  region  by  preventing  movement. 
Not  only  is  the  belly  made  rigid,  but  tbe  whole  of  the  trunk  of  the 
body  becomes  to  some  degree  immovable,  and  although  the  patient  inaj 
move  his  limbs  alxjut,  he  keeps  the  trunk  stiff. 

As  a  result  of  this  muscular  contracLion,  the  abdominal  respiratory 
movements  arc  greatly  restricted,  and  the  lower  ribs  ai-e  prevented  from 
taking  pcirt  in  the  act  of  breathing.  By  thia  means,  ^igain,  a  further 
element  of  rest  is  bestowed  upon  the  parts  within  the  alxiomcn.  It  will 
be  observed  that  in  inspiration  the  lower  intercostal  Ppaees  do  not  full  in. 
If  tho  eontraction  of  the  muscles  be  marke*l  and  the  |mtient  thin,  the 
outline  of  the  rectus  musele  may  become  quite  evident. 

Another  symptom  usually  contemporary  with  the  onset  of  tbe  pain  i« 
great  tenderness  of  the  alxiomen.  This  is  often  extreme,  and  consists  in 
an  actual  hypcriesthesia  of  the  surface,  rather  than  in  tenderness  within 
the  abdomen.  lu  some  cases  the  hypertesthesia  is  so  extreme  that  tho 
patient  cannot  bear  tho  touch  of  tho  lightest  hand,  and  is  even  afraid  to 
allow  the  bed-clothes  to  come  in  contact  with  the  skin  of  the  abdomen. 
In  such  instances  it  will  now  and  then  be  found  that,  although  a  light 
Unich  is  acutely  resent^d^  deep  pressure  can  be  borne  ivith  com pam lively 
little  complaint. 

The  symptoms  now  dealt  with,  namely,  pain,  rigidity  of  tho  abdomen, 
and  hypera-'Sthesia  of  tlie  surface,  are  all  intimately  associated*  They 
depend  really  npon  one  nerve  disturbance.  As  alremly  pointed  ont^  the 
same  nerves  which  go  to  the  peritoneum  supply  also  the  muscles  of  the 
abdominal  wall,  the  lower  intercostal  muscles,  and  the  skin  covering  Ih** 
front  of  the  abdomom  Other  things  being  equal,  the  more  severe  the 
impression  matle  upon  the  visceral  nerves,  the  more  mat  ked  will  bo  the 
contraction  of  the  muscles  and  the  hypernesthesia  of  the  skin*  These 
symptoms  all  point  to  rest  for  the  inflamed  i>art ;  and  the  tenderness  of 
the  surface  has  this  effect,  that  the  p<itient  will  not  tolerate  any  pressure 
upon  the  iilxiomen^  or  any  movement — such  as  rubbing — applied  from 
outside.  This  is  a  good  thing,  because  a  rough  surgical  examination  may 
serve  to  reopen  a  minute  perforation  which  had  just  been  sealed  by  a 
flake  of  the  omentum. 

The  first  demand  of  nature  then  in  acute  peritonitis  is  a  demand  for 
absolute  rest 

The  pain,  the  rigidity  of  the  bt^lly,  and  the  sensitiveness  of  the 
surface  vary  within  wide  limits,  and  are  most  marked  in  cases  which  are 
smlden  and  acute,  and  especially  in  those  in  which  the  peritoneum  at 
ihe  time  of  the  outbreak  was  |H3rfectly  normaL  The  nerve  condition 
of  the  individual  has  also  to  be  taken  into  account.  In  chronic  cases,  in 
cases  complicated  with  ascites,  and  in  cases  in  which  a  sudden  trouble 
falls  upon  a  peritoneum  \vhich  has  long  been  exposed  to  irritation,  the 
phenomena  may  be  little  marked. 

As  the  peritonitis  advances,  both  the  hypersesthesia  of  the  skin  and 
the  contraction   of   the  belly  wall   lessen,   and  may  pasa   away  almost 
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entirely.  Tho  pain  also  has  a  tendency  to  decrease.  A&  the  muscles 
yield  the  phenomena  of  nietcsorism  usually  appear,  and  any  tenseness  of 
the  abdomen  which  remains  depends  upon  flatulent  distension  of  the 
intestines.  If  gtineral  septic  Bvuiptoms  beetmie  marked,  both  the 
contraction  and  the  tenderness  usimlly  disappear.  I  have  seen  cases  of 
septic  peritonitia  run  thijir  entire  course  with  a  flaccid  belly  wall,  and 
with  scarcely  any  tenderness.  In  such  instances  the  ]Ktticnt  is  usualls^ 
piisb  middle  life.  I  have  known  such  a  2:)erson  spend  some  hours  in 
applying  massage  to  his  own  abdomen. 

Shof'L — C'ertAiu  symptoms,  which  are  collectively^  known  as  the  pheno* 
mena  of  shuck,  mark,  almost  without  exception,  the  clinical  l>eginning3  of 
those  cases  of  peritonitis  which  are  abnipt  in  their  onset,  or  acute,  or 
even  subacute  in  their  course.  These  symptoms  are  evidently  due 
to  an  imi>ression  upon  the  nervous  system,  and  are  independent  of 
inflammation  on  the  one  hand  or  of  septic  intoxication  on  tho  other. 
The  shock  attending  a  severe  peritoneal  lesion  may  prove  fatid,  and  the 
patient  may  die  with  oideneo  of  no  importiint  disturbance  other  than 
that  wrought  directly  throu^^h  the  great  nerve  centres. 

The  signs  of  sudden  and  grave  di^sturbance  of  the  peritoneum  are 
jiain,  proloimd  exhaustion,  a  distressful  anxiety,  pallor,  a  small  soft  quick 
pulse,  cold  extremities,  shallow  respiration,  and  vomiting.  The  pheno- 
mena vary  in  degree,  and  are  not  absolutely  invariable  in  cha.Ticter. 
They  often  mark  the  earliest  symptonis  of  an  acute  and  suddenly  pro- 
duced  i^aritonitia,  or  rattier  indicate  the  occurrence  of  a  lesion  which 
will  lead  to  ]>eritonitis»  It  is  imjH>rtant  to  note  that,  in  some  degree, 
these  symjjtoms  are  common  to  all  crises  in  which  there  has  been 
a  wide  and  abrupt  impression  made  upon  the  nerve -centres  ^nthin 
the  abdomen.  It  may  almost  be  said  that  all  quite  acute  troubles 
within  the  alxlomen  begin  with  the  same  train  of  symptoms.  Until 
some  hours  have  elapsed,  it  is  often  impossible  to  say  whether  a  sudden 
abdomin^d  crisis  is  duo  to  the  perforation  of  a  veiTinforni  apperidix,  to 
the  bursting  of  a  pyosalpinx,  to  tljc  strangulation  of  a  loop  of  intestine, 
or  to  the  fwissage  of  a  gall-stone.  The  twisting  of  the  pedicle  of 
an  ovarian  cyst  has  led  to  symptoms  which  have  been  mistaken  for 
peritonitis ;  a  sudden  peritoneal  haemorrhage  has  been  confused  with 
intestinal  obstruction,  and  the  rupture  of  a  hydatid  cyst  has  been 
diagnosed  as  a  perforation  of  tho  intestine.  It  is  quite  {xjssible,  quite 
usual  indeed,  for  these  various  troid>les  to  present,  at  first,  symptoms  which 
are  common  to  them  all,  ami  which  merely  indicate  that  a  shock  has 
been  communicated  to  the  great  abdominal  nervous  system.  To  these 
common  phenomena  of  a  crisis  within  the  abdomen  Giibler  has  applied 
the  convenient  name  of  *^ peritonism."  [Vik  art  **  Shock  and  Collapse," 
p.  320.] 

I  omiting  is  one  of  the  most  frequent  and  most  marked  of  the 
symptoms  of  peritonitis  ;  it  is  generally  one  of  the  most  distressing 
features  of  the  troul>lr.  Out  of  the  hundred  hospitid  cases  (sec  p.  610)^ 
in  only  twenty -three  is  the  vomiting  spoken  of  as   slight.       Vomiting 
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appears  eiirly  in  peritonitis,  and  is  indeed  one  of  the  very  earliest 
symptoms*  It  may  he  precetled  by  nausea.  The  matter  vomited  consists 
at  first  of  the  contents  of  tlie  stoioach,  then  it  Ijocomes  bile- stained, 
bi  tier,  ii  n  d  of  te  n  of  a  ep  i  nac  h  gr  ee  n  co  1  ou  r.  Lat  e  r  s  t  i  1 1  it  heconi  cs  h  row  u  i  s  h , 
and  has  that  horribly  sickly  smell  wliitli  is  generally  cidled  '*  intestinal" 
Finally  the  matter  ejected  may  have  a  distinctly  fa*eulent  odour. 

The  vomiting  is  frequent,  and  the  matter  lirought  up  is  small  in 
amount,  the  jiatient  very  commoniy  briniring  up  only  a  mouthful  at  a 
time.  The  act  of  vomiting  is  often  sjmemtKlic,  is  attended  with  little  eflbrt, 
and  is  followed  by  no  relief.  In  only  quite  rare  instances  can  the  vomitcil 
matter  be  spciken  of  as  copious. 

Between  the  attacks  oi  vomiting  there  may  be  eructations  of  foul  gas. 

So  long  as  vomiting  ccmtiriues  the  patietit  is  not  improving. 

In  some  of  the  more  insidious  septie  cases,  and  in  examples  i^f 
peritonitis  in  the  aged  or  in  the  subjects  of  advanced  visceral  ilisease,  the 
vomiting  often  amuimts  to  little  more  than  a  slight  irritabiUty  of  the 
stomach. 

In  the  instances  in  which  the  sickness  is  exoe-ssive,  and  in  uhich  the 
vomited  matter  becomes  **  intestinal,"  something  more  than  a  mere  reflex 
diaturbaticc  is  at  work- 
in  the  cases  of  peritcmitis  following  stningulated  hernia  the  vomiting 
is  for  the  most  part  very  marked  an<l  often  copious,  but  it  beai^  no  con- 
stant relation  either  to  the  state  of  the  gut,  the  degree  of  peritonitis,  or 
the  height  of  the  fever. 

In  perforative  peritonitis  all  the  symptoms  are  usually  acute  and  pro- 
nounce*!. Thei'c  is  intense  pxin  anrl  a  corresjxjnding  degree  of  collapse, 
and  in  the  Larger  proportion  of  the  crises  vomiting  is  conspicuous ;  but  it 
is  usually  absent  in  examples  of  perforation  of  the  stonuu^h.  In  the 
cases  connected  with  typhoid  fever  the  relation  between  the  vomiting 
and  the  action  of  the  bowels  is  notable.  If  all  action  of  the  bowels 
ceases,  the  vomitijig  then  tends  to  be  marked  ;  but  if  the  loose  motions 
continue,  then  the  sickness  is  for  tlie  most  part  slight.  In  peritonitis 
depending  upon  disease  of  the  intestine,  including  mischief  in  the 
appendix,  vomiting,  as  a  rule,  is  not  a  pronounced  symptom.  In  the  eases 
of  perityphlitis  it  is  to  be  noted  that  it  is  usually  least  marked  in  the 
caaes  in  which  the  bowels  act  w^ith  more  or  less  regidarity. 

In  peritonitis  taking  its  origin  from  the  pelvic  \isccra  or  parietes, 
vomiting  is  seldom  ver}^  distressing. 

In  the  acute  cases  the  symptoms  are  rather  those  of  septictemia,  and 
in  the  chronic  cases  the  disturbance  has  a  great  disposition  to  remain 
localised. 

In  peritonitis  following  operation  or  accidental  wounds,  vomiting  is 
rarely  absent;  it  may  not  be  marked,  and  may  consist  merely  of  an 
irritability  of  the  stomach. 

Like  this  symptom  in  other  ciises  of  peritonitis  the  gmvity  of  the 
vomiting  does  not  dt^pend  either  upon  its  frequency  or  the  amount 
ejected,  but  upon  its  deadly  persistence. 


Meteorism  is  not  among  the  very  earliest  phenomena  of  peritonitis^ 
although  its  appearance  may  not  be  long  delayed.  It  seta  id,  as  a  rule, 
within  twcniy-foiir  or  forty-eight  houra.  Its  degiee  varies  considerably, 
and  is  influenced  by  conditions  which  are  not  yet  fully  understood. 
When  it  exists  its  appearance  is  coincident  with  that  relaxation  of  the 
contracted  ab<iominal  mnscles  to  which  allusitin  has  been  alrcniitly  made 
(p,  615).  Meteorism  may  be  absent  throughout  the  whole  progress  of 
the  case,  and  examples  of  this  kind  are  not  uncommon  in  cjises  of  septic 
intoxication  attended  with  symptoms  of  a  low  type.  It  is  most  marked 
in  peritonitis  attended  by  actual  intestinal  obstruction,  in  examples  of 
perforation,  in  crises  in  which  there  is  thrombosis  of  the  mesenteric  vessels, 
and  also  in  cases  in  which  opium  has  been  freely  administered. 

The  meteorism  is  first  noticed,  as  a  rule,  just  above  the  umbilicus, 
where  it  l)egins  as  a  vague  transverse  swelling.  In  these  stiiges  it  is 
often  Biiid  tliat  **  the  tmnsverae  colon  is  distended/*  although  the  tym- 
panitic condition  pro1>ably  concerns  the  upper  part  of  the  small  intestine. 
In  due  course  the  whole  alxlomen  becomes  evenly  swollen  and  drum-like, 
Meteorism  appears  to  present  no  definable  relation  to  the  aniuunt  or 
degree  of  the  vomiting ;  it  is  a  condition  coincident  with  absolute 
pt'iralysis  of  the  bowel.  One  of  the  first  effects  of  peritonitis  is  to  check 
all  peristaltic  movement ;  this  arrest  may  not  be  absolute  at  first,  but 
it  is  probably  quite  complete  when  the  stage  of  meteorism  is  reached. 
In  experiments  in  which  artificial  distension  of  the  gut  has  been  brought 
al-HDUt,  not  only  do  all  iTitestinal  movements  cease,  but  peristalsis  cannot 
be  indnced  hy  any  of  the  usual  irritants. 

It  is  needless  to  say  that  this  meteorism  docs  not  depend  upon  any 
mechanical  obstruction  of  the  bowel.  It  is  probably  caused  in  peritonitis 
l*y  changes  induced  in  the  intestinal  blood  circulation.  In  any  ca^es  -of 
peritonitis  with  symptoms  otherwise  mild  and  hopeful,  persistence  of 
meteor iam  is  always  an  evil  feature ;  this  meteorism  will  persist  even 
when  the  bowels  act  regtdarly, 

ConstipatwjL-^Ccsssklioii  of  the  action  of  the  bowels  is  a  conspicuous 
feature  in  peritonitis.  In  the  majority  of  instances  the  constipation  is 
complete.  Flatus  may  be  passed  throughout  the  progress  of  the  malady, 
and  fiecal  matter  may  now  and  then  be  washed  away  by  an  enema*  A 
motion  is  often  passed  at  the  verj'^  beginning  of  the  trouble,  and  before 
the  symptoms  have  become  very  acute. 

In  100  cases  of  peritonitis  from  the  London  Hospital  (see  p.  610) 
the  liowels  are  classed  as  *Moose  "  in  twenty-eight  instances.  In  some 
of  the^e  twenty-eight  cases  there  was  actual  dian^htwi,  in  othera  the 
bowels  acted  with  frequency  and  without  artificial  aid,  while  in  a  thiid 
serioa  of  eases  a  free  action  was  maintained  by  enemas  or  by  aperients. 
A  loose  action  of  the  bowels  appears  to  be  most  often  met  with  in  con- 
nection with  pelric  peritonitis,  which  name  will  include  puerperal 
peritonitis.  Next  in  frequency  it  is  found  associated  with  peritonitis 
having  its  origin  in  the  intestine,  especially  in  connection  with  tv'phoid 
fever.     It  is  not  uncommon  in  the  earliest  stages  of  peritonitis — when 
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tbe  syraptoms  are  not  very  acute — ^for  the  patient  to  experience  a  re- 
peated desire  to  empty  the  bowel     This  is  usually  unavailing  however. 

It  has  not  been  made  chmr  that  the  prognosis  is  definitely  affected  by 
the  presence  or  absence  of  constipation  (sec,  however,  art.  "  Poritj^phHtis  '* 
in  this  volume). 

Fever, — ^The  temperature  in  peritonitis  is  liable  to  fluctuations  so 
numerous  and  extreme  that  it  is  difficult,  if  not  impossible^  to  construct 
any  pattern  of  temperattire  which  may  be  consitfered  as  characteristic  of 
the  diaejise.  Pro>*al>ly  there  is  no  affection  attended  with  fever  in  which 
the  temperature  charts  of  a  large  series  of  cases  exhibit  fewer  data  for  the 
establishment  of  a  chanictenstic  course  of  fever. 

A  care  fid  examination  and  analysis  of  the  tempera  tiu-es  recorded 
in  100  causes  from  the  London  Hospit^'il  makes  it  evident  that  the  one 
symptom  of  fever  can  afford  very  little  guide  in  estimating  the  gravity 
of  the  case  or  in  forming  a  dogmatic  prognosis.  A  comparison  of  the 
tempeniture  charts  in  the  cases  that  end  tn  recovery  with  those  that  end 
in  dea,th  le-ads  only  to  bewildering  results.  In  some  of  the  fatal  cases 
the  temperature  moved  steadily  upwards,  in  others  steadily  downwards  : 
in  a  third  series  of  cases  an  even  line  of  high  fever  was  followed,  while 
in  a  fourth  set  the  temperature  was  about  normal  or  lower.  It  is 
qtiite  evident  that  no  marked  or  regular  relation  exists  between  the 
i*ange  of  temperature  and  the  character  of  the  peritoneal  effusion. 

In  very  general  tci-ms  it  may  be  said  that  perforation  leads  at  first 
to  a  sudden  drop  in  temperature,  and  that  if  the  body  heat  be  at  the 
time  high  the  onset  of  diarrhn?a  is  associated  with  a  more  or  less  rapid 
diminution  of  fever.  Moreover,  it  may  be  remarked  that  the  chart 
record  which  carries  with  it  the  stamp  of  an  almost  inevitably  fatal 
reaidfc  is  that  in  which  the  temperature  is  below  normal  for  consecutive 
days. 

The  evidences  of  the  most  active  fever  arc  commonly  seen  in  cases  in 
which  a  plastic  peritonitis  is  present,  or  one  leading  to  well-encapsuleti  pus; 
while  the  examples  associated  with  a  low  range  of  temperature  often 
mark  the  cases  in  which  a  general  sepsis  (as  from  the  intestine)  is  more 
pronounced  than  the  peritoneal  inflammation, 

I  The  details  of  the  tcmperatui-e  can  best  be  illustrated  by  reference  to 

1  the  various  forms  of  peritonitis. 

i  In  peritonitis  due  to  hernia  the  tennperature  is  for  the  most  part  low, 

and  in  the  majority  of  the  cases  does  not  rise  above  I*  OS**.     Chart  No.  I 

j  (from  the  case  of  a  woman,  aged  fifty -five,  in  whom  a  femoral  hernia  had 

been  strangidated  for  three  days  before  the  operation)  is  fairly  typical. 
In  the  autopsy  the  bowel  was  found  to  be  slightly  idcerated.  I'be  other 
viscera  were  soimd.  Before  death  the  temperature  in  those — as  in  other 
marked  septic  cases — usually  sinks  lower  and  lower.  Occasionally  just 
before  death  it  may  spring  up  to  105^,  as  shown  in  Chart  No.  2  (from  a 
ease  of  ventral  hernia  strangidated  two  davs  in  a  woman  of  thirty -five ; 
the  gut  was  black,  but  not  perforated).  Thi^  sudden  elevation  of  tem- 
perature has  been  ascribed  by  some  to  a  disturbance  of  the  heat-con- 
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trolling  centres  by  the  circiJation  through  them  of  blood  charged  with 
septic  matter. 

In  the  hernia  cases  the  temperature  ran  highest  (99*"  to  102°  or  lOS*") 
in  those  instances  in  which  the  gut  reduced  into  the  abdomen  was 
virtually  gangrenous,  or  was  extensively  ulcerated.  The  onset  of 
diarrhoea  leads  to  a  fall  in  the  temperature. 

In  peritonitis  duo  to  perforation  the  temperature  in  the  most  rapid 
cases  is  that  of  collapse!  If  the  temperature  at  the  time  of  the  perfora- 
tion bo  high,  it  may  slowly  sink,  especially  in  cases  in  which  the  bowels 
continue  to  act  freely ;  or  it  may  sink  for  a  time  and  then  rise  again,  as 
is  commonlv  noticed  in  examples  in  which  all  action  of  the  bowels  ceases 
after  the  iK?Vf oration.  This  is  shown  in  Chart  No.  3,  from  a  lad  of  nine- 
toon  with  typhoid  fever,  in  whom  perforation  took  place  on  the 
oightoonth  day. 

A\'hon  the  perforation  is  slowly  brought  about,  the  temperature  may 
rise  at  first,  and  then  sink  slowly  towards  death. 

Chart  No.  4  shows  the  four-hour  record  of  fever  in  the  case  of  a  lad 
of  oi»'hteen,  who  was  stabbed  in  the  abdomen,  and  in  whom — after  death 
ft  small  puncture  in  the  ascending  colon  was  discovered. 

In  peritonitis  attended  with  gross  disease  of  the  intestine  the  tem- 
penituro  is  disposed  to  rise  steadily,  and  then  to  drop  somewhat  a>)ruptly 
before  death.  With  actual  gangrene  of  the  bowel  a  high  range  of  fever 
is  common,  and  with  profuse  diarrhoea  a  lower  range. 

Chart  No.  5  belongs  to  the  case  of  a  woman,  aged  forty-nine,  with  a 
growth  in  the  descending  colon,  and  ulceration  of  the  bowel  above  it 
(there  was  no  perforation).  Peritonitis  set  in  where  the  chart  begins. 
On  the  third  day  a  copious  diarrhoea  began,  and  its  apparent  effect  upon 
the  temperature  shows  a  common  condition. 

In  peritonitis  due  to  mischief  in  the  appendix  the  fever  is  usually 
high  and  of  the  ordinary  inflammatory  type.  Its  average  range  is  from 
99°  to  102°  or  103°.  Its  duration  varies  greatly,  and  a  lower  range  of 
temperature  is  generally  met  with  in  the  cases  attended  by  diarrhoea. 

Chart  No.  6  is  from  a  case  of  perityphlitis  in  a  man,  aged  forty-four, 
in  whom  the  earliest  symptom  was  diarrhoea,  and  in  whom  the  bowels 
were  kept  open  throughout  by  enemas. 

Chart  No.  7  is  from  a  case  of  perityphlitis  in  a  youth  of  seventeen, 
who  was  treated  with  opium,  and  in  whom  there  was  very  marked  consti- 
pation. 

In  peritonitis,  starting  from  the  pelvis  (with  which  is  included 
puerperal  peritonitis),  the  temperature  is  rather  that  of  septiciemia. 
Chart  No.  8  has  been  selected  as  fairly  typical.  It  belongs  to  the  case 
of  a  man,  aged  fifty- three,  who  was  attacked  by  peritonitis  on  the  seventh 
day,  after  a  simple  operation  for  fistida  in  ano.  The  trouble  began  with 
a  rigor.  The  autopsy  revealed  a  general  sero-purulent  peritonitis  with 
septic  thrombosis  of  the  pelvic  veins. 

In  examples  of  peritonitis  following  wound  of  the  abdomen,  the 
temperature  is  for  the  most  part  fairly  high,   running  on  an  average 
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between  99 '^  and  101°  to  10*2^  In  two  cases  from  the  l^onrlon  Uospital 
series,  it  temained  Wlow  nonnal  throughout.  Chart  No,  9  is  seiocted 
aa  an  example  of  an  uncomplicated  case  following  laparotomy.  Tbe 
patient  was  a  woman  aged  twenty-six.  I'he  0|>cration  fonsisted  in 
suturing  a  hjdatifl  cyst  to  tlie  abdominal  wall.  A  geueral  plastic  pcn'- 
tonitis  fcilowed  without  any  visceral  eumj>licatioijs, 

Geuernl  comiithn  vf  th*'  ptftiaif.  —  In  the  early  stages  of  jicnte  peri- 
tonitis the  general  condition  of  the  patient  is  one  of  prostration  due  to 
pain  and  the  torment  of  vomiting  ;  Iater»  in  the  event  of  a  gmdnal 
improvement,  these  symptoms  may  give  way^  or,  if  the  case  end  bsnlly, 
they  will  pass  into  those  which  mark  septic  poi.Honing.  In  neaily  all  of 
the  graver  cases  the  phenomena  of  sueli  poisoning  predominate,  and — 
as  alreacly  pointed  out  at  the  l>cginning  of  this  article— the  patient 
presents  the  aspect  of  a  poiaoned  man. 

The  attitude  of  the  bmly  in  pcritonitiij  soon  becomes  chamcteristic. 
The  patient  lies  upon  the  bajk  keeping  the  abdomen  immovable,  while 
the  knees  are  drawn  np  and  the  hantJs — w!icn  not  tossing  about — are 
kept  abtjve  the  head.  The  (lexing  of  the  thighs  helps  to  takti  some 
tensi^ju  oil'  the  a1idomin?d  wall,  and  the  carrying  of  the  hands  above  the 
head  tends  to  inereuse  the  ca|jiicity  of  the  thorax. 

The  respirations  are  hurried— sometimes  even  40  to  60 — ^are  shallow, 
and  are  almost  purely  costal  In  women  especially  abdominal  respiration 
very  nearly  ce^istj^i. 

Hiccough  is  not  nticommon.  It  is  a  very  distressing  symptom, 
tends  to  appe^ir  late,  and  i  if  ten  marks  a  seiious  fe^iture  in  tht?  prognosis. 

The  skin  is  dry  and  hot  at  first,  btit  later  it  becomes  cold  and 
clammy. 

The  patient's  face  is  pile  and  pinched  {face  (jrrppit\  the  naso-labial 
cre^iso  is  deepened,  tbe  forehead  is  wrinkled,  the  expression  is  one  of 
pain,  weariness,  and  anxiety.  The  eyes  appear  sunken  and  staring,  the 
cheeks  become  hollrrw^  tbe  mouth  is  usually  kept  open.  The  tongue  soon 
becomes  white  and  coated,  and  then  very  foul,  and  hiter  is  dry  and  red  or 
brown.  It  may  be  cracked.  Sordes  may  aj^pear  upon  the  teeth  in  the 
later  stages.  Much  complaint  is  miv\%  of  the  horrible  taste  in  the  mouth 
nnd  of  its  dryness.  The  appetite  is  lost,  but  in  its  place  there  is  a 
terrible  and  burning  tliirst,  a  symptom  which  is  often  most  distressing. 

The  breath  is  pecnliaily  oft'ensive.  The  pulse  becomes  small,  sharp, 
wiry,  or  threatly,  and  will  vary  at  first  from  100  to  120,  and  later 
will  run  between  120  and  160.  The  urine  U  scanty,  concentrated,  and 
high-eoloured,  and  usually  shows  a  copious  deposit  of  urates.  Micturi- 
tion us  ay  be  frequent,  or  there  may  be  retention  ;  but  both  these  symptoms 
are  uncfmimon. 

Headache  is  often  complainecl  of.  Sleeplessness  is  a  distressing 
feature,  and  is  assf>ciated  with  the  restlessnes.s  which  is  so  eonunon  in 
peritonitis.  l)elirium  is  uncommon  even  in  the  later  stages.  In  the 
majority  of  instJinces  the  patient*8  intellect  remains  clear  up  to  the  last. 
Jaundice  of  slight  degree  is  occasionally  observed 
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The  examination  of  the  ahdoinen, — From  the  account  already  given, 
the  state  of  the  abdomen,  as  revealed  by  examination,  may  be  surmised 
As  meteorism  increases,  the  abdomen  becomes  markedly  tympanitic. 
The  tympanitic  note  is  more  or  less  general,  although  it  varies  a  little 
in  degree  in  different  parts.  The  areas  of  hepatic  and  splenic  dulness 
are  curtailed,  and  the  latter  may  be  annulled.  If  fluid  effusion  exists, 
dulness  becomes — when  the  peritonitis  is  general — evident  first  in  the 
loins.  The  loin  will  be  dull  on  percussion  up  to  a  certain  level ;  if  the 
patient  be  turned  over  to  the  opposite  side  the  part  becomes  tympanitic ; 
if  he  be  turned  upon  the  side  under  examination  the  area  of  dulness 
becomes  increased.  In  the  sitting  posture  the  whole  of  the  dulness  may 
vanish.  In  localised  cases  the  effusion  is  limited  to  a  certain  area,  as  in 
perityphlitis  ;  and  its  extent  can  be  defined  more  or  less  readily  by  percus- 
sion. Auscultation  of  the  abdomen  reveals  no  sign  of  any  value.  It 
will  be  observed  that  all  movements  of  the  intestines  have  ceased,  that 
the  respirations  are  thoracic,  and  that  in  excessive  meteorism  the  lungs 
are  compressed  and  the  heart  displaced  upwards. 

III.  Clinical  varieties  of  peritoniiis. — As  may  be  imagined  the  clinical 
manifestations  of  acute  peritonitis  are  liable  to  great  variation.  This 
must  be  so  if  it  be  remembered  that  the  name  "  acute  peritonitis  "  will 
include,  on  the  one  hand,  a  limited  trouble  due  to  torsion  of  the  vermiform 
appendix,  and  on  the  other  such  an  extensive  lesion  as  will  follow  a 
large  perforation  of  the  stomach. 

Much  also  depends  upon  the  abruptness  and  violence  of  the  onset 
In  some  examples  the  patient  is  apparently  in  sound  health  at  the  mo- 
ment that  the  peritonitis  breaks  forth,  while  in  other  instances  the  serous 
inflammation  follows  upon  the  later  stages  of  intestinal  obstruction,  or 
upon  such  an  exhausting  disease  as  typhoid  fever.  In  certain  of  the 
cases  in  the  latter  category  the  peritonitis  is  rendered  almost  unimportant 
in  the  face  of  the  advancing  disease  and  the  evidently  desperate  position 
of  the  patient.  In  many  instances  of  acute  intestinal  obstruction  it  is 
hardly  possible  to  say  when  the  peritonitis  actually  sets  in,  nor  is  its 
onset  a  matter  of  very  great  importance. 

In  general  terms  it  may  be  said  that  most  of  the  cases  of  acute 
peritonitis  may  be  clinically  arranged  into  three  classes  :  i.  There  are 
cases  in  which  the  onset  is  very  violent,  in  which  shock  is  profound, 
and  in  which  the  patient  dies  in  twenty-four  or  thirty-six  hours  with 
symptoms  of  utter  collapse.  Such  a  variety  may  be  illustrated  by  peri- 
tonitis depending  upon  the  rupture  of  a  large  ulcer  of  the  stomach,  ii. 
There  are  cases  in  which  the  manifestations  throughout  are  those  of  septic 
poisoning,  and  in  which  the  patient  succumbs  not  so  much  to  shock  or 
to  inflammation  as  to  actual  blood-poisoning.  This  is  illustrated  by  some 
examples  of  peritonitis  following  upon  strangulated  hernia,  or  by  puer- 
peral peritonitis,  iii.  There  are  cases  in  which  the  trouble  is  localised, 
in  which  the  local  manifestations  become  prominent  and  ultimately  pre- 
dominant, and  in  which  a  definite  effusion — which  commonly  becomes 
piuiilent — can  be  made  out     An  example  of  such  a  form  is  provided 
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by  an  acute  pentypHitic  abbess  depending  upon  trouble  in  the 
appendix. 

Peritituilis  in  chiidreiL — Acute  peritonitis  is  always  extremely  grave 
in  infitiits  ajid  young  diildren.  Constipation  is  somewhat  less  fomnion 
than  in  ai lulls.  Yoniitiog  is  a  less  conspicuous  feature.  Meteorisra  is 
UHually  marked,  and  fever  u  high.  The  child  utters  a  short  cry  or  whine. 
No  matter  how  severe  the  piin  there  is  no  loud  or  long-eon tinued  crying. 
Convulsions  are  not  uncommon. 

Maski'd  ptrikmltis. — ^  Peritonitis  may  ran  its  course  and  end  in 
death,  and  yet  the  symptoms  be  hut  very  faintly  marke<l,  or  be  equi- 
vocal. This  is  not  uncommon  in  the  old  and  broken  -  down.  Such 
fwitients  soon  sink  into  an  apathetic,  **  typhoid  "  condition,  comphiining 
of  little  or  no  ])ain,  and  scarcely  troubled  with  vomiting,  while  motiona 
mny  be  passed  unconsciously  in  l>ed.  I  have  seen  such  patients  pat  the 
abdomen  to  show  that  tber«  is  no  tenderness  in  the  region.  Meteorism 
in  such  cases  is  seldom  «absent,  and  the  rapidity  with  which  the  pitient 
breaks  U|i  is  often  renuirkable.  The  tongue  soon  becomes  dry,  I  he  pulse 
is  uncountalile,  the  extremities  become  cold,  and  signs  of  death  liecome 
rapidly  evident.  In  the  sulijects  of  Bright's  diseiise,  and  in  character- 
istic patients  who  are  saturated  with  morphia,  a  like  obliteration  of 
syraptoms  may  be  noted  ;  the  same  also  may  be  seen  in  peritonitis  concur- 
ring with  pyfemia.  Now  and  then  I  have  seen  the  same  masked  forai  of 
peritonitis  follow  upon  operation  in  patients  who  were  under  middle  age, 
and  who  were  constitutionally  healthy.  In  two  of  these  instances  little 
or  no  pain  was  complained  of,  and  little  mor|ihia  was  called  for ;  the 
vomiting  was  quite  insignificant,  temieriicss  of  the  belly  wiis  absent,  and 
meteorism  was  sc^ircely  perceptible.  The  one  predominating  symptom 
was  a  never-ceasing  and  cxtravag*ant  restlessness  which  appeared  to 
wear  the  patient  out,  and  which  ceased  only  with  death  about  the  sixth 
day. 

In  a  third  case  there  was  slight  fever  and  very  marked  meteorism, 
but  no  pjiin  and  no  vomiting.  The  tongue  kept  suspiciously  foul.  Food 
was  well  taken  and  the  bowels  acted  M'cH.  Unceasing  restlessness  was 
the  most  marked  fe^iture.  The  pulse  faik^,  increasing  in  nipidity  on  the 
sixth  day-  death  took  place  on  the  seventh  day. 

It  may  bo  safely  stiited  that  in  any  form  of  acute  peritonitis  extreme 
restlessness  is  a  symptom  of  very  giiive  import.  In  those  very  acute  cases 
in  which  the  symptoms  of  poisoning  are  predominant  the  classical  signs 
of  peritonitis  may  be  almost  lacking. 

Specml  f{*rjns  of  periUmiiis,  —  Local  pmtonitis  is  well  illustrated  by 
perityphlitis  (p.  890).  Fnrrptral  pfriionitis  and  ficlnc  periltmitk  are  not 
dealt  with  in  this  work.      [Vide  System  of  GtftUFmUHpj^  p.  485.] 

The  leading  phenomena  of  perpfrutu'e  jyeriUmitis  are  discussed  m 
the  sections  concerning  perfoi^tion  of  the  stomach,  and  of  the  intestine. 
Eeferences  may  also  be  made  to  the  articles  **  Intestinal  Obstruction " 
and  "Enteric  Fever," 

Course  and  Termination.       Prognosis.  ^ — Acute  peritonitis  is  very 
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fatal.  Among  100  cases  from  the  London  Hospital  records  (p.  610) 
there  were  seventy  deaths  and  thirty  cases  of  recovery. 

The  recoveries  will  mostly  ]>e  found  among  the  cases  due  to  trouble 
in  the  appendix  vermiformis,  among  those  of  pelvic  peritonitis,  and 
those  of  localised  peritonitis  in  the  subdiaphragmatic  region.  Of  the 
thirty  examples  of  recovery  in  the  above-mentioned  series  of  cases, 
sixteen  were  instances  of  disease  starting  in  the  appendix,  and  seven 
examples  of  pelvic  peritonitis. 

Other  things  being  equal,  pei-itonitis  is  most  fatal  at  the  two  extremes 
of  life ;  namely,  in  infants  and  in  advanced  age.  The  most  fatal  forms  of 
peritonitis  are  those  which  depend  upon  perforation,  upon  strangulation 
of  the  bowel,  upon  operation,  and  upon  puerperal  affection.  The  mortality 
in  all  these  varieties  is  very  high. 

Lung  complications  are  common  in  peritonitis.  Among  the  hundred 
cases  there  were  no  less  than  seventeen  cited  in  which  pleurisy  or  pneu- 
monia appeared  after  the  peritonitis  had  set  in.  The  right  side  of  the 
chest  is  more  commonly  affected  than  the  left. 

Of  the  seventeen  cases,  seven  were  in  association  with  peritonitis  of 
intestinal  origin,  six  with  pelvic  peritonitis,  and  four  with  peritoneal  inflam- 
mation following  wound. 

As  to  the  time  of  death  in  peritonitis,  the  following  is  the  result  of 
an  analysis  of  the  seventy  cases  mentioned  : — 

In  33  per  cent  of  the  examples  death  occurred  between  the  fifth  and 
the  seventh  day.  In  27  per  cent  death  took  place  after  the  seventh 
day ;  in  20  per  cent  between  the  third  and  fifth  day,  in  6  per  cent  within 
forty-eight  hours,  and  in  1 4  per  cent  within  thirty-six  hours.  It  is  need- 
less to  say  that  the  most  rapidly  fatal  cases  are  in  association  with  per- 
foration of  the  bowel.  Death  is  very  rapid  also  in  some  cases  of  puerperal 
peritonitis. 

Of  the  cases  which  ended  in  recovery  there  was  in  some  more  or  less 
complete  resolution  :  in  others  the  peritoneal  inflammation  became  sub- 
acute or  even  chronic,  and  in  the  remainder  a  definite  localised  collection 
of  pus  appeared. 

Examples  of  cases  ending  in  recovery  are  provided  by  certain  forms 
of  perityphlitis. 

Diagrnosis. — From  what  has  been  said  already  it  is  evident  that  acute 
peritonitis  does  not  always  follow  a  peculiar  course,  and  that,  if  certain 
symptoms  are  insisted  upon  as  essential  to  a  diagnosis,  there  may  be 
a  difficulty  in  forming  a  correct  opinion. 

In  not  a  few  instances  the  peritonitis  appears  as  a  late  event 
in  the  course  of  typhoid  fever  or  intestinal  obstruction,  and  its  mani- 
festations are  possibly  obscured  by  the  symptoms  which  have  pre- 
ceded it. 

In  certain  conditions,  to  which  allusion  has  been  already  made 
(p.  623),  the  clinical  manifestations  may  be  masked,  and  again,  under  the 
influence  of  morphia,  some  of  the  characteristic  phenomena  may  be 
almost  blotted  out. 
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;  have  seen  that  a  common  tmin  of  symptoms  uehers  in  most  of  the 
really  acute  k^sioiis  ^nthin  tlio  alxluiuen,  and  that  for  some  hours,  at  least, 
it  may  not  be  posjailjlc  to  say  whether  the  case  be  one  of  renal  or  hepatic 
coliC|  of  perforation  of  the  bowel^  cr  of  twisting  of  an  ovarian  pedicle. 
In  a  little  time,  however,  differentiating  signs  appear,  and  the  diagnosis 
can  nsnally  ho  made  within  more  or  less  narrow  limits,  or  imked  with 
absolute  precision. 

It  is  hardly  necessary  to  dwell  upon  the  differential  diagnosis  of 
acute  muscular  rheumatism  of  the  abdominal  walb  of  acute  pleiuisy 
or  pneumonia,  or  of  certain  phases  of  hysterieid  mimicry.  These  aJ!Vc- 
tions  are  still  mentioned  by  authors  as  conditions  likely  to  give  rise 
to  error  in  diagnosis ;  some  also  atid  peritoneal  hnemoixhage  and 
diabetic  coma.  Tlie  luemorrhage  may  pro^hue  the  syniptoms  of  acute 
peritoneal  damage  wdiich  have  been  described  under  the  title  of 
'*  Peritonism  "  (p,  6 1  6). 

Two  maladies,  however,  need  some  consiflcnition  in  connection  with 
the  differential  diagnosis ;  namely,  colic  and  intestinal  obstruction* 

Cvlk. — The  collection  of  symptoms  known  as  colic  may  l>e  illustrated  by 
the  colic  of  lea*]  pf»isiming.  In  acute  examples  this  colic  may  hear  some 
resemblance  to  peritonitis  ;  certain  points  of  <  lis  tine  lion,  however,  have  to 
be  noticed.  The  pain  in  colic  is  distinctly  paroxysmal ;  the  patient  recog- 
nises it  as  a  griping  jmin,  it  bends  him  double,  he  tends  indeed  to  assume 
a  ]>o8ition  which  is  the  very  opjxjsite  of  that  assumed  in  peritonitis. 
There  is,  as  a  rule,  no  hyperfrsthesia  of  the  surface  and  no  tenderness  ; 
often,  iiideed,  the  pain  is  relieved  by  pressure.  There  might  be  some 
collapse  in  severe  colic,  but  vomiting  is  rare.  There  is  no  meteorism  and 
no  fever,  although  now  and  then  crises  of  lead  eolie  are  met  with  in 
which  there  is  tenderness  of  the  surface,  with  inability  to  bear  pressure 
and  with  fever.  Intestinal  movements  take  place  in  colic,  and  can  often 
be  perceived  both  by  the  piitient  and  the  medical  man  ;  the  patient 
rolls  about,  and  keeps  his  hands  pressed  to  his  abdomen.  There  is  a 
total  absence  of  the  phenomena  cither  of  inflammation  or  of  septicaBmia, 
I  think,  however,  that  sometimes  at  the  outset  of  peritonitis  the  pain  may 
be  in  fact  the  pain  of  colic. 

Intesfhidl  ti^itrudifVL — ^In  acute  intestinal  oljstruction  the  symptoms  at 
the  onset  are  those  of  *^  peritonism."  The  jiain  is  more  of  the  nature 
of  colic  ;  the  patient  often  enough  is  bent  doulile.  The  pain  is  disposetj 
(at  first  at  least)  to  be  paroxysmal.  The  alxiomen  is  not  tentler,  nor  is  the 
belly  wall  rigid  and  board-like.  Meteorism  ap|)ears  early.  Vomiting  is 
an  early  symptom,  is  frequent,  and  very  copious^  It  often  gives  a  tem- 
pi>rary  relief,  and  in  a  little  while  in  acute  cases  the  vomited  matter 
l>ecomes  stercoraceous.  Abdominal  respiration  is  not  inhibited  at  first* 
There  is  no  fever. 

Treatment  of  acute  peritonitis. — The  following  are  the  principal 
elements  in  the  treatment  of  this  affection  : — 

(i,)  iiV^/.— Absolute  rest  in  the  rccuinbent  position  appears  to  be  the 
first  obvious  indication.     The  knees  may  be  flexed  over  a  pillow  to  lesaeii 
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the  tension  on  the  abdominal  walls,  and  to  favour  the  patient's  instinct 
to  assume  that  posture.  The  upper  part  of  the  chest  and  the  ever- 
restless  upper  limbs  should  be  protect^  by  a  woollen  jacket,  and  no 
reasonable  restraint  offered  to  the  patient's  inclination  to  hold  the 
hands  above  the  head.  This  favourite  posture,  by  acting  upon  the 
lower  part  of  the  thoracic  wall,  assists  also  in  diminishing  the  tension 
within  the  abdomen.  It  is  cruel  to  insist  that  the  hands  shall  be  kept 
beneath  the  bed-clothes.  The  misery  of  restlessness  has  a  natural  relief 
in  little  movements. 

(ii.)  Feeding, — The  old  rule  of  eighty  years  ago  of  giving  as  little 
food  as  possible  by  the  mouth  cannot  be  bettered.  The  stomach  is  not 
in  a  state .  to  receive  nourishment, .  and  what  u  taken  usually  remains 
unutilised  and  is  returned  unchanged.  The  practice  of  laboriously  plying 
the  patient  with  teaspoonfuls  of  this  meat  extract  or  of  that  recalls  the 
legend  of  the  Danaldes  who  spent  their  energies  in  pouring  water  into 
sieves. 

In  the  matter  of  feeding  two  extremes  are  to  be  avoided :  the 
first  is  the  rigid,  unreasoning,  and  often  needlessly  cruel  prohibition  of 
food  of  any  kind  by  the  mouth,  and  the  second  is  the  reckless  and 
intemperate  use  of  ice  or  iced  fluids. 

Thirst  is  often  a  most  terrible  symptom  in  peritonitis.  It  is  not 
always  quite  relieved — at  first,  at  any  rate — by  rectal  injections.  The 
patient  is  ready  to  give  his  life  for  a  drop  of  cold  water.  If  he  takes  it 
he  is  sick,  but  he  is  much  relieved.  This  little  indulgence  does  not 
introduce  anew  the  symptom  of  vomiting.  It  is  there,  but  it  is  latent, 
and  the  drop  of  cold  water  only  makes  it  evident.  The  patient  will 
not  die  of  vomiting,  and  if  a  rigid  exclusion  of  all  fluid  by  the  mouth 
renders  the  symptom  latent,  it  does  not  abolish  it.  The  man  would 
sooner  vomit  than  endure  his  thirst.  Very  often  great  relief  is  given 
by  allowing  a  fairly  copious  draught  of  fluid,  which  is  soon  rejected,  and 
which — as  it  were  by  washing  out  the  stomach — leaves  the  patient  for  a 
while  infinitely  comfort^ed.  On  the  other  hand,  the  perpetual  sucking  of 
ice  is  as  bad  as  the  perpetual  teaspoonful  of  useless  jelly  or  of  decom- 
posable meat  juice.  The  filling  of  the  stomach  with  iced  water  does 
undoubtedly  add  to  the  general  depression  of  the  patient,  especially  when 
vomiting  has  been  brought  into  abeyance  by  morphia. 

The  right  course  appears  to  lie  between  these  two  extremes.  There 
should  be  no  rigid  formula  except  this — let  the  patient  take  as  little  food 
as  possible  by  the  mouth.  If  there  be  a  raging  thirst,  let  him  have  a 
little  ice — and  very  little  suffices — or  a  little  iced  milk  and  soda-water  ; 
or  if,  as  is  common,  his  inclination  lie  towards  something  warm,  let  him 
take  a  few  spoonfuls  of  hot  water  or  of  weak  tea  made  hot,  or  of  beef 
tea  at  a  like  temperature.  It  is  not  the  nourishment  that  is  needed,  but 
some  fluid  in  the  stomach. 

As  regards  actual  feeding  —  in  the  usual  sense  —  that  should  be 
carried  out  by  rectal  injections,  'i  he  injections  should  be  small  in 
amount,  should  be  weak,  should  be  made  of  some  peptonised  meat  extract 
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or  infusion,  shonld  be  given  slowly,  and  should  he  of  the  temperature  of 
the  body. 

All  injection  of  two  to  two  and  a  half  ounces  of  peptoniaed  beef  te« 
with  half  an  ounce  of  brandy  appears  to  answer  well^  and  may  be  given 
every  three  or  four  hours.  Thirst  is  better  relieved  by  an  injection  of 
half  a  pint  of  warm  water  given  alone,  than  by  diluting  the  outrient 
enema  to  that  extent.  I  do  not  think  that  nutrient  suppositories  are  so 
well  suited  for  cases  of  peritonitia  as  ia  the  ready-made  fluid  injection. 
Irritability  of  the  rectum  may  be  met  to  some  extent  by  washing  it  out 
now  and  then,  and  by  a  weak  injection  of  cocaine.  In  the  more  advanced 
cases  the  sphincter  begins  to  relax  as  the  loss  of  power  progresses,  and 
then  very  usually  nothing  can  bo  retained*  It  is  undesirable  to  vex  the 
last  hours  of  a  dying  man  by  nutrient  enemas  simply  because  it  is  the 
custom. 

If  there  be  diarrhcea,  or  if  the  bowels  he  acting  freely,  then  rectal 
feeding  cannot  he  adopted  ;  but,  fortunately,  in  these  cases  the  vomiting 
is  as  a  rule  slight,  and  fluid  and  a  certain  amount  of  nourishment  can  be 
taken  by  the  mouth.  It  is,  perhapa^  needless  to  add  that  in  cases — with 
or  without  diarrho^a^in  which  there  is  no  vomiting,  all  that  ia  given  may 
he  given  by  the  mouth. 

Much  complaint  is  often  made  by  patients  with  peritonitis  of  the 
horrible  state  of  the  mouth.  The  tongue  is  dry  and  stifl;  and  such  sense 
of  taste  as  remains  is  only  capable  of  perceiving  a  bitter  na^^tiness. 
Something  can  he  done  to  relieve  this  by  keeping  the  teeth  brushed, 
by  washing  the  mouth  out  with  a  1  in  80  carbolic  lotion  or  with  a 
mixture  of  eau  de  Cologne  and  water,  by  directly  cleaning  the  tongue, 
and  by  keeping  it  moist  with  glycerine  and  water. 

(iii.)  0/wwm.  — Here,  again,  the  old  practice  appears  to  be  the  l>est. 
Give  as  little  opium  as  is  possible.  In  the  early  stages  of  acute  peritonitis, 
and  especially  in  the  perfomtive  forma  and  in  those  depending  upon 
appendix  troubles,  m*irphia  in  the  hypodermic  form  is  absolutely 
necessary.  In  the  worst  instances  it  may  certainly  avert  deaih  from 
shock.  Under  its  influence  the  patient  revives,  and  the  more  intense 
eymptoms  become  greatly  nio<lified. 

Morphia  should  never  become  routine  practice  in  peritonitis.  It 
masks  the  s^^mptoras,  hinders  the  natural  process  of  cure,  and  hampers 
treatment.  The  indication  for  it  is  actnal  pidn^  not  mere  restlessness 
and  misery.  In  the  septic  forms  but  very  little  morphia  is  called  for, 
often  none  at  all.  ItJS  evil  effect  in  the  after-treatment  of  cases  of 
alxlominal  section  has  been  amply  demonstrated.  In  quite  hopeless 
cases  there  can  be  no  objection  to  its  freer  employment,  hut  in  others 
the  administration  and  the  dose  of  the  drug  must  be  sanctioned  and 
meiisured  by  the  one  symptom,  pain, 

I  have  noticed  that  in  those  who  are  dying  of  general  peritoneal 
sepsis^  a  greater  sense  of  relief  usually  follows  the  hypodermic  injection 
of  strychnia  than  of  morphia.  The  strychnia  appears  to  act  as  a  stimulant 
— the  patient  revives    for  a  while  and   feels   more   hopeful    under   its 
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influence,  his  meanings  cease,  his  miseries  are  less  unendurable,  and  for 
the  twentieth  time  he  thinks  he  may  get  better. 

(iv.)  AperterUs. — At  the  beginning  of  the  century  the  use  of 
aperients  was  a  necessary  element  in  the  routine  treatment  of  periton- 
itis. By  aperient  treatment  may  be  understood  the  obtaining  of  an 
action  of  the  bowels  by  either  drugs  or  enemas.  After  a  certain 
number  of  years  the  practice  altered,  and  the  dictum  went  forth  that 
when  any  signs  of  peritonitis  were  present  aperients  were  to  be  abso- 
lutely forbidden. 

Within  the  last  few  years  the  more  ancient  method  has  been  in  a 
small  degree  revived,  but  it  has  been  revived  with  very  radical  modifica- 
tions. To  Mr.  Lawson  Tait  the  profession  is  indebted  for  this  return  to 
an  almost  forgotten  practice,  and,  above  all,  for  the  employment  of  that 
practice  ^vith  the  new  element  of  discrimination.  Mr.  Tait's  measure 
has  been  frequently  spoken  of  as  "the  treatment  of  peritonitis  by 
aperients,"  and  it  has  been  assumed  by  some — ^and  probably  with  dis- 
aster— that  a  purgative  is  necessary  in  every  case  of  peritoneal  inflam- 
mation. Mr.  Tait's  precise  words  on  this  subject  are  as  follows : — "  I 
have  never  said  that  the  purgative  treatment  will  cure  peritonitis,  for 
peritonitis,  once  it  is  completely  established,  is  a  practically  incurable 
disease  and  almost  uniformly  fatal "  (16). 

It  is  on  this  very  point  that  the  centre  of  the  position  with  regard 
to  this  treatment  turns.  Aperients  can  never  be  adopted  in  the  routine 
treatment  of  peritonitis.  In  the  larger  proportion  of  cases  this  measure 
is  entirely  useless,  and  in  the  great  series  of  the  septic  forms  it  is  more  or 
less  impracticable.  In  most  of  these  septic  examples  enemas  and  purges 
of  any  kind  may  be  administered,  but  the  probability  is  that  the  bowels 
will  not  act  at  all,  and  if  they  do  it  is  more  than  probable  that  the 
treatment  will  not  aff*ect  the  prognosis  in  the  least,  certainly  not  in  the 
patient's  favour.  If  the  aperient  could  eliminate  the  fatal  poison  which 
is  circulating  in  the  patient's  system  then  good  might  follow,  but  even 
the  most  enthusiastic  advocates  of  purging  cannot  creJit  their  drugs  with 
this  power. 

No  doubt  there  is  within  the  intestine  an  amount  of  noxious  or 
poisonous  matter  which  remains  harmless  so  long  as  the  viscus  retains 
its  normal  condition,  but  which  may  lead  to  septic  symptoms  if  certain 
changes  are  induced  in  the  wall  of  the  bowel  or  possibly  in  its  contents. 
This  hiis  been  especially  shown  in  connection  with  the  potentLilities  of 
the  colon  bacillus,  and  it  is  clear  that  these  noxious  elements  include  not 
only  simple  chemic<al  substances,  but  also  various  micro-organisms  and 
their  hurtful  products.  It  apjM^ars  to  be  equally  evident  that  the  in- 
jurious matters  within  the  disordered  bowel,  within  certain  possibly 
narrow  limits,  can  be  got  rid  of  by  the  action  of  aperients. 

The  condition  in  which  aperients  appear  to  be  especially  useful  is  in 
that  called  by  Olshausen  "  pseudo-ileus."  This  name  is  applied  to  certain 
symptoms  which  are  sometimes  met  with  after  abdominal  operations — 
and  possibly  under  other  circumstances ;  and  which  may  certainly  lead 
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to  fictiml  peri  toil  itis.  Tbey  are  not  so  mucli  the  jiheuumeriii  of  any  form 
of  i>eritonitis  as  of  a  condition  which  may  precede  it. 

The  symptoms  are  thi^si* : — 0\\  the  second  or  third  day  after  a  not 
necessarily  severe  abtlominal  operation  the  alxiomeri  bttconics  distended, 
the  pitient  becomes  uncomfortable,  and  com[>lain»  of  **\nud."  The 
distension  increases  ;  vomiting  sets  in.  At  first  only  the  contents  of 
the  stomach  are  rejected  ;  ver}^  sooti  the  matter  becomes  bilious,  and 
frnally  tbere  is  copious  **  cotTee  grounds  "  vomiting,  and  the  vomit  may 
]jresent  a  fieculent  odour*  The  vomiii ng  tends  to  become  worse  and  worse, 
and  is  mucli  more  cnpiuus  than  is  common  in  peritonitis.  The  pulse  l>o- 
comes  smaller  and  feel)lcr,  the  temjierature  usnally  sinks^  and  exhaustion 
increases  with  ahum i rig  rapidity.  On  the  fourth  or  fifth  day  after  the 
operation  the  patient  may  *lie.  At  the  necropsy  the  peritoneum  TBXiY 
fie  found  practically  luichanged,  or  to  exhibit  so  tritling  a  degree  of 
peritonitis  as  not  to  account  for  the  symptoms  nor  for  the  fatal  result. 
Various  explanations  of  this  condition  have  been  given.  There  is  no 
doubt  that  the  nervous  disturbance  which  attends  any  abdominal  Ojera- 
tion  leads  to  some  degree  of  intestinal  j)araly6is.  This  paralysis, 
attended  as  it  is  by  vaso-moh>r  changes  in  the  liowcl  wall,  is  favourable 
to  the  absorption  of  septic  matters  from  the  intestine.  The  paresis  may 
be  slight  and  may  disjippear  siMjntaneousIy,  or  it  may  subside  if  the 
distension  of  the  bowel  can  be  relie\'ed  by  the  introduction  of  a  rectal 
tube,  II  it  persist  it  appears  to  permit  of  a  filtration  of  septic  materials,  of 
bacteria,  or  of  their  products,  through  the  irUestinal  wall.  These  agents 
are  readily  taken  up  by  the  peritoneum  and  a  septicanri  a  commences. 

Anyhow,  it  Wius  pointed  out  by  Mr,  Tait,  and  has  liecn  made 
evident  to  most  surgeons  who  have  followed  his  teaching,  that  if  an 
action  of  the  bowels  can  be  obt^iined  at  the  outset  of  the  symptoms, 
either  by  the  admirustnition  of  a  purgative  or  by  an  eriema^  the  trouble 
in  a  large  proixjrtion  of  cases  j masses  away  and  the  yjaticfjt  makes  a 
good  recovery.  It  carmot  be  said  that  this  gorMl  result  follows  in  all 
cases,  and  it  is  evident  t!iat  the  jmrgative^  like  the  emetic  given  in 
acute  poisoning,  can  only  bring  abruit  an  arrest  of  the  s3'mptoms  within 
certain  limits.  When  general  peritonitis  has  once  established  itself  an 
aperient  is  luiavailing.  In  those  septic  cases  in  which  diarrhoea  occnsionally 
sets  in  this  is  only  too  apparent.  In  some  examples  of  perityphlitis  the 
prompt  evacuation  of  the  bowels  is  often  attended  with  the  vory  best 
resnlts. 

(v.)  B!ootl-kitin% — This  measure  of  treatment  may  with  advantage 
be  more  extensively  employed.  It  is  no  longer  likely  to  be  UEid  in  the 
unreasoning  and  mechanical  fa^hitm  of  bygone  days.  In  robist  forms 
of  loealised  peritonitis  l>locK34etting  is  attended  with  admirab^e  results. 
In  perityphlitis,  again,  the  applimtion  of  half-a-dozen  leeches  often  acts 
with  magical  eftect.  In  the  older  accounts  of  the  treatment  of  peritonitis 
by  bleeding  no  good  appe^ars  to  have  followed  in  cases  in  which  the  iriHum- 
mation  was  diHiised,  except,  perhaps,  in  some  exjimples  dtie  to  injury. 
On  theoretical  grotmds  this  is  precisely  ^vhut  would  be  expected, 
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(vL)  Operative  measure^, — These  are  represented  by  incision  and  drain- 
age, with  or  without  irrigation.  This  treatment  must  be  considered 
as  it  applies  to  peritonitis  under  two  entirely  different  aspects.  In  one 
series  of  cases  there  is  vigorous,  well-defined  inflammation,  the  local 
symptoms  are  marked,  pus  is  produced  and  may  be  considerable  in 
amount,  and  the  exudation  is  more  or  less  clearly  localised.  Examples 
under  this  heading  are  afforded  by  peritonitis  started  by  mischief  in  the 
vermiform  appendix,  by  many  forms  of  peritonitis  within  the  pelvis  and 
in  the  subphrenic  region,  and  by  certain  cases  of  limited  inflammation 
following  injury  or  perforation. 

In  the  other  series  of  cases  the  peritonitis  is  diffused,  the  consti- 
tutional symptoms  are  more  prominent  than  the  local  ones,  the  changes 
in  the  serous  membrane — so  far  as  evidence  of  inflammation  is  concerned 
— are  comparatively  slight,  and  are  out  of  proportion  to  the  general  dis- 
turbance. This  form  is  illustrated  by  cases  in  which  there  is  a  general 
septic  intoxication  starting  from  the  peritoneum,  by  peritonitis  due  to 
perforation  or  following  after  strangulated  hernia  or  enteritis,  by  puer- 
peral peritonitis,  and  by  examples  of  genuine  peritonitis  following 
operations  upon  the  abdomen. 

In  the  first  series  of  cases  surgical  interference  by  incision  and 
drainage  ranks  with  the  procedure  of  evacuating  a  large  abscess. 

In  the  second  series  the  cut  into  the  abdomen  and  the  subsequent 
flushing  out  or  drainage  are  to  be  compared  with  the  washing  out  of 
the  stomach  after  an  active  poison  has  been  swallowed. 

In  the  one  case  the  body  has  to  be  rid  of  the  products  of  a  robust 
and  possibly  limited  inflammation ;  in  the  other  case  an  attempt  has  to 
be  made  to  remove  from  a  cavity  a  poison  which  has  already  wrought 
no  little  liarm.  The  operation  in  the  latter  instance  is  directed  not  so 
much  against  an  inflammatory  outbreak  as  against  a  progressive  poisoning. 

The  operative  treatment  of  suppurative  peritonitis,  especially  when 
the  effusion  is  localised,  has  been  remarkably  successful.  Records  of  the 
operation  extend  back  into  the  eighteenth  century,  and  all  that  modem 
surgery  can  lay  claim  to  is  the  application  of  the  treatment  with  greater 
boldness,  with  greater  frequency,  and  "with  infinitely  less  delay. 

The  operative  treatment  of  general  diffused  non-tuberculous  peri- 
tonitis has  little  progress  to  chronicle.  A\Tien  once  this  diffused  peritoneal 
inflammation  is  well  established  the  possibility  of  saving  life  by  operation 
is  not  great.  The  measure  which  has  met  with  most  success  is  repre- 
sented by  the  opening  of  the  abdomen,  by  the  free  evacuation  of  the 
peritoneal  effusion,  and  finally  by  the  evacuation  of  the  bowel  by  means 
of  a  temporary  faecal  fistula  established  in  the  small  intestine.  That 
the  bowel  should  be  emptied  in  the  majority  of  these  cases  is  most 
desirable.  Operation  to  be  of  service  in  the  acute  and  diffuse  form  of 
peritonitis  must  be  done  early.  If  the  gravity  of  the  patient's  position 
be  appreciated,  it  will  be  evident  that  a  carefully  made  incision  into  the 
abdominal  cavity  can  hardly  add  to  his  peril,  while  on  the  other  hand  it 
may  be  the  means  of  saving  his  life. 
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Tbe  treatment  of  perforative  pentonitis  by  operation  has  become  lees 
rlesperato  in  proportion  aa  th«  laparotomy  bas  bect>  performed  tbe  earber. 
There  is  little  to  !h3  gained  by  fk^lay  in  i^uch  cases. 

In  peritonitis  cine  to  intestinal  obBtruction  or  to  puerperal  septicEPmia, 
the  results  of  ojierative  interference  have  not  so  far  been  very  enrouiag- 
ing  The  prognosis  will  be  less  gloomy  in  these  two  affections  when  the 
former  condition  is  treated  by  early  exploration,  and  when  the  latter  ia 
prevented  by  sm table  antise]»tic  precautions. 

Frederick  Trkves, 
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AouTK  Peritonitis  of  Undetermined  Natui^e* 

I.  Peritonitis  associated  with  erysipelas.^ — Tlijit  tbe  various  serotis 
membranes  of  the  botJy  are  occ<ksionally  the  seat  of  acute  inHamniatior*  in 
the  course  of  erysipelas  is  generally  recognised  ;  and  having  regar*!  to  the 
relationship  of  these  structures  to  the  lymphatic  system,  a  nil  to  the 
spread  of  the  virus  of  the  infective  process  liy  the  lymphatic  channels, 
the  coexistence  might  perhaps  be  exj>ected  to  happen  more  often  than  it 
does.  The  infretiuency  of  the  implication  of  the  peritoneum  is  perhaps 
explained  by  tlie  fact  that  the  lymphatics  of  tbe  alxlominal  wall  do 
not  diredltf  communicate  with  it. 

Excluding  from  present  consideration  "/he  caae«  of  peritonitis  asso- 
ciated with  erysipelas  which  occur  m  the  puerperal  state  (see  Puerperal 
Peritonitis),  and  those  in  the  new  born  [nde  iftfra)^  authentic  records 
exist  of  the  occurrence  of  pcritoru*al  i^Haiumation  secondary  to  ex 
tensive  erysipelas  of  the  trunk,  and  moie  particularly  of  the  abdominal 
jjarietes  (s'e,  8).^ 

^  Dr.  Wilks  reconls  the  ca*e  of  a  child  age*!  two  years  who  died  a  niontli  after  blq  ex- 
tensive  burn  of  tlie  abijom^n.  Two  dayj*  l>tf(ore  its  death  severe  ayintjjtoiiis  wet  in,  and  nciite 
i;erit;'ml  pt-ritonitis  wns  found  after  death.  Tin*  ot:c  isiotial  cont  urrencc  of  duodt^aal  uker  w  tth 
hoth  buraa  siud  eryeipelas  may  be  riitiiemWred  m  tUia  coimection. 
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The  clinical  histories  of  such  cases,  however,  give  but  little  evidence  of 
symptoms  referable  to  the  peritonitis,  and  sometimes  no  suspicion  of  the 
complication  has  existed,  post-mortem  examination  alone  revealing  the 
condition  of  the  serous  membrane.  Pain  and  tenderness,  when  present, 
appear  to  be  but  slight,  and  are  ditiicult  to  separate  from  these  same 
symptoms  due  to  the  erysipelas ;  some  vomiting  has  been  not^d,  and  a 
fall  rather  than  a  rise  of  temperature  has  been  said  to  mark  the  onset  of  the 
peritonitis.  So  far  as  is  known,  the  condition  is  always  fatal  within  a  very 
few  days.  After  death  a  general  acute  peritonitis  is  found,  marked  by  much 
hypersemia  of  the  vessels,  stickiness  of  the  surface  of  the  membrane,  and  a 
variable,  though  inconsiderable,  amount  of  purulent  effusion,  with  flakes 
of  fibrinous  lymph  lying  among  the  slightly  adherent  intestinal  coils. 

II.  Peritonitis  in  connection  with  certain  eruptive  fevers. — 
Amon^  the  rarer  complications  and  sequels  of  the  exanthems,  acute 
peritonitis  must  be  mentioned  along  with  acute  pleurisy,  pericarditis,  and 
meningitis,  ^vith  one  or  more  of  which  it  occasionally  coexists.  Infre- 
quent as  it  is,  it  would  seem,  like  other  inflammations  of  serous  mem- 
branes, to  be  met  with  somewhat  of tener  in  sairkt  fever  than  in  other 
maladi3S  of  this  group,  and  in  this  disease  it  may  be  independent  of 
a  nephritis,  or  associated  with  it.  In  nieasles  and  srmiUpox  acute  peritonitis 
has  be3n  seen,  but  most  exceptionally.  In  typhus  fever  it  has  occurred 
with  scarcely  greater  frequency ;  in  one  case  (9)  the  onset  followed  a 
cold  bath,  administered  to  reduce  the  temperature,  and  in  another  (24)  it 
was  obviously  attributable  to  the  rupture  of  a  splenic  infarct,  the  result 
of  endocarditis  (21).  To  the  last -mentioned  accident,  or  to  dysentery, 
are  to  be  ascribed  the  rare  cases  of  acute  peritonitis  which  complicate 
relapsing  fever.  In  enteric  fever  peritonitis  is  not  uncommonly  a  result  of 
intestinal  perforation,  less  often  of  a  ruptuied  mesenteric  gland,  and  is 
sometimes  caused,  as  it  would  seem,  by  the  passage  of  septic  matter  from 
the  ulcerated  mucous  surface  through  an  intact  peritoneal  coat.  Under 
all  circumstances  the  complication  is  an  exceedingly  fatal  one,  though 
recovery  is  not  unknown.  For  the  most  part  the  symptoms  are  but 
slightly  marked,  unless  the  determining  factor  be  perforation  of  the  bowel. 

Among  the  many  sequels  of  influenza  acute  peritonitis  is  to  be 
numbered. 

III.  Epidemic  peritonitis. — An  acute  peritonitis  has  on  rare  occasions 
been  known  to  prevail  in  a  number  of  cases  so  considerable,  within  a 
time  so  limited,  and  over  an  area  so  restricted,  as  to  warrant — at  least 
provisionally — the  application  of  the  term  epidemic. 

Excluding  the  doubtful  examples  of  such  a  condition  reported  by 
some  authors  as  having  occurred  in  the  army  early  in  the  century,  the 
best  known  account,  though  in  some  respects  incomplete,  is  that  of 
the  outbreak  which  took  place  in  August  and  September  1874,  at  the 
Royal  Victoria  Patriotic  Asylum  for  girls  at  Wandsworth,  in  the  in- 
vestigation of  which  Dr.  Anstie  lost  his  life.  Fifty-two  cases  occurred, 
and  of  these  four  were  fatal.  The  outbreak  had  been  preceded  by  an 
epidemic  of  "catarrhal  fever,"  and  by  erysipelas  in  a  few  of  the  childrea 
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A  careful  examination  left  little  doubt  that  the  drinking  of  rain  water 
which  had  become  foul,  partly  from  cont^iraiiiation  by  sewer  giw,  was  an 
iramediate  cause.  Such  are  all  the  facts  now  known  ;  no  clinicid  recorils, 
or  reconls  of  the  post-mortem  appearances  in  the  fatal  cases,  are  availalilc. 
It  was  ar*cucd  at  the  time  that  the  catarrhal  fever  (which  was  a  malady 
attacking  the  respiratory  tract,  commencing  with  soro  throat,  folluwetl  by 
an  eruption  about  the  lips)  was  a  cause  of  the  erysipelas,  and  that  this 
latter  in  some  unexplained  way  determined  the  pentonitis  {11). 

Scarcely  more  complete  is  an  account  of  an  outl>reak  in  the  province 
of  Ontario,  (.'anarla,  in  the  winter  of  1886,  which  is  recorded  by  Dn 
James  Samson,  During  a  period  of  ten  montlis  thirty  cases  were  seen 
within  a  radius  of  four  or  five  miles,  and  of  these  eleven  died,  mostly 
within  two  days.  The  persons  attacked  were  previously  in  good  health  ; 
and»  in  those  which  recovered,  con vale.*icence  did  not  set  in  for  a  fortnight 
from  the  beginning  of  tlic  iUness.  Severe  epistaxis  was  noted  in  most 
of  the  cases. 

A  very  similar  epidemic  in  a  neighbouring  district  was  described  by 
Dr.  Dewar  in  the  following  year, 

IV.  Rheumatic  peritonitis. — The  very  existence  of  I  he  affection  is 
disputed  liy  some,  and  regarded  as  more  than  doubtful  by  many  of  the 
most  recent  and  highest  authorities  (7).  Until  the  exact  nature  of 
rheumatism  is  itself  satisfactorily  explained^  and  the  precise  range  of 
morbid  states  comprised  within  this  name  «vscertained,  much  difference 
of  opinion  concennng  inflammation  of  the  peritoneum  as  u  rheumatic 
manifestation  is  likely  to  prevail.  On  general  grounds  a  rheumatie 
peritonitis  would  appear  to  be  bighl}'  ]jrobal>le,  since  inflammation  of 
the  serons  membranes  of  the  joints  and  of  the  pericardium  are  among 
the  most  fre<|uent  **  terms  '*  of  the  "  rheumatie  seiies  " ;  somewhat  less 
commonly  a  pU'urisy,  and  still  more  rarely  a  meningitis  are  met  with  in 
the  course  of  an  acute  rheimiatie  att«ack,  but  fewer  still  are  those  cases 
of  peritonitis  which  appear  to  have  had  the  l>est  claim  to  \mi  regarded  as 
rheumatie  {mh  references  Nos.  27,  35,  30,  35,  13,  26).  No  explanation 
at  present  is  forthcoming  for  this  remarkable  frcctlom  of  the  peritoneum. 

It  is  certainly  significant  that  in  the  greater  number  of  crises  recorded 
there  was  a  coexistent  pleurisy »  and  frei|uently  a  pericarditis  or  pneumonia, 
or  both  ;  and  the  possibility  of  extension  of  the  infiamm.itiun  from  the 
pleura  to  the  peritonetmi  must  not  be  lost  sight  of  in  determining  the 
specificity  of  the  rheumatic  origin.  After  excluding  all  doubtful  cases^ 
however,  there  still  remain  some  in  wdu'ch  a  ]>eritoniti3  of  rapid  onset, 
transierjt  duration,  and  equally  rapid  disappearance  {feattues  which  arc 
eminently  char-ieteristic  of  an  acute  rheumatic  eourse)^  appeared  either 
before  weH  marked  arthritis  and  other  accepted  rhenmatic  phenomena, 
or  acccunpanying  them,  or  after  them  ;  such  cases  seem  to  justify — 
provisionidly,  at  Iciust — the  inclnsionof  an  inflammation  of  the  peritoneum 
among  the  various  maidfestations  of  the  rheumatic  diathesis.  A  remark- 
able case  is  recorded  by  Martin  of  a  piitient  who,  for  nine  years,  ex- 
hibited almost  annually  some  rheumatic  symptoms  :  articular  rhcuniiitism, 
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two  attacks ;  pericarditis,  two  attacks ;  muscular  rheumatism ;  cerebral 
rheumatism  {sic) ;  and  finally  succumbed  after  two  days  to  an  attack 
of  peritonitis  for  which  no  obvious  cause  was  found. 

The  symptoms  as  a  rule  are  not  well  marked,  and  offer  no  features  of 
distinction  from  acute  peritonitis  otherwise  caused ;  the  course  is  rapid, 
and  a  fatal  result,  for  which  the  affection  of  the  serous  membrane  is  not 
wholly  responsible,  is  the  rule  rather  than  the  exception.  After  subsidence 
of  the  symptoms  they  have  been  known  to  recur  in  the  course  of  the 
same  rheumatic  attack.  On  autopsy  the  usual  appearances  of  an  acutely 
inflamed  peritoneum  are  observed,  together  with  an  efiusion  which  is 
seldom  considerable,  is  generally  sero-purulent  in  character,  and  contains 
numerous  flakes  of  lymph.  No  bacteriological  examination  of  the  effusion 
has  hitherto  been  recorded,  but  the  obvious  characters  of  the  fluid  suggest 
the  presence  of  micro-organisms,  the  source  of  which  remains  for  the 
present  a  matter  of  conjecture.  It  is  permissible  to  suppose,  however, 
in  accordance  with  the  views  generally  accepted,  that  the  microbes 
are  derived  from  the  alimentary  tract,  and  gain  entrance  to  the 
peritoneal  cavity  through  the  walls  of  the  canal  which  certain  morbid 
changes,  induced  in  this  case  by  the  '*  rheumatic  poison,"  have  made  less 
resistant  to  their  passage.  But  it  is  quite  imknown  whether  the  hypo- 
thetical toxic  substance  acts  primarily,  by  way  of  the  blood-vessels,  upon 
the  peritoneum,  the  changes  in  the  intestinal  walls  proceeding  from  the 
serous  covering  towards  the  mucous — whether,  that  is,  a  peritonitis 
primarily  toxic  subsequently  becomes  septic — or  whether  the  poison  induces 
its  effects  in  the  opposite  direction,  namely,  from  the  mucous  outwards  to 
the  serous  layer,  damaging  the  tissues  and  so  permitting  the  migration  of 
the  organisms — whether,  that  is,  the  peritonitis  be  septic  from  the  first  and 
secondary  to  "rheumatic  changes"  in  the  viscera.  In  support  of  the 
former  hypothesis  it  has  been  found  experimentally  that  the  injection  of 
chemical  irritants  into  the  abdominal  cavity  of  animals  may  be  followed 
by  a  sero-fibrinous  exudation,  free  at  first  from  organisms,  but  in  which 
organisms  have  subsequently  been  found  with  purulent  results;  the 
inflamed  coats  of  the  intestines  having  permitted  their  passage  inwards. 

The  latter  view  has  been  strongly  advocated  by  those  observers  who 
have  ascribed  many  cases  of  a  localised  form  of  peritonitis,  namely, 
perityphlitis,  to  rheumatic  agency.  Noting  the  very  large  amount  of 
lymphoid  tissue  which  enters  into  the  structure  of  the  appendix  vermiformis, 
and  the  close  similarity  the  organ  bears  in  this  respect  to  the  tonsils,  and 
having  regard  to  the  frequency  with  which  acute  inflammation  of  these 
bodies  is  associated  with  other  rheumatic  manifestations,  they  are  dis- 
posed to  consider  ?.  rheumatic  appendicitis  as  bearing  the  same  relation  to 
the  underlying  constitutional  state  as  does  rheumatic  tonsillitis,  and  thus 
to  consider  the  perityphlitis  as  secondary  to  the  affection  of  the  appendix. 
Should  this  ultimately  prove  to  be  a  true  explanation,  a  stronger  justifica- 
tion for  the  existence  of  a  "  rheiunatic  peritonitis "  will  be  forthcoming 
than  exists  at  present.  Clinically,  however,  the  e\ndence  for  rheumatic 
perityphlitis  is  far  from  being  complete ;  to  a  great  extent  it  is  based  on 


the  fact  tbat  certain  patients^  who  presenter!  sytTiptoms  of  append icitiSi 
recovered  on  treatment  by  salicylate  of  smla  (37,  4>  31,  22^  10).  This 
kind  of  argument  is  not  quite  satisfactory,  and  is  insufficient  to  warrant 
a  belief  that  "gouty  perityi>hlitia  is  extremely  conunon;'*  or  tliat,  "in 
other  words^  perityphlitis  nearly  always  owns  this  on;j;in^  anrl  that  if 
all  cases  were  treated  by  salicylates  at  the  outset,  furtlier  troubles  arul 
surgical  procedures  would  be  rare"  (17),  The  frequent  recurrence  of 
atUickis  of  appendicitis  is  alleged  in  support  of  the  hypothesis  of  a  con- 
stitutional (rheumatic)  origin  for  the  disease,  for  which  it  is  said  to 
account  more  siitisfactorily  than  the  more  mechanicid  causes  to  which  it 
is  usually  attributed. 

V.  In  association  with  nephritis.— An  acute  general  peritonitis  is 
not  an  uncommon  complication  of  Bright'^  disease,  whether  acute  or 
ehroiiic,  perhaps  more  often  of  the  latter,  and  especially  of  the  chronic 
interstitial  variety  ;  but,  as  is  the  ease  with  ihenmatism,  the  peritoneum  is 
much  le^ss  fretfuently  aff'eeied  than  are  the  pericardium  or  pleura  (Id).  Infer- 
ence's di-awn  from  the  statistics  of  various  authors  cannot  Ijo  xery  precise, 
inasmuch  as  no  distinction  is  dra\^^t  between  the  various  forms  of  nephritis 
in  regard  to  the  incidence  of  peritonitis  ;  but  the  complication  probably 
occurs  in  about  10  to  12  per  cent  of  all  cases  of  Bright's  disease. 
Occasionally  in  these  eases  the  peritonitis  coexists  with  a  pleurisy  or 
pericarditis. 

The  symptoms  are  even  more  apt  to  Ijo  in  abeyance  than  they  are  in 
the  rheumatic  state,  and  the  condition  is  often  unexpectedly  discovered 
after  death.  The  eifusion  is  piu*ulent,  and  a  marked  alisence  of  injection 
of  the  serous  membrane  has  been  often  noticed  by  Fagge, 

The  pithology  of  this  condition  is  obscure,  but  would  seem  to  be 
allied  to  that  of  **  rheumatic  peritonitis."  The  primary  irriUuit  is  assumed 
to  l»e  some  toxic  material  derived  from  the  products  of  tis&ue  waste  which 
the  diseased  kidneys  fail  to  eliminate,  and  this,  like  the  rheumatic  poison, 
may  be  supposed  to  cause  a  simple  peritonitis  in  the  first  instance,  which 
in  time,  as  organisms  invade  the  serous  cavity  from  the  intestines  through 
their  damaged  walls,  l>ecomes  purulent ;  or,  since  affections  of  the  intes- 
tinal mucous  membrane,  even  to  the  extent  of  ulceration^  are  known  to 
occur  in  the  course  of  Bright's  flisciise,  the  peritonitis  may  be  really 
infective  from  the  first.  Extension  from  the  pleura  and  peri  earth' um  may 
ex]>lain  some  cases.  Rauer,  after  observing  that  peritonitis  is  **  com- 
jKiratively  frequently  observed  *'  in  chronic  Bright's  disease,  continues  : — 
''Whether  this  increased  tendency  to  ]>eritoneid  inflammation  in  ehrcmic 
degeneration  of  the  kidneys  is  to  l>e  ascribed  to  the  altered  constitution 
of  the  blooil,  or  to  the  mechanical  element  of  distension  of  abundant 
serous  infiltration  and  stagnation  of  blood  dtio  to  the  presence  of  that 
ascite^^,  cannot  yet  be  determined  ;  for  both  views  there  exist  reasons  for 
and  agiiinst.  AVe  generally  find  the  peritoneum  thickened  and  swollen 
after  long-standing  ascites ;  nevertheless  a  terminal  peritonitis  is  more 
frequently  met  with  in  cases  of  Bright's  disease  than  in  dropsy  from  any 
other  cause.'* 
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VI.  Idiop2,thie. — Included  within  this  group  are  those  cases  which, 
though  doubtless  directly  dependent  upon  bacterial  invasion,  are  not 
connected  with  any  of  the  more  distinctly  defined  infective  processes 
already  mentioned ;  nor,  in  the  complete  absence  of  any  rheumatic 
symptoms,  •  are  yet  to  be  accepted  as  "  rheumatic "  in  character. 
Whether  a  more  precise  knowledge  of  the  nature  of  rheumatism,  and 
especially  of  its  relation,  if  any,  to  "  chill,"  will  ultimately  allow  them  all 
to  be  placed  in  the  same  category  remains  to  be  seen ;  but  meanwhile 
they  offer  sufficient  clinical  characteristics  to  justify  their  being  placed  in 
a  group  apart,  and  provisionally  desciibed  as  "  idiopathic,"  or  "  primary 
acute  peritonitis,"  for  lack  of  a  more  correct  name.  Two  classes  of  cases 
are  here  referred  to. 

In  the  one  class  adults  are  the  principal  sufferers,  in  the  other 
children  between  the  ages  of  five  and  twelve  years,  mostly  girls, 
(fifteen  out  of  twenty-five).  Of  the  latter  class  a  most  instructive  and 
complete  case  is  described  by  Dr.  S.  West,  which  proved  fatal  in  five 
days,  and  was  marked  by  a  persistently  low  temperature.  Mr.  Watson 
Cheyne  has  drawn  attention  to  the  marked  fatality  of  acute  iaflammation 
of  serous  membranes  characterised  by  low  temperatuies  .'uii  associated 
with  streptococcus  infection.  Mr.  Southam's  case  of  acn  ,e  suppurative 
peritonitis  was  apparently  idiopathic.  In  the  recorded  cases  no  cause  what- 
ever can  be  assigned,  nor  can  the  determining  factor  of  the  bacterial  invasion 
of  the  peritoneum  (unless  it  be  by  way  of  the  genital  tnict  in  some  of  those 
occurring  in  women)  be  recognised,  unless  it  were  exjKDsure  to  cold, 
getting  wet,  lying  face  downwards  on  the  damp  grass,  swallowing  iced 
water  when  overheated,  ar  J  the  like.  According  to  recent  observations 
it  seems  possible  for  bacceria  to  migrate  through  the  wall  of  the  bowel 
without  any  obvious  lesion,  though  the  very  fact  of  their  doing  so  implies 
some  diminution  in  the  normal  resistance  of  the  various  tissues  concerned. 
This  supposition  would  go  some  w£:y  to  explain  many  of  the  so-called 
idiopathic  cases,  yet  it  would  still  leave  unanswered  the  question,  "  What 
determines  the  greater  vulnerability  of  the  coats  of  the  intestine?" — to 
which  "  the  conditions  brought  about  by  chill  "  is  a  possible  answer.  The 
patients  have  been  almost  invariably  in  perfectly  good  health  previously, 
the  first  symptoms  complained  of  have  generally  been  referred  to  the 
abdomen,  and,  with  a  few  exceptions  in  which  empyema  has  supervened, 
they  have  been  confined  to  the  same  region.  The  character  of  the  attack 
is  most  acute  and  severe,  causing  death  generally  within  a  few  days.  The 
abdominal  pain  and  tenderness,  the  vomiting,  constipation  and  meteorism, 
small  quick  pulse  with  anxious  countenance,  anorexia,  thirst  and  high 
temperature  correspond  to  the  ordinary  features  of  acute  peritonitis  in  its 
fulminant  form. 

Such  cases  are  apt  to  be  mistaken  during  life  for  peritonitis  due  to 
perforation  of  the  stomach  or  intestine,  or  for  acute  intestinal  obstruction  ; 
and,  as  on  necropsy  no  cause  for  their  occurrence  is  revealed,  their 
diagnosis  and  their  pathogeny  are  equally  obscure.  The  limitation  of  the 
symptoms  and  the  restriction  of  the  morbid  changes  in  almost  every  case 
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to  the  peritonGum,  is  atnkingly  in  contrast  with  those  cases  already 
deseriljed  aa  rheumatic,  and  suggest  a  eonipirison  with  those  not 
infrequent  examples  of  primary  pleurisy,  simple  and  purulent,  for  which 
no  more  conclusive  caui^o  can  ho  alleged  than  "chilL"  Dn  Foxwell, 
however,  recorcls  a  case  of  a  man  aged  fifty,  and  another  of  a  child  aged 
four  years,  Injth  of  whom  died,  and  in  huth  after  deuth  an  acute  purulent 
peritonitis  was  found  together  with  some  ]jus  in  eat-h  pleural  caWty  in 
the  man,  and  a  pint  of  pus  in  the  pericardium  of  the  child.  No  history 
of  rheumatism  or  of  other  cause  is  given.  The  comparison  becomes  still 
closer  if  we  include  cases  of  acute  priraary  ascites,  s^ich  as  are  occasionally 
described,  in  wliich  the  efl'usion  is  wholly  serous.  Nevertheless,  similarity, 
oven  if  valid,  docs  not  furnish  an  explanation. 

In  connection  with  the  so  called  idiopathic  peritonitis,  certain  observa- 
tions of  Dr.  H.  P.  I  la  ^vk  ins  are  not  to  be  forgotten.  Dr.  Hawkins  in 
certain  casefl  of  this  kind  raiide  microscopic  sections  of  the  appendix 
which  to  the  naked  eye  appeareil  ipiite  normal.  The  microscope^  how- 
ever, in  the  eases  examinefl,  revealed  minute  abscesses  in  its  structure  ; 
one  of  them  by  bursting  into  the  peritoneal  cavity  might  set  up  a  peri- 
tonitis, apparently  '*idiopilhic.'* 

Laparotomy,  with  flushing  and  drainage  of  the  peritoneal  cavity,  offers 
the  best  prospect  of  relief. 

Peritonitis  of  the  new  born. — Peritonitis,  as  it  is  met  with  in  the 
new-liorn  inffint,  occui's  both  in  the  actito  and  in  the  chronic  fonn.  The 
latter  is  almost  always  the  result  of  prenatal  syphilis^  and  will  be  con- 
sidered hereafter. 

The  acute  cases  owe  their  origin  to  two  very  different  causes ;  in  the 
one  group,  which  is  becoming  much  less  numerous  as  more  exact  precau- 
tions arc  observed,  the  infection  of  the  jjeritoneuni  follows  the  a!)sorption 
of  septic  matter,  due  to  tlie  ligature  and  separation  of  the  umbilical  cord  ; 
but  Kungc  has  shown  that  in  the  puerperal  septictemia  of  the  new  !iorn 
peritonitis  is  much  less  common  than  pknir^i- pneumonia  ;  four  cases  only 
occurred  in  fifty-five  infants  dying  of  the  general  disease.  Such  cases 
are  invarialjly  fatal  within  a  week.  Associated  with  the  peritoneal 
affection,  and  perhaps  secondary  to  it,  an  erysipelatous  condition  of  the 
abdomi!ial  walls  has  lieen  met  with. 

In  the  other  cases  rupture  of  the  colon,  especially  in  the  neighboiu'- 
hood  of  the  sigmoid  flexure,  has  been  found,  the  intestinal  lesion  being 
attributed  to  pressure  on  the  distended  abdomen  during  partiuition. 
This  explanation  cannot  be  regard eil  as  satisfactory,  for  no  auch  condition 
is  met  with  in  imperforate  anus,  when  the  resistance  cf  the  meconium 
filled  bowel  would  l>e  far  gi^ater.  A  eingidar  case  of  localised  peri  torn  tis, 
evidently  of  some  duration,  and  fatal  the  day  jifter  birth,  is  described  by 
Generisch  i  it  was  apparently  due  to  perforation  of  a  Meckers  diverti- 
culum, or  to  non-closure  of  the  opening  of  the  vitelline  duct 

In  two  cases  of  infants  (6),  aged  twelve  aiid  fourteen  days,  a  fatal 
peritonitis  occurred  for  which  no  cause  could  be  assigned,  unless  it  were 
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coexisting  intestinal  catarrh.  The  inflammation  was  circumscribe(l,  and 
chiefly  in  the  neighbourhood  of  the  ascending  and  transverse  colon. 

The  recognition  of  this  condition  during  life  is  not  easy ;  the  evidence 
of  abdominal  pain  and  tenderness  at  this  age  is  very  indcflnite,  and 
vomiting  and  constipation  are  less  marked  than  in  older  children ;  more- 
over there  is  a  proneness  to  cerebral  symptoms  which  obscure  the 
diagnosis. 

Treatment  must  be  preventive ;  the  diseietse  once  established  is  fatal. 


\V.  H.  Allchin. 
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Chronic  Peritonitis 

Etiology. — The  conditions  with  which  chronic  peritonitis  is  found 
associated,  and  which  in  varying  degree  may  be  regarded  as  causal,  may 
conveniently  be  arranged  in  two  groups :  (A)  Cases  following  an  acute 
peritonitis,  in  the  etiology  of  which  their  causation  is  involved.  (B) 
Cases  which,  from  the  beginning,  have  run  a  chronic  course,  occasionally 
manifesting  acute  or  subacute  outbursts. 

A.  As  with  most  other  diseases  which  pass  from  an  acute  into  a 
chronic  condition,  no  very  definite  point  can  be  taken  from  which  to  date 
the  latter  characters.  But  when  on  the  subsidence  of  an  acute  attack 
of    peritonitis  the   temperature   falls,    and    pain,    tenderness,    vomiting 


characteristic  syraptoins  al)ate,  yet  comijlete  recovery  does  not 
take  place,  and  other  and  in  the  main  less  definite  symjitoms  supervene, 
then  the  case  is  said  to  becorao  chronic.  In  an  acute  case  which  has 
completed  its  course,  and  ended  in  a  total  ahsence  of  symptoms  and  in 
restoration  to  health,  the  products  of  the  inllaramatory  process  either 
become  hroken  down  and  removed  by  absorption  or,  as  often  happens, 
membranes  and  fibrous  adhesions  are  found  as  the  direct  results  of  the 
acute  condition.  On  examining  the  alnlomen  in  later  years  these 
adhesions  are  often  wrongly  regarded  as  e\adences  of  chronic  peritonitis — 
the  more  especially  since,  as  will  presently  be  seen,  similar  structures  do  no 
doubt  form  an  imjjortJiJit  part  of  the  changes  brought  about  by  the  chronic 
affection.  Between  the  events  of  an  acute  or  of  a  chronic  peritonitis  no 
very  distinct  line  can  be  drawn,  and  hence  on  mere  anatomical  appear- 
ances cases  of  the  acute  disease  lapsing  into  the  chronic  are  likely  to  be 
counted  as  more  numerous  than  the  clinical  histories  would  actually 
warrant  We  must  avoid  any  confusion  between  the  static  results  of 
past  peritonitis  and  the  slo\vly  progressive  changes  of  the  chronic  disease. 

Without  doubt  the  acute  cases  which  are  the  most  Hkely  to  pass  into 
a  chronic  state  are  those  in  which  the  affection  is  circumscribed,  and 
especially  if  there  have  been  several  attacks  j  the  encysted  collection  of 
inflammatory  products  giving  rise  to  a  slowdy  spreading  inflammation 
which  tenils  to  involve  the  entire  serous  membrane.  It  is  not  infrequent 
even  for  the  most  chronic  cases  to  he  marked  by  temporary  exacerbfitiotis 
of  an  acute  or  subacute  character,  as  if  indeed  the  slowly  progressive 
malady  were  itself  an  excitant  to  outbreaks  more  or  less  acute. 

What  may  Iks  the  immediate  irritant  determining  the  chronic  inflam- 
mation in  these  cases  is  not  exactly  knowm.  The  excitants  of  the  acute 
condition  from  w^hich  they  have  lapsed  were  certain  species  of  micro- 
organisms, and  it  is  prolmhle  that  the  chronic  changes  which  may  sub- 
se<|uently  ensue  are  due  either  to  the  irritation  induced  by  some  of  the 
inflammatory  products,  or  to  such  a  perversion  of  the  formative  nutrition 
of  the  affected  tissues  by  the  acute  diaease  that  they  no  longer  maintain 
their  normal  structural  integrity,  but  follow  a  course  which  results  in  the 
production  of  those  tissue  changes  which  characterise  the  inflammatory 
process, 

B,  The  cases  which  are  unattended  at  their  outset  by  acute  symptoins, 
although  these  may  subsequently  arise  m  the  slow  progress  of  the  disease, 
owe  their  causj^tion  to  a  number  of  conditions,  some  of  which  are  most 
obscure,  and  none  of  them  clearly  undei'stood.  They  may  be  provision- 
ally grouped  eis  follows  : — (a)  Idiopathic  ;  (/>}  Toxic  ;  (r)  Chronic  congestion 
of  the  peritoneal  vessels,  and  prolonged  ascites  ;  (d)  Extension  of  inflamma- 
tion from  subjacent  structures  ;  (f)  Tniumatic  ;  (/)  Associated  with  new 
growths.  Such  an  arrangement  is  clearly  based  on  no  scientific  principle, 
but  merely  on  grounds  of  passing  convenience  in  order  to  bring  under 
a  few  heads  the  many  conditions  ivhich  may  precede  the  manifestations  of 
the  peritoneal  aflection.  Clinically  it  is  more  important  to  recognise 
whether  the  attack  be  primary  or  secondaryj  general  or  localieed,  than 
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to  establish  the  cause,  which  indeed  is  often  far  to  6e<5k,  complex  or 
inexplicahle. 

(^r)  htuyjxithk. — Under  this  designation — admittedly  inexact — an»iB- 
eluded  those  cases  which  sufwrvene  (a)  after  exixjsuro  to  cold  and  vrt, 
fatigue,  or  to  other  illclefined  hygienic  errors ;  (/J)  those  which  on  iwt 
occasions  follow  certiiin  of  the  eniptivc  fevers,  especially  metafiles,  pn* 
cursors  which  very  inadequately  indiciibe  the  true  caiisi* ;  and  \y)  xifm 
for  which  antecedents  still  more  vague  may  be  alleged  a^s  tho  det«rmimii| 
factors. 

The  late  Pr  Habershon  (6)  may  be  quoted  to  show  the  disbelief  of  tooi 
physicians  in  strictly  "idiopathic  peritonitis '*;—"  Although  pcntomtaii 
spoken  of  and  treated  as  an  idiopathic  disease,  we  do  not  Bnd  that  H^ 
io ;  it  is  excited  by  injury  to  the  serous  membrsme,  or  by  the  direci 
propagation  of  disease;  out  of  3752  inspections  made  at  Guy's  Hotpitftl 
during  a  period  of  twenty-five  years,  501  were  instances  of  pentooilii; 
but  w^o  cannot  find  a  single  case,  thoroughly  recorded,  in  which  da/mm 
could  be  correctly  reganietl  i\s  existing  solely  in  the  serous  mcmbnniL' 
In  marked  contrast  to  these  figures  are  the  following : — Tftprnt  founil  ^ 
idiop^ithic  c^^^e^  out  of  a  toul  of  24  ;   and  Vierordt  found  1  '  -V 

that  is,  for  23  out  of  53  cases  no  definite  cause  could  lie  asct  r  ]♦» 

But  these  statistics  are  of  very  partial  value  as  no  uniform  l«idi  *i 
tabulation  is  pursued;  and  as  knowledge  liecomes  more  nccur^'^\  *^'- 
tables  constructed  in  successive  periods  become  incomparable. 

As    our   information   grows  more   precise  the  limits  of    thi 
may  be  reasonably  expected  to  grow  narrower,  as  many  of  il 
herein  included,  which  at  present  are  ascribed  to  the  uncertain  c 
just  enumerated,  will  be  assigned  to  their  proper  cause.     Some  o' 
indeed,  are  much  inclined  to  question  the  existence  of  theoe  aam  apift 
from  tubercle  ;  and  it  may  be  admitted  that,  inasmuch  as  many  of  tkeia 
end  in  recovery  and  pOi5t*mortcm  evidence  is  wanting,  distinctive  thfo 
ences  are  hard  to  find 

There  is,  however,  an  increasing  disposition  to  admit  the  exiseteiicv 
of  a  true  non  tul>ercular  chronic  peritonitis,  without  a  clearly  defioil 
cause,  and  comparable  to  certain  cases  of  pleurisy  which  run  a  dnilir 
course,  and  arc  of  equally  doubtful  origin.  By  far  the  most  of  thni 
are  set  down  to  "chill" — cardiac,  hepatic,  and  other  viscemi  disaitti 
being  carefully  excluded.  Sir  George  Johnson  has  de6cril)ed  Umob  u 
"  suUinflammatory,"  and  they  certainly  are  lacking  in  any  very  acti^T  cr 
severe  characters.  The  condition  has  been  met  with  both  in  adults  0^^ 
and  in  children  (12),  but  apparently  wnth  somewhut  groftter  fai^QflOcj 
among  young  girls — a  circumstance  which  suggests  that  tho  mwrnd 
the  infection  may  be  a  vaginitis  or  vulvitis.  Bauer  says  that  **Ijw» 
notwithstanding  his  valuable  work,  has  brought  a  certain  Mnooiit  of 
confusion  into  the  subject,  by  making  the  statement  that  erery  c»i  i 
chronic  peritonitis  is  tubercular/^ 

The  exact  pathological  significance  of  a  *'chill"  is  far  from  d«ar  U>  at: 
if  it  should  prove  to  be  identical  with  what  is  now  vagudy  demgM**' 
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as  **  rheumatic,"  tben  tliG  cases  here  referred  to  \TiIl  find  their  correct 
pathogeny.  It  may  be  fur! her  iiott'd  in  this  connection  that  in  many 
of  thoiie  Intlierto  reported  the  peritonenm  was  not  the  only  serous 
membrane  involved  ;  there  wjis  at  the  same  time  a  general  disposition 
for  tho  fibrons  tissues  to  sufler  in  a  manner  we  arc  accustomed  to 
assfvciatc  with  chronic  rheumatic  affectiont*,  or  with  the  changes  <kie  to 
chronic  gout.  The  ciLse  of  a  lad  dcseribed  by  Faggc  (3)  well  iOnstratCB 
this:  pi  urn,  pericardium,  [leritoncum,  and  tunicia  vaginalis  were  similarly 
affected  with  ed'nsion  into  their  cavities  and  other  evidences  of  chrordc 
inflammxtion,  all  the  viscera  being  healthy  and  no  signs  of  tulierele  any- 
where. Such  facts  strongly  suggest  some  general  (constitutional)  cause, 
for  which  a  pjuallel  may  perhaps  Iwi  found  in  the  well-known  Hahdity  of 
some  persons  to  suHbr  from  subacute  or  chronic  intlamm;ition  of  tho 
mucous  mendiranes,  sometimcB  one  and  sometimes  another  Jjeing  affected  ; 
very  |)ert incut  to  this  was  tlie  ipiestion  asked  by  Fagge,  **  Is  there  a 
ciiUrrh  of  the  serous  membranes  ?"  (4). 

8ome  writers  have  also  been  inclined  to  recognise  a  liability  of  the 
fibrous  tissues  generally  to  undergo  chronic  inrtanunat^iry  changes,  without 
special  h'mitjition  to  one  organ — a  general  fibrosis ;  if  so  a  chronic  peri- 
tonitis chanicteriscd  by  much  fihroirl  overgrowth  might  originate  in  that 
WLiy  (15).  Whether  such  a  condition  exists  apart  from  syphilis  is 
floubtfui 

During  convalescence  from  a  febiile  condition  a  chronic  insidious 
peritomtis  has  been  met  with.  It  is  perhaps  sigtiificant  that  measles, 
which  is  so  pt>tent  as  an  indirect  cause  of  tnberculoi.i8  and  which,  us  a 
Ciiusie  of  acnt-e  peritonitis,  is  much  less  common  than  scarlet  fever  or 
erysipelas  (vhlt  supra),  has  lieen  noteil  as  the  usmd  pieeursur"  of  this  state. 
Henoch  rocoj-ds  a  cJise  of  a  girl  aged  eleven  years  in  whom  such  a  peri- 
tonitis appeared  three  mijuths  after  the  specific  fever  had  sul>sided  ; 
complete  recovery  ultimately  followed,  after  repeated  tapping  and  other 
treatment. 

i^i)  7Wc. — Rheumatism,  Bright's  disease,  alcohol,  Icjid,  and  malaria 
have  each  been  described,  in  virtue  of  their  to.xic  character,  as  causes 
inflamnuition  of  the  |H;^ritiineum,  and  it  has  further  been  aliirnied  that 
they  produce  the  cfieet.  by  way  of  a  sclerosis  of  the  art-erioles  of  the 
peritonenm.  Little  gi-ound  exists  for  some  of  these  statements.  Tho 
relationship  of  the  two  first -nameil  diseases  to  aeuto  peritonitis  has 
already  W'cn  discussed.  As  pixidnctive  of  a  chroiuc  alfeciion  of  the 
serous  mcnd*rane  they  are,  so  fai'  ^is  freijucney  of  r>ccurrenee  is  concerned, 
still  less  eflicient ;  a  chronic  perit*initis  of  rhi^umatic  origin  is  scarcely 
claimed  even  by  the  warmest  supporters  of  the  rheumatic  hypothesis  ; 
and  this  Is  the  more  remarkable  when  the  marked  changes  of  a  chronic 
character  in  other  serous  structures  ia  remembered  in  this  disejise.  In  a 
small  percentage  of  cases  in  Bright's  flisease  the  poi^t  mortem  appearances 
of  a  chronic  change  in  the  peritoneal  structures,  both  local  aud  geneml, 
are  to  be  found  (9). 

It  is  very  difficult  to  a.ssign  to  al<  ohol  its  precise  share  in  the  pro- 
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duction  of  chronic  peritonitis,  since  its  effect  on  the  serous  membrane 
alone — if  any  there  be — cannot  well  be  ascertained.  Like  lead  and  other 
m3tallic  irritants,  like  phosphorus  and  even  Ube  mineral  acids,  alcohol 
behaves  as  a  "  tissue  poison  "  in  proportion  to  the  degree  of  concentration 
in  which  it  is  exhibited  (14).  Prominent  among  the  morbid  changes 
induced  by  these  agents  are  the  structural  changes  of  a  chronic  in- 
flammatory character  in  the  smaller  arteries,  and  following  these  may 
come  a  hyperplasia  (fibrosis)  of  the  connective  tissue  of  the  parts  to 
which  they  are  distributed.  Such  changes,  as  we  shall  see,  are  among 
those  which  characterise  a  chronic  peritonitis ;  and  to  this  extent  alcohol 
may  be  regarded  as  capable  of  exciting  such  a  condition.  But  the 
serous  membrane  does  not  experiencd  the  immediate  effects  of  the 
ingested  poison  as  do  tlie  mucous  membranes  of  the  alimentary  canal  and 
the  liver ;  and  it  does  not  seem  to  be  as  vulnerable  as  the  nervous  and 
muscular  tissues  which  are  so  prone  to  suffer  from  the  intoxicant.  In  the 
exceptional  cases,  therefore,  in  which  a  chronic  peritonitis  is  found  associated 
with  alcoholism,  it  is  practically  impossible  to  say  to  what  extent  the 
state  is  primary  and  independent  of  the  associated  lesions  in  the  viscera, 
especially  in  the  liver  and  kidneys,  which  of  themselves  are  among  the 
causative  conditions  of  the  peritoneal  change.  As  a  factor  in  the  pro- 
duction of  that  form  of  chronic  peritonitis  known  as  perihepatitis.  Dr. 
Hale  White  has  shown  alcohol  to  be  most  important ;  but  even  in  this 
ease  it  is  not  clear  whether  the  change  in  the  serous  membrane  does  not 
originate  from  the  underl3n[ng  liver.     [Vide  art.  "Perihepatitis,"  vol.  iv.] 

No  confirmation  of  the  statement  that  lead  is  a  cause  of  peritonitis 
appears,  after  careful  inquiry  among  those  who  have  had  large  experience 
of  the  results  of  this  poison,  to  be  forthcoming ;  and  I  can  find  no  cases 
recorded.  An  almost  similar  remark  may  be  made  concerning  malaria ; 
though  in  this  case  the  liability  to  frequent  and  even  prolonged  con- 
gestions of  the  abdominal  viscera  might  be  held  to  some  extent  to  dispose 
to  the  existence  of  a  chronic  peritoneal  inflammation  ;  thickening  of  the 
splenic  capsule  and  adhesions  between  this  organ  and  adjacent  structures 
are  frequently  met  with  in  old  cases  of  malaria. 

(c)  Chronic  congestion  of  tlie  pei-iUmeal  vessels  and  jnolonged  ascites, — 
It  sometimes  happens  that  in  the  course  of  an  ascites,  due  either  to 
cardiac  or  to  direct  portal  obstruction,  that  symptoms  suggestive  of  a 
mild  attack  of  peritonitis  supervene,  subsequent  to  which,  perhaps,  the 
effusion  becomes  absorbed  (11).  Or  it  may  be  that  post-mortem  indica- 
tions of  the  existence  of  an  inflammatory  condition  are  manifest,  together 
with  those  of  a  simple  serous  exudation  from  venous  congestion.  It  has 
been  the  custom,  probably  without  sufficient  reason,  and  certainly  without 
satisfactory  explanation,  to  speak  of  such  a  peritonitis  as  being  caused  by 
the  ascites.  More  probable  is  it  that  the  excitant  of  the  inflammation  is 
derived  from  the  liver,  which  is  involved  to  a  greater  or  less  extent  in  the 
production  of  the  ascites,  and  has  itself  undergone  considerable  change. 
Such  cases,  therefore,  infrequent  as  they  are,  probably  belong  to  the 
group  of  causes  which  follows. 
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{d.)  Edension  fntm  suhjftc^'fii  stnt^iures. — ^TIig  etiirting  point  of  a  chronic 
peritonitis  is  not  infrequently  some  morbid  change  in  the  parietes  or  other 
stnictures  covered  by  the  serouB  membrane,  Reference  has  been  already 
made  to  this  as  the  probable  exphmation  of  the  peritonitis  said  to  arise 
in  connection  with  the  old-stanrling  ascites  due  to  protracted  venous 
congestion.  The  visceral  changes  may  be  tlie  result  of  injury  (to  be  con- 
sidered under  a  subsequent  hemling),  or  may  be  of  an  inflammatory  or 
ulcerative  character.  The  etfects  are  far  more  commonly  local  than 
general ;  and  moat  cases  of  circumscribed  chronic  peritonitis  owe  their 
origin  to  some  primary  "\nscerai  lesion. 

Certnin  regions  of  tlie  alMlomen  are  more  likely  to  be  affected  than 
others.  Of  all  these  the  pelvic  peritoneum  is  the  roost  frequently  atl'ected, 
and  here  the  direct  dependence  of  the  inflammation  upon  the  condition 
of  the  organs  is  most  evident.  Next  in  order  of  frequency  are  the  hypo- 
chondria and  epigJiatrium^  where  extensive  changes  of  the  diaphragmatic 
peritoneum  may  be  traced  to  a  pleurisj'  or  pericarditis ;  a  consequence  to 
be  explained  by  the  close  proximity  of  these  structures,  and  by  the  direct 
lymphatic  connection  between  the  several  serous  cavities.  Passing  to  the 
under  surface  of  the  liver,  the  peritonitis  may  be  due  to  an  ulceration 
(not  necessarily  with  perforation)  of  the  stomach,  duodenum,  gallbladder 
or  main  bile-duct's,  and  new  growths  in  this  situation  are  a  frequent  cause 
of  the  same.  Similar  lesions  of  the  coccum  and  appendix^  sigmoid  and 
other  flcxiu-es  of  the  colon,  and  more  rarely  of  other  parts  of  the  intestinal 
tract,  as  well  as  old  hernias,  may  be  the  determining  cause  in  their 
respective  localities  ;  whilst  Baginsky  considers  that  an  intestinal  catarrh 
may  produce  similar  restdts. 

Among  the  causes  of  certain  obscure  partial  peritoneal  inflammaticns 
most  marked  in  the  neighbourhood  of  the  colic  flexures,  Virchow  (1) 
hcis  described  fa't^al  accumulations  which  act  as  mechanical  irritants  to 
the  bowel,  and  may  Itecome  intensified  in  their  cfTecta  by  pressure,  by  a 
blow,  or  by  intense  peristaltic  action. 

Another  very  interesting  form  of  peritoneal  inflammation,  chronic  In 
course  and  more  or  loss  determined  by  the  condition  of  ceitain  of  the 
viscera,  requires  af>ecial  mentiom  Dr.  Hale  Whito  (ID)  has  given  goo<i 
reasons  for  regarding  the  majority  of  cases  of  so-called  perihepatitis,  both 
partial  and  complete,  as  merely  a  variety  of  chronic  peritonitis,  and 
usmdly  accompmied  with  a  splenic  c^ipsulitis  which  is  of  a  similar  nature. 
To  what  extent  the  liver  and  spleen  immediately  determine  the  peritoneal 
alTection  remains  doubtful ;  but  it  is  almost  invariably  associated  with 
a  gi-nnular  kidney,  and  frequently  with  syphilis,  gout,  alcoholism,  or 
obstructive  heart  disease. 

(e)  Traumaik, — Among  the  injuries  which  may  give  rise  to  a  chronic 
peritonitis,  repeated  paracentej^is  is  well  recognised.  Frequently  restricted 
in  its  eflTect  to  the  immediate  neighbourhood  of  the  puncture,  it  some- 
times detennines  a  genenil  affection,  possibly  from  a  lack  of  strict  anti- 
septic precautions.  In  very  rare  cases  the  symptoms  date  from  an  injury, 
such  as  a  kick  or  a  severe  squcesie,  which  may  have  happened  sometime 
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previously.  Henoch  records  such  a  case  in  a  child  which  prov 
How  far  a  lesion  of  some  viscus,  rather  than  a  direct  injury  to 
toneum,  may  have  been  the  actual  starting-point  of  the  inflamma 
generally  remain  doubtful,  and  may  not  be  cleared  up  by  post 
examination.  Long  continued  pressure,  Jis  from  tight-lacing,  woi 
capable  of  inducing  the  features  of  a  slow  peritonitis,  accompanied 
be,  by  few  symptoms  during  life.  Such  accidents  as  the  ru 
abscesses,  splenic  infarcts,  or  cysts  into  the  abdominal  cavi 
already  been  mentioned  among  the  occasional  causes  of  aci 
tonitis ;  very  seldom  are  they  attended  by  symptoms  which  run  a 
course  throughout.  It  may  be  observed  that,  whatsoever  the  i] 
the  injury,  the  effects  on  the  peritoneum  are  more  I'kcly  to  be  1 
circumscribed  than  general  a   1  diffuse. 

(/)  Associided  with  new  growths. — The  relationship  of  peritc 
flammation  to  the  development  of  new  growths  will  be  treats 
conveniently  in  subsequent  sections. 

Among  the  various  structural  changes  determined  by  the  s 
virus  is  a  widespread  fibrous  hyperplasia ;  and  as  a  part  of  this 
the  peritoneum  may  be  extensively  affected,  especially  in  infa 
children  the  subjects  of  the  congenital  disease.  Prenatal  peritc 
a  chronic  character  is  probably  always  due  to  syphilis  ;  but  it 
to  find  certain  visceral  changes,  such  as  cirrhosis,  gumma,  < 
lardaceous  disease,  coexisting  with  the  peritoneal  lesion  (20). 

The  influence  of  sex  and  age. — Even  after  excluding  pelvic  pei 
a  greater  number  of  subjects  of  a  chronic  non-tubercular  peritoni 
all  causes  are  females;  and,  though  no  age  is  exempt,  it  is  c 
more  frequent  in  the  first  half  of  life.  The  evidence  of  the 
among  new-born  infants  has  been  already  treated  of,  and  the  pr 
of  an  acute  idiopathic  affection  in  childhood  has  been  describe 
such  liability  at  this  second  age  period  obtains  in  regard  to 
peritonitis  apart  from  tubercle  ;  indeed,  of  twenty- four  cases  < 
by  Tapret  not  one  occurred  before  ten  years  of  age.  A  consider 
the  causes  just  detailed  would  justify  this  expectation,  for  no 
stances  peculiar  to  this  ag3  are  known  to  exert  any  special  influei 

Morbid  Anatomy. — The  post-mortem  appearances  in  cases  of 
peritonitis  exhibit  considerable  diversity,  both  in  extent  and  in  cl 
The  entire  peritoneum  may  be  involved,  or  the  changes  may  be 
limited  to  one  or  moie  regions,  the  rest  of  the  membrane  presc 
normal  appearance.  Although  there  is  this  very  obvious  dis 
between  general  and  local  pei-itonitis, — a  distinction  of  cons 
symptomatic  importance,  —  the  r.natomical  changes  are  for  tl 
part  identical  in  the  two  states,  and  differ  only  in  extent  and  degi 
a  marked  case  of  general  peritonitis  no  part  of  the  structure 
exempt  from  the  mflammatory  changes ;  and,  similarly,  when  th< 
are  circumscribed  there  is  scarcely  any  part  which  may  not  be  1 
of  them.  Without  doubt,  however,  the  chronic  manifestations  of  ] 
peritonitis — other  than  pelvic — are   more  commonly  restricted 
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Tieighbonrhood  of  the  liver,  the  spleen,  of  the  cjectim  iind  appendix,  and 
of  the  pylorus ;  \\\  these  situations,  also,  the  alTection  gives  the  inost 
marked  e\  idences  of  its  existence,  and  h(}nce  m  most  interesting  clinically. 
But  a  peritonitis  eireuraseribefl  at  first  may  not  ylways  remain  so;  from 
it  th<3  inflammatojy  process  may  slowly  extend  until  the  whole  of  the 
serous  meoxbrane  may  hecome  affected  ;  or  its  progress  may  lie  marked 
by  acute  attacks  in  which,  if  death  occur,  both  acute  and  chronic  changes 
will  be  seen  side  by  side. 

A  description  of  the  post-mortem  appearances  met  with  in  the  varioUB 
forma  of  chronic  peritonitis  falls  most  conveniently  under  the  fol- 
lowing heads:  —  ('/)  The  Peritoneum  itself;  (A)  the  Adhesions;  (f) 
Capsulitis  ;  ('/)  the  Effusion, 

{ii)  Periio/iettm. — ^Thc  essential  changes  in  the  serous  membrane  itself 
consist  in  varying  degrees  of  thickening  due  to  the  fonnation  of  newly- 
de\'elopefl  fibrous  tissue,  which  is  cliaraeterised  by  a  great  tendency 
to  contract.  From  this  cause  the  great  omentum  is  frequently  much 
increiiscd  in  bidk,  and,  unless  fixed  by  adhesions  to  the  lower  part  of  the 
cavity,  is  retracted  towards  the  upper  jj^^irt  of  the  alHlomen,  ratber  oftener 
towards  the  left  side,  forming  a  corddike  structure  which  occjisionally 
appears  to  be  subdivided  into  several  irregular  masses.  The  mesenteries 
are  shortened,  whereby  the  intestines  are  thrown  into  sharp  curx^es  and 
hxips,  and  dragged  hiekwarfJs  towards  the  spiiie^  giving  rise  t^  the  so-cidled 
**  peritonitis  deformans/'  Tlie  mond»rane  itself  loses  its  normal  shiny, 
tnuis])arent  appearance,  and  is  dull  and  opaque  ;  but  a  mere  milky  opiicity, 
with  no  lack  of  gloss  or  la^tre,  is  not  to  be  taken  a,s  evidence  of  in  Ham- 
mation,  for  such  a  change  is  apt  to  ensue  after  death  if  the  membrane 
become  infiltrated  with  Huid.  On  its  surface  small  spots  may  be  seen 
resemlding  tubercle  to  the  naked  eye.  Microscopical  examination,  how- 
ever, shows  that  such  is  not  their  nature  :  nevertheless  it  is  pjssible  that 
such  crises,  troat*3i!  by  operation,  may  have  l>een  assumerl  to  be  tuber- 
culous. Dr.  Payne  has  described  similar  appearances  in  a  case  of  cancer. 
The  chronic  inflammatcjry  process  is  also  marked  by  a  very  flistinct  pig- 
mentation of  the  membrane  and  of  the  adhesions  presently  to  he  de- 
scribccl.  The  colour  may  vary  from  a  faint  grayness  to  al>3olute  blackness, 
and  is  distrilmtcd  irregularly  in  streaks  and  patches  over  the  entire 
peritoneal  surface,  pirietal  and  visceral.  That  chronic  venous  congestion 
should  increase  pigmentation  is  illustrated  under  like  conditions  in  the 
lung,  in  ulcers  of  the  skin  and  otherwise. 

The  changes  in  the  mesenteries  and  in  the  peritoneal  covenng  of  the 
intestines  produce,  in  long-stamling  cases,  a  remarkable  shortening  in  the 
actual  length  of  the  Kiwcl,  as  well  as  a  contraction  in  its  diameter — all  of 
which  changes  consiilcraUly  interfere  with  the  normal  perisUdsis. 

(h)  Jdhrjtiims, — The  inHammatory  process,  lies  ides  prwlucing  a 
thickening  of  the  serous  membrane,  usually  develops  new  material  in 
places  where  none  should  exist.  Whether  as  a  pirt  of  an  acute  atUick, 
or  in  the  course  of  the  slowly-developing  chronic  changes»  the  infiamma- 
tory  pro<hictaj  m  regards  their  solid  constituents,  primarily  consist  of  (i.)  a 
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fibrinous  clot,  containing  leucocytes  and  perhnps  a  few  red  Llood-corpusclea, 
derived  from  tbe  plisniatic  exudation,  whixh  is  an  essential  part  of  the 
inflammation-  Into  ihia  fibrinous  meahwork  (the  leucocytes  and  blood 
cells  for  the  most  pirt  perishing  and  breuking  up)  grow  (ii.)  processes  of 
laree  nuekyited  cells^  the  descendants  of  the  proliferating  connective 
tissue  corpuscles  of  the  tibrous  framework  of  the  normal  peritoneum,  and 
of  those  endothelial  plates  which  cover  the  surface  of  the  membrane  and 
have  neither  disintegnited  nor  deisquamated.  The  new  cell  elements  from 
these  two  sources  permeate  the  clat  and,  gnuiually  giving  rise  to  fibrous 
tissue  thus  replace  by  jKTmanent  material  the  temporary  adhesions  which 
the  plastic  lymph  at  first  maintained  between  opposed  surfaces  of  peri- 
toneum within  the  inflamed  arcji.  The  **  orgardsation  "  of  the  inflamuu^ 
ttjry  product  is  further  elfected  and  estabb'shed  by  the  gi^owth  into  tbeae 
adheriiig  Imnds  of  extensions  from  the  blood-vessels  of  the  normal  mem- 
brane  the  adhesions  thus  l^ecoming  constituent  tissues  of  the  affected 

part.  The  extent  to  which  such  adhesions  may  bo  found  offers  the 
tn-eatest  variety ;  from  r  few  fine  threads  or  membranous  films  easily 
broken  down  on  handbng,  and  occurring  ordy  here  and  there,  they  may 
extend  to  so  extensive  a  formation  of  cords  and  l>ands  as  to  weld  the  entire 
aWominal  contents  together  into  a  mass  inmx  which  the  single  viscera 
cannot  l>e  sepjiralLHl,  ( *r  this  extreme  condition  may  lie  linutcd  to  certain 
regions :  thns  the  liver  and  the  diaphragm  may  be  so  firmly  l>ound 
logethcr  as  not  to  be  pirted,  even  with  the  knife  ;  or  the  pyloric  region  of 
the  stomach  may  be  closely  attached  to  the  under  surface  of  the  liver  and 
head  of  the  pancreas ;  or  the  spleen  may  be  emliedded  in  dense  fibrous 
tissue  which  binds  the  organ  to  stomach,  liver,  and  alxlominal  wall  in  an 
inextricable  union  ;  or  again  the  caecum  and  its  appendix  may  be  involved 
ill  a  mass  of  similar  material 

It  fiomettmes  happens  that  tlie  adhesions  may  be  sufliciently  com- 
plete in  one  area  to  restrict  the  inflammatory  process  to  that  area»  and 
thus  a  general  peritonitis  may  be  avoided  ;  to  this  extent  adhesions  may 
be  regarded  as  lieneiicial  in  their  eflects.  But  far  oftener  they  are  a  source 
of  trouble  and  even  of  grave  danger.  Tending  as  they  do,  after  the 
fashion  t>f  smr-tissue  generally,  to  shrink  anil  contract^  they  may  cause 
kinkings  and  consstrictions  of  the  intestine  ;  or  knuckles  of  the  liowel  may 
become  nipped  under  fibnius  1*ands,  causing  acute  olistniction.  The  more 
gonenii  and  extensive  the  adhesions^  buwevur,  the  less  likely  is  strangula- 
tion to  occur ;  nevertheless  sometimes,  owing  to  their  situation  and  the 
traction  exerted  on  them  by  the  structures  to  which  they  are  attached, 
the  newly-formed  bonds  may  yield  and  stretch.  Occasionally  they  lead 
to  considerable  displacement  of  the  alxiombial  organs. 

(r)  Vapsiilitk, — ^Occurr  ing  as  a  pirt  of  a  general  chronic  peritonitis 
are  certain  special  fe^itures  connected  with  the  liver  and  spleen.  These 
organs  may  Iks  covered  with  a  white  tuugh  jacket  of  jiartially  organised 
lymph,  which  may  easily  be  peeled  off,  leaving  the  sultjacent  peritoneum 
intact,  if  deficient  in  smof>thncss  and  lustre,  and  the  liver  siibstanco  of 
normal  character.      Dr.  llale  White,  who  has  drawn  attention  to  the  con- 
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dition  (19),  notes  the  almost  invariable  association  of  it  with  granular  kid- 
ney ;  and  often  with  syphilis,  gout,  ulcobol^  and  ohstructive  heart  and  hing 
diseiise.  Included  under  the  general  names  perihepatitis  or  perisplenitis, 
it  differs  from  the  true  thickening  of  the  e^Lpsule  of  these  viscera,  whith  is 
frequently  seen^  espeeiallyin  the  spleen  ;  pitches  of  this  or^tin  niiiy  attain 
a  hanlness  almost  cartilaginous,  being  lornieil  of  layers  of  tissue  whieh  have 
hecn  compired  to  the  corneal  structure,  and  are  like  it  non- vascular,  while 
the  substance  of  the  visciis  exhibits  some  degree  of  cirrhosis.  Such  appear- 
ances may  be  the  only  evidences  of  chronic  peritoneal  change  ;  they  muj 
occur  without  any  adhcaiona  elsewhere  or  any  effusion,  and  are  probably 
aet  up  by  some  such  change  as  chronic  congestion  in  the  organ  covered  (7), 
Tiither  than  a  primary  affection  of  the  serous  memVirane. 

A  very  similar  condition  is  frequently  noticed  in  connection  with 
granular  contracted  kidney,  when  the  thickened  capsule  is  closely  fixed  by 
old  inflammat4>ry  material  to  the  adipose  and  connective  tissue  in  which 
it  is  embeddeil. 

Spots  of  thickening  due  to  the  friction  induced  hy  tight  lacing,  and 
resembling  those  seen  in  the  peric^'irdium,  are  of  common  occurrence  any- 
where on  8iu-face  of  the  liver  and  spleen ;  but  the  morbid  change  shows 
no  disposition  t«  spread. 

The  eff'ect  upon  the  underlying  viscera  of  a  thickening  and  contraction 
of  their  serous  covering  is  not  unimp<:*rtant.  Frcqtiently  the  primary 
cause  of  the  peritonitis  affects  the  p*irenchyma  of  the  organ  or  organs 
progressively  with  the  peritoneum  ;  or  the  inflammation  may  extend  from 
them  to  the  serous  membrane :  when,  however,  the  latter  is  primarily 
affected  the  viscera  may  suffer  secondarily,  and  for  the  most  part  the 
nature  of  the  change  consists  in  the  development  of  an  interstitial  criThosis 
by  extension  from  the  peritoneum,  with  atrophy  or  degeneration  of  the 
proper  tissue  of  the  organ.  A  corresponding  effect  on  the  lung  is  known 
to  follow  a  chronic  pleurisy. 

(if)  Tli^  fffuskm  in  chronic  peritonitis  exhibits  the  greatest  diversity 
in  appearance  and  in  quantity.  Sometimes  entirely  wanting,  at  other 
times  it  may  amount  to  many  pints  \  but  it  rarely  reaches  such  a  quan- 
tity or  causes  such  a  degree  of  abdominal  distension  as  occurs  in  simple 
ascites.  When  the  viscem  are  so  matted  tf>gcthcr  iis  to  obliterate 
the  peritoneal  cjivity  entirely  its  complete  absence  is  intelligible,  but  the 
quantity  when  present  bears  no  y^ry  close  relation  to  the  extent  of  the 
adhesions  nor  to  the  duration  of  the  disease,  whilst  it  certainly  tends  to 
vary  in  amount  from  time  to  time  independently  of  treatment.  How 
far  the  fluid  is  freo  in  the  abdomen  will  largely  depend  on  the  amount  of 
adhesion  existing  between  the  coils  of  intestine^  or  between  them  and 
the  other  viscera  and  pmetcs ;  this  may  be  so  slight  as  to  oiTer  no 
resistance  to  the  ready  movement  of  the  fluid,  or  it  may  confine  the 
effusion  to  certain  regions  of  the  cavity  from  which  it  is  dislodged  with 
difficulty  or  not  at  all  Small  collections  of  fluid  may  be  coinplet4?ly 
encysted  by  the  completeness  of  the  limiting  structures,  and  they  appear 
to  be  less  likely  to  be  absorbed  than  when  the  liquid  is  quite  free ;  the 
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density   of  the  ■walls  of   these  pseudo-cysts   and   their   very    restricted 
vascularity  doubtless  explain  this  retention. 

In  nature  and  aj>i)earanL'e  the  exudation  offers  great  variety.  Pre- 
miKing  that  it  is  essentially  an  inflrimmatory  product,  and  not  a 
traiisudatiun  of  a  serous  Huid  which  hsis  escaped  from  the  vessels  as 
the  result  of  an  increased  pressiu^e  m  the  capillariea  due  to  venaits 
nhstrnction,  it  exhibits  to  a  grpHitcr  or  less  degree  the  power  of  coagu- 
lability ;  and,  as  such^  approximates  in  nature  to  blorKl  plasma.  In  some 
(^ases  this  power  is  but  very  slight,  and  only  tbe  merest  threads  of  fibrin 
are  seen  ;  in  others  large  flakes  and  clots  are  met  w  itb  in  the  brwiy  after 
death,  or  they  tpiiekly  form  in  the  fluid  which  may  be  dra^vn  oft'  during 
life.  At  one  extreme  wo  meet  with  a  clear  straw -cob m red  or  citron- 
tinted  fluid,  at  the  other  extreme  with  pus  ;  and  between  them  appear 
all  intervening  degrees,  describe*!  by  such  a  term  as  soro-purulcnt,  and 
dependent  on  the  amount  of  leucocytes.  Owing  to  the  extreme  delicacy 
of  the  now-formed  vessels  which  develop  in  the  adhesions  tbey  occasion- 
ally Inirst  ;  hence  blood  in  variable  qtmntity  may  liecom©  mixed  with 
the  eftusion.  Cases  have  also  lieen  recordctl  in  which,  after  repeated 
tappings,  hiemorrhage  hfts  taken  place  betwet-n  the  layers  of  thu  newly- 
formed  inrtammatory  tissue,  more  particularly  on  the  abtlominal  |>ariet^ 
forming  numerous  hiematonKi^  of  varying  size.  Sometimes  the  effused 
ft  aid  may  be  reddish  l>ro  wn  or  of  a  gi^eenJsh  tint  from  the  presence  of 
biliary  pigments.  In  long-sUinding  cases,  or  where  the  effusion  is  mainly 
purulent,  curdy,  cheesy  masses  are  found  in  the  cavity. 

The  various  forms  of  chronic  peritonitis,  ehararu  risked  by  the  differ- 
ent causal  condition -q  by  which  the.v^  are  determined,  tend  to  be  associ- 
ated ^\^th  eertfiin  of  the  morbid  states  here  described  as  occurring  in 
the  disease  as  a  whole,  rather  than  with  others.  Thus,  in  the  fomis 
groiipiMl  tuider  the  general  term  "  idiopjithic,"  the  cllusion  is  oftener  clear  : 
unlesis  it  have  followe*!  a  specific  fever,  when  it  liecomes  sero-purulentj 
the  membrane  is  thickem^d  and  tbe  adhesions  are  fewer.  A  very 
similar  cotifbtion  obtains  in  the  cases  which  follow  prolonge<l  congestion 
of  the  abdominal  viscera.  In  the  chronic  peritonitis  resulting  from  toxic 
states,  from  ijijury,  and  from  extension  of  inftammation  from  the  viscera, 
the  iulhesions  are  far  more  numerous  ;  and  in  the  first  of  these  conditions 
the  effiLsion  is  more  distinctly  purulent.  The  liability  to  sanguineous 
effusion  has  licen  noticed  especially  when  the  peritoneal  inftainmation  is 
associated  with  alcoholic  cirrhosis  of  the  liver.  The  peritonitis  due  to 
syphilis  is  singularly  free  from  eftusion,  and  the  most  chamcteristic  and 
extreme  degr-ees  of  "peritonitis  fibrosa"  (non-tubercular)  come  within 
this  categor}^  ;  though,  on  the  other  hand,  the  change  may  be  represented 
by  A  few  bands  and  adhesions  only. 

Peritonitis,  when  strictly  circumscriV«ed,  is  generally  chronic,  and  is 
almost  always  determined  by  some  morbid  condition  of  immediately 
adjacent  structure.  The  encysted  effusion  may  be  clear,  turbid,  or  puru- 
lent ;  and  sometimes,  owing  to  breaking  do\oi  of  the  retainitig  adhesions 
and  escape  of  ftuid  into  the  peritoneal  cavity,  a  general  peritonitis  more 
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or  less  aeiite  io  chftraftor  may  ensue.  When  purulent  it  has  been  known 
to  burrow  in  \aiious  dircction^j  sometimes  to  grunt  rliatiinces  beliinfl  the 
peritoneum,  and  even  to  hurst  into  the  iiatestinal  tiact  or  into  the 
plenrcil  cavity.  1  he  encysted  collections  of  tluid,  by  the  pressure 
which  they  exert,  may  cause  displacement  or  even  pirtial  atrophy  of 
viscera* 

Sig"ns  and  Symptoms. — The  signs  and  symptoms  of  chronic  perj- 
tonilis,  whatever  it*s  catise,  will  in  any  individual  CJkse  he  largely  con- 
ditioned by  the  relative  propotiion  of  the  effusion  and  of  the  adhesions. 
Hence  ari:?es  considerable  variety  in  extent  of  manifestation,  and  in 
many  cases  such  obscurity  of  evklence  that  the  diagnosis  may  long  be 
held  in  doubt,  and  finally  reached  by  exclusion  only.  Evctt  when  the 
aigna  of  aklominal  ndschief  are  tolerably  evident  the  diagnosis  is  made 
rather  by  a  consideration  of  them,  and  of  the  history  of  the  ease  collect- 
ively, than  by  the  presence  of  any  one  crucial  symptom.  Wliilst  in  one 
set  of  cjisea  the  physical  sigiLs  may  bo  fairly  obvious,  in  others  they 
may  he  scarcely  appreciable ;  the  symptoms  that  occur  ivith  marked 
prominence  in  one  patient  may  be  wholly  or  almost  wanting  in  another  ; 
and  the  exclusion  of  tuberctdosis  will  always  he  a  difhcuity,  often  a 
difficulty  left  unsolved 

The  pln/skal  itign$  of  the  malady  arc  usually  present  to  some  degree 
atid  are  often  well  marked,  though  they  are  bahle  to  vary  as  the  ca^e 
progresses.  The  <legree  of  emaciation  of  the  patient  largely  depends  on 
the  duration  of  the  disease,  the  extent  of  the  digestive  disturbance,  and 
the  nature  of  the  inflammatory  process — being  greatest  as  a  rule  when 
the  fluid  tends  to  be  purtdent.  The  skin  is  genemlly  harsh  and  dry, 
often  it  is  particularly  so  over  the  abdomen.  When  effusion  is  but  slight 
or  wanting  the  abdomen  is  sometimes  flattened  and  retracted  ;  but,  as 
fltud  accumulates,  it  presents  all  degie^s  of  distension  especially  if 
there  be  any  meteorism,  which  i«  frei[nent  enough.  The  distension, 
tmless  very  excessive,  is  rarely  quite  uniform,  or  even  constant  in  irregii- 
hirity  ;  there  may  be  rather  more  Indging  over  the  gastric  area  from  a 
retracted  thickened  omentum,  or  the  most  prominent  region  may  be  in 
one  of  the  flanks  ;  moreover,  as  the  ttatulence  varies  or  the  fluid  shifts, 
the  contour  of  the  abtlomen  will  change  likewise.  IiTegularities  of  shape 
may  be  equally  noticeable  when  the  belly  is  retracted  ;  and  the  move* 
ments  of  the  intestines  are  frequently  visible.  Probably  the  most 
vabiable  evidence  is  thiit  obtained  by  palpation.  A  general  sense  of 
increased  and  often  irregxdarly-distnbuted  resistance  is  communicated  to 
the  hand  of  the  observer ;  and  at  places  a  feeling  of  very  distinct  bold- 
ness, as  of  nmlidar  but  slightly  movable  lumps  ;  with  this  there  is  often 
a  characteristic  and  quite  pecidiar  sensiition,  imperfeclly  described  by  the 
word  ** doughy";  this  ib  caused  by  the  juxtaposition  of  distended  and 
semi-distended  coils  of  intestine,  and  firm,  resistant  tracts  of  new-formed 
inflammatory  tissue  and  small  collections  of  lic|uid.  When  the  efl*usion 
is  considerftble,  and  not  encysted,  fluctuation  and  fluid  may  be  perceived  ; 
yet  in   this    latter  case   the   evidence  of   fluid  may  be  very  indistinct. 
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"  Under  certain  conditions,"  says  Dr.  F.  T.  Roberts,  "  the  abdomen  yields 
a  peculiar  feeling  of  being  movable  as  a  whole."  It  is  occasionally 
possible  to  demonstrate  the  existence  of  adhesions  between  the  viscera 
and  abdominal  walls  by  compressing  the  surface  a  short  distance  from  the 
suspected  region,  thereby  causing  the  integuments  to  become  raised  up  over 
the  site  of  the  peritoneal  attachment&  In  rare  cases  a  friction  fremitus 
may  be  detected.  On  percussion,  if  the  peritoneal  cavity  be  greatly 
distended  with  fluid,  a  uniform  dull  note  is  obtained ;  if  not,  irregular 
areas  of  resonance  and  dulness  are  to  be  recognised  which  correspond  to 
the  stomach,  the  intestines,  and  the  inflammatory  products,  both  solid  and 
-liquid ;  as  the  liquid  shifts  with  the  movements  and  manipulation  of  the 
bowels  the  dull  regions  are  constantly  changing,  and  it  is  common  to  find 
a  resonant  flank  and  a  dull  flank  presently  to  change  places,  though, 
unless  the  fluid  be  large  and  the  adhesions  few  or  none,  such  alterations 
may  be  but  little  marked  on  altering  the  patient's  position. 

Even  less  uniform  than  the  physical  signs  are  the  symptoms  complained 
of  by  the  patient  At  first  they  are  vague  and  uncertain,  coming  on 
gradually  and  insidiously,  and  seldom  in  such  a  manner  as  to  indicate  even 
the  seat  of  the  malady.  When  supervening  on  an  acute  attack  the 
history  of  the  case  may  suggest  the  real  natiu^e  of  the  disease,  but  other- 
wise it  is  likely  to  remain  doubtful  for  a  long  time.  Ill-defined  sensations 
of  a  dragging  character,  or  other  discomforts,  now  and  then  amounting  to 
actual  pain  and  soreness,  may  be  the  first  symptoms  which  are  noticed. 
Even  as  the  disease  progresses  the  evidence  of  pain  is  most  variable ;  at 
times  and  for  long  periods  it  may  be  almost  or  quite  absent,  at  others 
distressing  and  severe ;  possibly  it  varies  as  fresh  tracts  of  the  peritoneum 
become  involved  or  acute  exacerbations  of  the  malady  occur.  It  seems 
pretty  certain  that  the  inflammation  of  a  previously  healthy  serous  mem- 
brane gives  rise  to  more  severe  pain  than  when  the  structure  is  already 
in  a  condition  of  disease.  Pain,  when  present,  is  often  aggravated  by 
movement,  especially  by  walking  downstairs ;  and  relief  is  often  felt  by 
the  firm  pressure  of  a  bandage  or  other  support.  The  abdomen  is  gener- 
ally tender  to  the  touch,  at  any  rate  in  places,  and  at  times  this  may 
even  render  contact  with  the  bed-clothes  unbearable ;  but  no  certainty  or 
regularity  can  be  affirmed  of  this  symptom.  The  temperature  may 
remain  normal  for  weeks,  or  even  subnormal,  now  and  then  interrupted  by 
irregular  attacks  of  pyrexia  when  the  thermometer  may  register  as  high 
as  103**  F.  Sooner  or  later  the  bodily  strength  is  impaired;  and  a 
slowly -progressive  weakness  is  notable  with  disinclination  to  exertion. 
The  pulse  is  small  and  quick,  and  respiration  is  apt  to  be  more  frequent 
than  normal  from  the  impediment  offered  by  the  state  of  the  abdomen. 
The  greater  number  of  the  symptoms,  as  might  be  expected,  are  con- 
cerned %vith  the  digestive  function  and  the  alimentary  canal.  The 
appetite  as  a  rule  is  poor,  though  sometimes  it  is  scarcely  affected ;  but 
the  taking  of  food  frequently  determines  attacks  of  colic,  which  are  due 
to  spasmodic  contraction  of  the  bowels,  hampered  as  they  are  in  the 
rhythm  of  their  peristalsis  by  the  adhesions.     In  this  way  collections  of 


flatus^  the  result  of  aircstisd  tligcation,  become  locked  up  in  sections  of 
the  canalj  giving  rise  to  pain  an*l  tliscoinfort  until  rcleaaed.  All  degrees 
of  conatipitinn,  often  amounting  to  such  complete  obstruction  as  to  necessi- 
tate operative  interference,  are  produced  bj  the  same  cause  ;  the  shortened 
bowel  may  1>6  kinked  or  twisted,  the  muscular  c^iat  atrophied  by  the 
pressure  of  the  thickened  peritoneal  covering,  and  bound  down  here  and 
there  by  fibrous  bands  ;  beneatti  one  of  these  a  knuckle  of  the  tube  may 
Ijecorac  acutely  consti'icted,  and  indeed  in  every  way  impediment  may  lie 
offered  to  the  normal  action  of  the  intestine.  Vomiting  and  diaixhoja  are 
very  occasional  in  their  occurrence. 

The  presence  of  bjinds  of  fibrous  tissues,  the  adhesions  of  the  viscera 
to  one  another  and  to  the  pariotes,  lead  to  very  varied  pressure  effects;  thus 
i edema  of  the  lower  extremities,  thrombosis,  or  neumlgic  pains,  may  result 
from  pressure  on  the  large  vessels  aiid  nerves  in  the  abdomen  ;  or  jaundice 
may  follow  from  compression  of  the  main  bile-duct ;  or  micturition  may 
be  rendered  difficult  and  painful,  or  the  adhesions  may  be  responsible  for 
any  intractable  dy smonorrhieu.  To  remember  that  abdominal  pains,  often 
localised,  and  in  their  manifestation  simulating  gastralgia,  gastric  ulcers, 
hepatic  or  even  renal  colic,  may  depend  upon  old  adhesions,  is  of  great 
practiced  importance  ;  especially  as  such  cases  are  far  from  uncommon, 
and  not  infrequently  amenable  to  treatment.  The  diagnosis  of  such 
adhesions,  however,  is  generally  difficult,  and  often  to  be  arrived  at  by 
exclusion  otdy.  There  may  bo  little  or  no  history  available  to  angge^it 
the  effects  of  a  fonner  peritonitis,  and  the  patient's  story  may  bo  such  as 
to  indicate  almost  certainly  the  presence  of  one  or  other  of  the  morbid 
states  mentioned  above  ;  some  one  symptom  may,  however,  bo  wanting 
to  complete  the  diagnosis,  and  then,  unless  the  possibility  or  even  prob- 
ability of  oltl  adhesions  be  remembered,  the  case  may  go  unrecognised 
and  unrelieved.  The  abnormal  adherence  of  viscera  to  one  another  and 
to  the  wall  of  the  alMJomen  might  not  unreasonably  be  supposed  to 
interfere  with  the  blootl- supply  of  the  organs ;  and  in  this  way  uterine 
adhesions  within  the  pelvis  may  explain  some  cases  of  menorrhagia. 

The  progress  of  chronic  peritonitis  is  rarely  if  ever  towards  recovery. 
The  symptoms  may  abate,  but  the  anatomical  conditions  for  the  most 
part  remain,  to  be  a  constant  source  of  fresh  outbursts  of  sulmcute  or 
even  acute  character.  When  the  clinical  indications  are  at  all  well 
marked  the  course  of  the  disease  is  almost  always  to  an  unfuvoumble 
termination,  though  this  may  not  be  reached  for  several  months  or  even 
for  years.  The  causes  of  death  are  usually  wasting  and  exhaustion, 
aggravated  in  neglected  cases  by  bed  sores,  or  by  a  chronic  suppuration 
discharging  possibly  into  the  bowel,  or  elsewhere. 

Diagnosis. — From  the  clinical  features  described,  ihcir  great  range  of 
variability,  and  oftentimes  uncertain  character,  the  diagnosis,  as  I  have 
already  said,  is  frequently  difficult ;  tho  exclusion  of  the  presence  of 
tubercle  is  doubtful  at  all  times,  and  often  imposaiblc.  The  evidences  of 
the  condition  which  are  probably  tho  most  conclusive  are  the  peculiar 
appearance  and  feel  of  the  abdomen.      II  the  peritoneal  cavity  be  fully 
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distended  with  fluid  e%*en  these  characteristics  may  be  wanting,  and  a 
precise  diagnosis  of  the  real  nature  of  the  slate  must  necessarily  remain 
in  a1>eyfince.  A  coiisidenilion  of  the  cauHal  conditions  which  I  have  fully 
described  shows  tliiit  the  history  of  I  he  ciise  may  sometimes  assist  in  the 
diagnosis,  at  kmst  so  far  as  to  suggest  the  probability  of  peritonitis.  Even 
in  the  most  experienced  hjinds  raistiikes  are  not  unlikely,  especially  in 
confounding  the  lumps  caused  by  the  intlaoimjitory  thickening  with 
masses  of  new  growth  of  sarcomatous  or  carcinomatous  character :  the 
alfdomen  has  now  and  then  been  opened  in  the  full  expectation  of  finding 
a  neoplasm^  l>ut  only  to  discover  an  extreme  condition  of  pehtonitiB 
fibrosa, 

Progncsis. — -No  very  general  statements  can  lie  made  regarding  the 
progtKtsis  of  the  cases  here  described.  At  the  best,  intervals  of  relief 
may  be  hoped  for  but  scarcely  promised,  and  complete  spontaneous  cure, 
w^hen  the  symptoms  are  at  all  pronoiniced,  is  not  to  Ih^  expected.  The 
groiiter  gnivity  of  those  cases  in  which  suppuration  continues  has  been 
already  referred  to-  and  in  marketl  contrast  to  these  are  the  cases— not  a 
few  in  number^ — in  which  the  anatomical  evidences  of  the  disease^  of 
which  scarce  any  symptoms  were  mHiiifestefl  <hiring  life,  are  revealed  only 
on  post-mortem  examination.  The  injurious  mechanical  effects  of  the 
adhesions  and  bands  are  but  ill  compensated,  as  a  rule ;  and  their  results 
are  therefore  lasting,  and  constitute  an  ever-present  risk  to  life  l\v  causing 
intestinal  ob.stniction  :  whilst  the  less  acute  jihenomena,  Mich  iis  jiain, 
chroTiic  suppuration,  and  digestive  failures,  tend  to  senous  impairment  of 
the  general  health.  One  point  in  regard  to  the  prognosis  of  those  cases 
of  chronic  peritonitis*  tlcscrilfcd  by  l>r.  Hale  White  which  are  chamcter- 
ised  anatomically  by  perihepatitis^  and  clinically  by  the  presence  of  ascites, 
is  tlie  more  favourable  course  they  run  after  tapping  than  do  those  in 
which  the  dropsy  is  due  to  alco!iolic  cirrhosis  without  any  peritonitis. 
The  latter  ptvtierrts,  accordmg  to  this  author,  hanlly  ever  live  sufficiently 
long  to  permit  a  second  operation^  whilst  should  life  be  so  [prolonged  as 
to  admit  of  it  *'  the  diagnosis  of  cirrhosis  of  tlie  liver  is  almost  certainly 
eilhi^r  completely  wrong,  or  else  the  jjatient  has  something  else  the  matter 
with  him  in  addition  to  cirrhosis ;  and,  further,  it  is  highiy  jirobable  that 
he  has  some  form  of  chronic  peritonitis,  of  wliich  what  is  ordinarily  called 
perihejmtitis  is  merely  a  variety"  (lil).  [I'ifk  art.  ** Periheimtitis,^^ 
vol  iv.]. 

Treatment. — The  main  indications  are  to  remove  the  inflammatory 
products  as  far  as  possible,  and  to  maitUiiin  the  genenit  health  of  the 
patient.  The  former  object  can  seldom  be  attained  completely.  Exten- 
sive fluid  effusions  should  be  removed  by  pamcentesis ;  and  the  operation 
shoidd  bo  repeated  without  hesitation  as  often  as  necessary.  When 
the  exudation  is  simply  serous  permanent  relief  may  Ix;  ]*x)ked  for 
after  one  or  two  tappings ;  but  such  a  result  rarely  follows  if  the  eifiision 
be  at  all  purulent.  Efforts  may  be  made  to  obtain  alisorption  of  the 
products  by  mercurial  or  other  applications  to  the  abdomen  ;  of  these 
inunction  with  unguentum  oroleatom  hydrargyri,  or  liniment nm  hydrargyri 
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spritiklecl  on  lint,  and  pjiititing  wirh  tincture  of  iodine,  arc  the  most 
usually  employed.  These  ineasiu'es,  however,  can  seldom  l»e  used  for  a 
long  time,  as  they  are  liable  to  blister  or  to  pro<kice  the  elTecU  of 
mercurial  poisoning  ;  and  in  my  opiniun  more  benefit  is  to  bo  obtained 
fi*om  tho  fi^ie  aj>plication  of  a  dilute  solution  of  tiiicturc  of  iodiTiu  (one  in 
three  jxirts  of  water)  night  and  morning,  an  ajjplication  which^  eis  a  rule, 
can  be  tolerated  for  a  consideralile  peritub 

The  \}MU  and  sensations  of  discomfort,  when  acute,  frequently  C4dl  for 
treatment;  hot  fomentiit ions,  either  sprinkled  with  tinctme  of  opium,  or 
applied  to  tlie  alKlomen  which  has  been  thickly  smeared  with  a  pigment 
composed  of  equal  ptrt.s  of  extract  of  belladonna  and  glycerine^  usually 
give  relief.  8mall  Auf^K.^^  of  ojnum  or  morphia  internally  may  be  necessary 
to  subdue  the  p^iin  which  tends,  utdess  checked,  to  continue,  and  tliereby 
to  interfere  w^ith  the  sleep,  the  appetite,  and  tho  general  welbbeiiig  of  the 
patient  As  a  rule  pressure  is  well  iMjrne,  and  much  bene  Jit  and  comfort 
follows  the  woaritig  of  a  tightly -ad  jus  ted  Imlt  or  coil  of  Hannel ;  the 
vague  liut  distressing  symptoms  comprised  within  the  word  ^"sinking'* are 
nujch  relieved  thereby,  prnljably  by  eount^^racting  the  drugging  exerted 
by  the  peritoneid  adhesions,  or  it  may  Vje  by  emptying  the  mesenteric 
venous  reservoirs^  The  impunity  with  which,  under  proper  precautions, 
the  alKlomiiial  cavity  may  be  opened,  warrants  the  performance  of 
laparotomj^  when  the  pain  is  f>ersistcnt  and  intolerable,  chiefly  with  a 
view  to  a  separation  uf  adhesions.  Even  if  these  have  piuvcd  too 
extensive  for  complete  division,  very  distinct  rtdicf  has  been  known  to 
follow  tho  mere  opening  of  the  abdomen,  whiUt  the  risks  of  siu'h  a 
procedure  are  riow  reduced  to  a  minimum.  How  fur  the  openttion  may 
determine  the  permanent  benefit  which,  i\s  will  be  presently  seen,  frequently 
folh>ws  it  in  cases  of  tuberculous  ix^ritonitis  remains  uncertain  ;  we  have 
not  records  sufficient  to  dctcimine  the  matter,  but  at  first  sight  it  is  not 
likely  that  such  satisfactory  resulti?  would  follow  this  treatment  in  non- 
tuberculous  crises  as  in  those  where  the  affection  is  primarily  peritoneal  ; 
the  remote  causes  of  the  cases  now  imder  consideration  are  scarcely  to  be 
inrtuenced  by  the  simple  opening  of  the  alHlomen. 

One  of  the  most  tro»djlesome  symptoms  is  the  cons ti|>;it ion,  which 
may  become  extreme.  Violent  purgatives  are  certainly  to  be  avoided  ; 
as  a  rule  the  milder  vegetable  cathartics,  such  as  senna,  cascam,  and  the 
like,  appear  to  act  more  Hatisfactorily  than  the  sjdine  a[K'ncnts,  and  from 
time  to  time  these  di  ugs  nmy  be  snpplcmerite<l  by  enemas  of  castor  oik 

The  general  he^*dth  shoukl  be  sustcnned,  as  best  it  mav,  by  such  food 
as  may  combine  the  most  nutriment  with  the  least  indigestible  resirlue ; 
hence  milk,  eggs,  cream,  cereal  foods,  soups,  an<l  small  quantities  of  meat, 
should  form  the  staple  diet.  Synip  of  the  phosphate  or  iodide  of  iron, 
antl  ^>iston's  syrup,  are  among  the  tonics  which  may  be  given  with  most 
advantage,  together  with  uuLltine  and  coddiver  oil 
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TUBERCLE   OF   THE   PERITONEUM 
(tuberculous  peritonitis) 

The  specific  form  of  now  growth  called  "  tubercle,"  iivhich  is  determined 
by  the  invasion  of  the  peritoneum  by  the  tubercle  bacillus,  may  and 
usually  does  give  lise  secondarily  to  an  inflammation  of  the  serous 
membrane — tuberculous  peritonitis.  The  varieties  in  clinical  mani- 
festation and  in  post-mortem  appearances  exhibited  by  the  cases  com- 
prised under  this  name  are  due  mainly  to  the  different  degrees  and 
extent  of  the  inflammatory  process,  and  to  the  projwrtions  in  which  the 
various  inflammatory  products  are  formed.  At  the  one  extreme  the  affec- 
tion consists  of  gray  granulations  only,  or  is  associated  with  so  little 
inflammation  that  the  latter  is  scarcely  obvious;  at  the  other  the  true 
tuberculous  element  is  so  surrounded  and  embedded  in  the  structural 
results  of  its  own  changes  and  of  the  accompanying  inflammation  t'nat  it 
can  hardly  be  found. 

It  will  be  more  convenient  to  describe  the  anatomical  conditions  met 
with  in  the  disease  before  discussing  the  manner  in  which  it  originates, 
and  its  relation  to  tuberculosis  of  other  regions.  Except  so  far  as  con- 
cerns the  etiology  of  this  condition,  much  that  has  been  said  in  the  pre- 
vious section  in  respect  to  the  morbid  anatomy  and  symptoms  of  chronic 
peritonitis  is  applicable  likewise  to  the  present  form  of  peritoneal  inflam- 
mation. 

Morbid  anatomy. — The  simplest  appearance  is  that  presented  by 
miliary  tubercle  of  the  peritoneum.  Scattered  over  the  membrane  are  nume- 
rous small  pearly  translucent  nodules,  from  the  finest  perceptible  up  to 


the  size  of  a  pin's  head  ;  usual  I  j  discrete,  with  hrre  and  thfre  several 
confluent — the  well-known  **gray  granulalious,"  There  may  be  but  very 
few,  the  entire  serosii  may  be  so  eovercJ  with  them  as  to  give  a  distinctly 
grumilar  feel  to  the  touch,  or  they  m^iy  bo  limited  to  either  the  jmrictal 
or  visceral  byer,  and  in  the  latter  situation  may  be  restricted  to  areas 
corresponding  to  tuberculous  ulcers  of  the  mucous  naembrane  wht-nce 
they  have  spre^id,  by  direct  extension,  to  the  hepatic  or  splenic  cover- 
ings, or  to  the  surface  of  the  pelvic  viscera ;  or  again,  if  wide  spread^  they 
may  be  most  abundant  over  the  diaphragm,  the  mesentenea  and  omentum. 
Further  exiimined,  it  will  be  seen  that  each  tubercle  is  fre«[uently  situated 
in  close  conncfiion  with  a  small  Wood- vessel  or  lymphatic,  upon  the  wall 
of  which  it  may  lie  said  to  develop  itself ;  in  other  cases  it  lies  on  the 
serous  memUrane  itself  in  the  meshes  of  the  vascular  network  (see  article 
"Tuberculosis,'*  vol  ii.  p.  3). 

This  J  process  being  essentially  acute  or  subacute  in  its  course, 
caseation  ia  seldom  to  be  perceived,  and  there  is  either  no  coincident 
inflammation,  or  at  the  most  it  is  represented  by  a  small  zone  of 
hypera^iiiia  surrnunding  each  granulation,  with  points  of  hiemorrhage, 
and  perhaps  a  slight  dulnesa  of  the  normal  shining  surface  of  the  peri- 
toneum with  some  desquamation  of  the  endotheliuiB  and  **  stickiness  "  to 
toucli  due  to  the  merest  film  of  fibrinous  exudation,  suflicient  at  spots  to 
cause  the  slightest  adhesion  of  adjacent  lay  em.  When  the  tubercles  have 
been  of  long  duration  there  may  be  a  deposit  of  pigment  around  them, 
together  with  a  delicate  translucent  material,  the  earliest  stage  of  the 
fibroid  change.  In  many  c<'ises  there  is  an  efl^usiou  of  straw-coloured  or 
sanguineous  Huid,  often  amounting  to  many  pints,  and  diflering  from  the 
serum  of  simple  ascites  due  to  portal  obstruction  by  being  more  or  less 
coiigulable  ;  it  often  forms  a  firm  jelly  after  withdrawal.  Rarely  is  the 
exudation  sero-i»uruler3t  in  character.  The  mesenteric  glands  arc  enlarged 
and  the  seat  of  tuberculous  invasion. 

Such  are  the  appeiirances  when  limited  to  the  specific  tuberctdous 
elements  of  the  ilise^tse,  but  just  as  these  **gray  granulations ''are  themselves 
the  structural  response  to  tlie  irritant  represented  by  the  tubercle  bacillus, 
so  in  turn  the  granulations  set  up  inflammatory  changes  of  varying  extent 
in  the  surrounding  membrane.  Certain  altemtions,  moreover,  occur 
normally  in  the  tubercles  themselves,  and  contribute  to  the  anatomical 
appearances  which  characterise  the  disease.  The  most  important  of  the 
changes  originating  from  the  gray  granulations  and  the  associated 
inflammation  is  a  development  of  fibrous  tissue  ;  another  consists  in  the 
caseous  degeneration  of  ihe  ni  w  growth,  and  to  some  extent  of  the 
inflammatory  pnMjucts ;  and,  lastly,  an  efiTusion  of  fluid  is  a  common 
feature  of  the  inflammation,  The  degrees  to  which  these  various  morbid 
manifestations  are  present  constitute  the  anatomical  differences  met  with 
in  the  ilisease,  and  mainly  determine  the  clinical  varieties.  The  duration 
of  the  niahuly  is  obviously  an  im]>ortant  factor  in  determining  the  extent 
to  which  these  appearances  are  developed  ;  for  while  in  the  acute  cases, 
as  already  seen,   little  more   lh*in    the    tubercles  are   formed   in  those 
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which  have  lasted  iome  time,  the  r.eopbfm  i«  «>iE^»meii  with  li*  «tnifniFal 
alterations,  eren  to  the  extent  fA  »«eing  almost  obe^-urt*!  Bet  l«ss*ie»  the 
formation  of  new  tissae  '  fil>rr*ji»  ■  and  the  degeiierk:k«n  of  th*?  :if«rtrle» 
(caseation),  the  pcrrert^d  nutritive  pmeesses  luK>wn  a^  iu^amizkatac^ft 
entail,  to  a  greater  or  les§  ert^ent.  an  actoal  des:r::cti'>n  ---f  5G>«&tai>«  i«jr 
molecuLir  necrod*  <  ulceration  ? :  and  this  condition  i?  frwuentlv  met  with 
in  chronic  tuljerculoo*  peritonitLs,  of  which,  ind«:d,  ft  mav  W  a  prrjniizieiit 
feature.  According  as  the  fibroa*  tissue  formati«:»n  or  the  uIoerati<:*n  pre- 
dominate in  the  progress  of  the  tuViercuIous  [leritonitisw  may  the  disease  l«e 
described  as  '*  fibrous  "  or  '^  ulcerous  ~  :  but  no  marked  line  of  separation 
exists  between  these  forms  which  are  mutually  connected  bvUl  intermediate 
degrees  of  one  or  the  other  cowiition.  In  an  extreme  case  of  J^^r^.^s 
tuh^rcnloa<  pfriUmitU  the  individual  tubercles  are  scarcely  to  be  foand, 
embedde  1  as  they  are  in  fibrous  tissue  to  the  formation  of  which  they 
themselves  contribute  by  their  own  conversion  into  that  material  as  one 
of  the  nat'iral  dire^^-tions  in  the  evolution  of  the  new  growth-  Tough, 
firm,  membranous  Viands  and  adhc-sions  are  thus  formed  by  which  the 
alxlominal  viw^em  are  matte^^l  together  and  bound  to  the  parietes.  The  in- 
testinal cffxU  are  shorten^-rl  and  contracted,  and  the  mesenteries  and  parietal 
layer  are  ('jmM'h:rh}Ay  thickener]  and  inextricably  involve<l  in  the  general 
miss.  Such  a  c^^ndition  is  not  infnM^juently  the  fimil  st.igo  of  some  cases 
of  miliary  tul>';rculrisis  of  the  peritoneum  :  the  continticd  development  of 
the  W;illiis  )f*:iup^  arrested,  the  fluid  effusion  is  aljsorlted,  and  a  general 
fibroid  f:\viu'^f:  slowly  HUjK.T\'enc8.  Even  the  ulcerous  forai  in  favoiu^blc 
circumHt'iii';';4  nrty  rKcajdonally  terminate  in  this  way.  \\  here  the  extent 
of  adhesion  of  the  organs  is  not  so  extreme,  the  intestines  are  frequently 
drawn  l/ji/'kward;^  t/iwards  the  spine  or  towards  the  right  upper  region 
of  the  iiUhmit'M,  This  displacement  is  owing  to  the  attachment  of  the 
mesent^jry  to  the  lumlifir  vertebrae  being  normally  directed  obliquely 
downwards  Upwards  the  right  sacro-iliac  synchondrosis ;  hence  when  the 
suspending  fibres  are  shortened  the  intestinal  looj)s  are  dragged  towards 
the  right.  The  similjirity  of  the  condition  presented  by  this  extensive 
fibrosis  U)  that  in  luce<l  by  the  syphilitic  virus  is  noteworthy. 

In  the  ordinary  ulcerous  ff/rm  the  tubercles  exhibit  a  greater  degree  of 
caseation  —  the  other  direction  in  the  normal  evolution  of  the  new 
growth  —forming  masses  of  cheesy  matter  up  to  the  size  of  a  marble, 
together  with  fibrous  bands,  and  gray  granulations  recently  developed 
and  in  all  stJiges  of  degeneration  ;  and  of  no  less  imjwrtance  are  enlarged 
and  aiseous  mesenteric  glands.  In  this  way  very  considerable  masses  of 
material  are  formed  which  exhibit  various  degrees  of  necrosis  and  breaking 
down,  involving  in  the  ulceration  the  tissues  of  the  organs  with  which 
they  are  in  contiict,  and  which  they  serve  to  bind  together.  Between 
contiguous  coils  of  intestine,  or  between  them  and  the  aMominal  wall, 
ulcerating  areas  of  this  kind  may  be  seen,  often  esta>>lishing  communica- 
tion between  adjacent  knuckles  of  bowel ;  the  adhesions  forming  more  or 
less  complete  loculi,  in  which  are  contained  encysted  collections  of  fluid  of 
a  sero-fibrinous  or  sero-purulent  character,  or  even  actual  abscess  which 


may  be  fmcaX.  As  in  other  forraa  of  chronic  peritonitts  there  is  a  great 
tendency  for  the  new-formed  tissue  to  become  pigmented,  gi-ayish,  or 
almost  black.  Occasionally  in  the  caseous  masses  small  calcareous 
particles  are  to  be  met  with.  The  intestinal  walls  become  softened  aiul 
easily  tear  in  handling.  It  is  in  association  with  this  caseous  ulcerating 
variety  that  the  omentum  is  likely  to  form  large  irregtilar  -cords,  being 
infiltrated  in  tracts  by  cheesy  tubei^le,  inflammatoiy  new  growth,  and 
even  encysted  collections  of  exudation.  These  omental  Uimoui*s  are 
UBUally  situated  in  the  upper  region  of  the  alKlomeu  along  the  course  of 
the  transverse  colon,  often  more  marked  towards  the  left  side ;  !iut 
occasior»ally  when  the  omen  torn  is  fixed  by  adhesions  the  tumours  may 
be  found  tilsewhere,  us  in  the  right  iliac  and  himKar  regions  ;  hut  the 
lumps  formed  as  above  deserilied  may  oecujjy  the  iliac  or  hypogastric 
regions,  or  extend  into  the  flanks,  until  the  greater  part  of  the  cavity 
appears  to  be  filled  by  them.  Such  masses  as  these  are  likely  to  cause 
oedema  of  the  lower  extremities,  or  even  of  the  trunk,  by  pressure  on  the 
large  veins,  or  by  obstructiou  of  their  channel  by  tuberculous  invasion  of 
the  vesael-walla  antl  consequent  throndiosis. 

It  is  in  this  class  of  ciises  that  a  very  characteristic  manifestation  of 
the  disease  is  frequently  met  with  ;  namely,  a  development  of  tubercle, 
with  caseution  and  ulceration,  in  the  connective  tissue  around  the  fa?lal 
remains  (urachu&%  obliterated  hypogastric  vessels,  etc.)  connected  with  the 
umbilicus,  at  which  a  discharge  frequently  takes  place  through  a  sinus 
leading  from  the  surface  to  the  necrotic  area  ;  and  as  this  again  may 
eommunicatc  with  the  bowel  as  above  described,  the  mit^hief  may  lead  to 
the  formation  of  an  umbilical  faecal  fistula.  The  integuments  around  the 
navel  are  re«l  and  ^edematous. 

In  a  small  proportion  oi  cases  the  cnlargeinent  and  caseous  degenera- 
tion of  the  mesenteric  and  retropcntoneal  glands  may  be  so  considerable 
as  to  form  large  nodular  tumours  and  constitute  the  preilominant  nmni- 
festation  of  tuberculosis  ;  the  peritonesd  affection  being  quite  subsidiary. 

An  cfliision  in  chronic  tuberculous  pentonitis  is  often  wanting ; 
indeed,  i>erhaps,  it  would  be  more  correct  to  say  that  this  form  of 
peritoneid  infiammation  ia  usually  "dry,"  Some  amount  of  exndation, 
however,  is  not  infrequent,  and  is  generally  turbid  or  blood  stained,  or 
even  purulent ;  when  this  is  so,  the  pyogenetic  infection  has  gained 
entrance  to  the  serous  cavity  through  the  intestinal  walla  which  are  the 
seat  of  tuberculous  ulceration.  In  this  tendency  to  he  associated  with 
pus  -  formation  tubercle  diflers  markedly  from  syphilis,  although  in 
reapeet  to  fibroid  formation  these  two  chronic  infective  diseases  rrsemblo 
each  other.  It  is  not  often  that  the  tubercle  bacilli  are  discoveral>le  in 
the  eflusion,  even  when  the  tuberculous  nature  of  the  disease  is  undoubted. 
There  is  rea-son  to  believe  that  the  germs  chiefly  remain  and  propfigate 
on  the  surface  of  the  serous  membrane,  and  are  not  shed  to  any  great 
extent  into  the  fluid* 

The  frequent  association  of  chronic  tuberculous  peritonitis  with 
cirrhosis  of  the  liver  has  long  been  noticed.     The  serous  inflammation  is 
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secondary  in  point  of  time,  and  is  of  the  fibrous  rather  than  the  ulcerous 
variety ;  but  owing  to  the  portal  obstruction  produced  by  the  change  in 
the  liver  there  is  a  coexistent  ascites,  and  R  Wagner  has  described  a 
curious  brownish -yellow  colouring  of  the  external  surface  of  the  small 
intestine.  The  coexistence  is  far  more  frequent  in  men  and  in 
alcoholics.  Coexistent  tubercle  in  the  spleen  is  frequently  found,  and  the 
capsule  of  the  organ  is  particularly  liable  to  be  thickened  with  tuberculous 
growth. 

A  tuberculous  peritonitis  is  very  rarely  restricted  to  a  dmall  area, 
though  the  disease  may  sometimes  be  strictly  confined  to  the  situation  of 
tuberculous  ulceration  of  the  intestines,  adhesions  binding  adjacent  parts 
together  and  limiting  the  distribution  of  the  affection ;  a  similar 
restriction  may  be  found  in  connection  with  tubercle  as  it  affects  the 
pelvic  viscera. 

Pathology. — Immediately  determined  as  this  disease  is  by  a  specific 
organism — the  bacillus  tuberculosis — we  must  now  inquire  by  what 
channels  the  virus  gains  access  to  the  peritoneal  cavity. 

Tubercle,  it  must  be  remembered,  is  a  local  affection  which  naturally 
tends  to  undergo  either  a  fibrous  or  caseous  transformation.  In  the 
latter  condition  it  may  break  down,  the  bacillus  -  containing  debris 
being  thereby  liable  to  become  diffused  throughout  the  body  by  the 
vascular  or  lymph  channels,  or  by  direct  invasion.  By  each  of  these 
routes  may  the  peritoneum  be  infected. 

The  extensive  distribution  of  the  gray  granulations  and  their  close 
relation  to  the  vessels  at  once  suggest  the  blood  current  as  the  course  by 
which  in  acute  miliary  tuberculosis  the  germs  reach  the  serous  cavity, 
whatever  may  be  the  exact  way  they  originally  gained  entrance  to  the 
blood  stream.  It  is  as  a  part,  therefore,  of  a  general  tuberculosis  that  the 
peritoneal  affection  may  be  met  with,  although  the  membrane  is  less  often 
involved  than  other  structures,  and  frequently  escapes  even  in  a  wide- 
spread invasion. 

A  primary  tuberculous  peritonitis  is  of  very  doubtful  existence,  and 
the  disease  is  probably  never  limited  to  the  peritoneum,  though  it  may 
be  confined  to  the  abdomen.  Most  commonly  an  eruption  of  tubercles 
on  the  abdominal  serous  membrane  is  secondary  to  pulmonary  tuber- 
culosis and  caseating  lymphatic  glands  in  the  thorax,  the  infection  being 
conveyed,  in  all  probability,  by  the  lymphatic  vessels.  In  a  valuable 
communication  on  the  distribution  of  tubercle  in  abdominal  tuberculosis, 
based  on  sixty  cases  observed  during  one  year  at  the  Children's  Hospital, 
Great  Ormond  Street,  by  Dr.  W.  S.  Colman,  nine  cases,  or  15  per  cent, 
iu*e  mentioned  as  presenting  gray  granulations  limited  to  the  parietal 
layer  of  the  peritoneum  covering  the  diaphragm  and  anterior  abdominal 
wall ;  in  only  two  of  these  was  there  any  tubercle  in  the  intestines  or 
mesenteric  glands,  whilst  in  every  one  there  was  advanced  caseation  of  the 
thoracic  lymphatic  glands  and  pulmonary  tuberculosis. 

In  the  caseating  ulcerous  forms  of  peritonitis  there  is  a  much 
greater  frequency  of  coexisting  tuberculous  disease  of  the  intestines  or 


fnesentaric  glands,  the  chest-leeioos  being  often  wantitig.  Dr.  Colman 
fomul  80V0U  cases  (12  per  cent)  of  this  condition,  in  all  of  which  the 
mesentoric  gbuds  were  casenting ;  in  four  there  was  tuberculous  ulcera- 
tion of  the  intestine,  but  in  only  one  Wiia  there  any  tubercle  in  the 
thorax.  In  such  cases  the  path  !iy  which  the  virus  reaches  the  peri- 
toneum ia  most  likely  from  the  intestines  by  way  of  the  lymphatic  vessels 
and  glands,  often  without  any  lesion  of  the  mucous  surface  ;  or  a  direct 
invasion  of  the  serous  cavity,  by  the  nipture  into  it  of  a  caseating 
mesentenc  or  retroperitoneal  gland,  has  been  known  to  occur.  Other 
sites  of  tubercuhjus  disease  from  which  the  peritoneum  may  become 
infected  are  the  vesicular  seminales,  the  epididymis  and  testis,  the 
Fallopi^in  ttibes,  and  more  rarely  the  vertebrae  or  the  coxo-femoral  joint, 
Dr*  Orfler  thinks  **tliat  in  30  to  40  per  cent  of  the  cases  in  w^omen  the 
tubes  are  found  affected,  usually  as  a  primary  lesion  from  which  the  peri- 
toneum is  infected,  less  ofien  seeondary  to  the  pi?ritoneal  affection."  As 
a  pjssible  but  most  exceptional  mwle  l>y  which  the  bacillus  may  gain 
entrance  to  the  serous  c<ivity  traumatism  may  lie  mentioned. 

In  connection  with  the  close  assuciatinu  of  tuberculous  peritonitis  in 
its  ulcerous  form  with  cascatirjg  mesenteric  or  retroperitoneal  glands,  it 
may  be  well  t^  note  the  comparative  frequency  with  which  theeo  organs 
are  attacked  in  all  cases  of  the  disease,  Dr,  Sims  Woodheml,  of  127 
cases  of  tuberculosis  in  children,  found  these  glands  involved  in  100 
{78'7  per  cent),  and  **in  H  the  mesenteric  glands  only  were  aftected,  that 
is,  there  was  no  tubiircle  f*)und  in  any  other  part  of  the  body.  These  14 
eases  were  accompanied  by  neither  ulcemtion  nor  cicatrisation  of  the 
intestine,  and  there  was  no  peritonitis'*;  the  gland -lesion  was  essen- 
tially primary,  a  condition  which  can  probably  never  \)(i  affirmed  of 
the  peritoneum.  Dr.  Cblman  found  tuberculous  mesenteric  glands  in 
06  per  cent  of  his  cases,  and  Dr.  Walter  Carr,  in  a  series  of  120  cases 
of  tuberculosis  in  children,  noteil  the  mesenteric  glands  w*ere  afl'ected 
in  C5  (54  per  cent) ;  Carr  concludes  from  post-mortem  exammation, 
and  having  regan!  not  so  much  to  the  proponi<)nate  frequency  of  casea- 
tion in  |>;irticuiar  glands  as  to  the  git>up  in  which  the  prcjcess  \^  most 
advanced,  thai  is,  in  which  the  disease  l>egan,  "  that  tulicrc«lous  disease 
starts  much  more  frequently  in  the  thorax  than  in  the  abdrtmen,  an<l 
certaitdy  far  more  often  in  the  thoracic  than  in  the  mesenteric  glands." 
He  also  enters  a  useful  caution  against  **  being  misled  by  the  far  too 
frequent  use  of  that  much -abused  term  *  consumption  of  the  bowels,' 
which,  as  employed  by  the  laity,  indicates  simply  marasmus  due  to 
improper  fo^nl  and  very  rarely  any  tulrerculons  lesion  *' ;  on  this  point 
Professor  Allbutt  had  alre^idy  sjiKjken  in  the  sjime  sense  (6).  The  fre- 
quency with  which  the  mesenteric  glands  may  be  found  affected  Jifter 
death  very  considerably  exceeds  the  occjisious  on  which  they  m.iy  bo 
detected  aa  enlarge*!  during  life ;  and  Dr.  Fretlerick  Taylor's  opinion  thsin 
**  an  amount  of  disease  of  the  mesenteric  glands  which  can  be  recognised 
clinically  as  such — ^Udjc^  mesenterica — is  uncommon  as  compared  with 
recognisable  tuberculous  ulceration  and  recognisable  peritonitis"  (1),  is 
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quite  in  accordance  with  geneml  experience.  As  the  chief  and  priman 
lesion,  the  glandular  affection  apart  from  peritonitis  is  clinically  rare, 
whatever  l>e  its  frecpiencj  as  a  pathological  occnrrence.  Siisceptilnlity  of 
these  glands  is  easily  understotxi  when  their  liability  to  irritation  from 
even  transient  intestinal  derangement  is  rememhereti  Occurring  also  at 
a  period  when  their  activity  m  at  its  maximum,  and  their  liability  lo 
diaturbiince  ia  presumably  greJilest,  circumstances  comliine  to  diminish 
their  normal  resistance  to  mierobic  invasion,  and  to  make  them  a  place  of 
loilgnnmtand  development  for  such  tubercle  bacilli  as  may  reach  them 
from  the  alimentary  canal,  in  many  cjisea  ap}>arently  without  perceptible 
lesion  of  the  mucous  membrane.  Dr,  Sidney  Martin  fed  animals  on 
tul>ereulous  sputum,  and  found  that  the  bacilli  psissed  through  the 
intestinal  walls  without  any  ulceration  of  ihem(pide  tdso  art.  *' Tuberculosis," 
vol.  ii.  p.  22).  Br,  Column's  Btatistics  (p.  6dS)  tend  also  in  the  same 
direction.  The  germs  may  remain  in  the  glands  for  a  variable  time, 
perhai>s  without  further  sprea<i ;  or  some  eircunisianco  may  favour  their 
di^jsemi nation  from  these  glandular  foci  when  the  peritoneum,  either 
alone  or  as  a  part  of  a  more  general  infection,  may  become  the  seat  of 
tuberculous  disease. 

When  the  peritoneal  tuberculosis  is  mainly  miliary  in  character  and 
Bpecially  involves  the  parietal  layer,  one  or  both  jjleurje  may  be 
affected,  the  disease  spreading  from  one  serous  membrane  to  the  other. 
In  such  cases  the  tubercle  appears  to  be  restricted  to  these  structtjres 
and  the  glands,  and  not  to  invade  the  viscera ;  this  has  been  explained 
by  sup[K>sing  that  the  inflammatory  exudation,  thrown  out  on  the  surface 
of  the  membrane,  blocks  up  the  stomata  and  thereby  hinders  the  spread 
of  the  infection  by  the  lymph  channels.  I'leurisy  develojied  in  this  way 
is  fre»]iiently  "dry." 

The  general  conclusions  to  be  drawn  from  the  foregoing  observations 
would  seem  to  be  that  tuberculous  disease  of  the  peiitoneum  is  of 
frei[nent  occurrcnee»  whether  as  a  part  of  a  generalised  tulierculoais  or  as 
con:^tituting  the  predominant  manifestation  of  the  disease  ;  that  the  pen- 
tiinenm  may  become  infected  from  the  intestinal  canal  by  direct  extension 
from  tuliereuli>us  ulceration  of  the  mucosa,  or,  as  appears  probable^  with- 
out any  rccognisfiblc  lesion  of  the  intestine,  the  virus  in  such  case* 
reaching  the  mesenteric  glands,  from  which  the  serous  membrane  may 
become  subsequently  affected ;  further,  that  the  disease  both  of  tho 
peritoneum  and  abdominal  glamls  may  bo  secondary  t.o  tn1>crcle  in  tho 
thorax,  the  rhanntsl  of  infection  then  being  by  lymphatics  or  blood- 
vessels. And  a  rem^irkable  fact  in  respect  to  the  association  of  tiiber- 
cidotis  ]KTitoniti»  with  UiIktcuIous  disease  elsewhere  is  the  comparative 
rarity  with  which  tuberculous  ulceration  of  the  intf»stine  accompanied  the 
peritoneal  affection  ;  and,  whilst  tho  intestinal  lesion  as  a  rule  coexists 
with  pnlmonary  tuberculosis,  this  latter  condition  seldom  accompmics 
the  caseating  and  ulcerous  form  of  peritonitis,  though  it  is  often  found 
with  a  miliary  tuberculosis  of  the  pcriu>neum.  Finally,  by  whatever 
means  and  from  whatever  sources  the  serous  membranes  of  the  cheat  and 


abdomen  may  become  affected,  the  disease,  though  it  may  spread  from 
ooc  to  the  other,  rarely  tloes  so  from  them  to  the  viscenk 

The  mean:?  by  which  the  organism  finds  admis^sioti  to  the  intestinal 
canal,  whether  liy  f<Hxl  such  as  milk  ancl  raoat,  or  l>y  the  swallowing  of 
infected  sputum  from  tubcrcidous  bmgs,  is  discusserl  elsewhere  [see  article 
**  Tuljerculosis/'  vol  ii,],  as  also  the  conditions  which  may  diminish  the 
redfiting  power  of  the  intestinal  mucosa  and  so  favour  the  invasion  of  the 
microbe.  Among  the  latter  would  appear  to  he  an  intestinal  cutarrh  or 
a  chronic  congestion  of  the  portiil  area,  sueh  as  would  be  caviscd  by 
cirrhosis  of  the  liver ;  thus  the  association  of  the  hepatic  affection  and 
tuberculous  peritonitis  already  referred  to  may  he  explained,  or  both 
tubercle  and  cirrhosis  niay  be  favuured  by  alcoholism. 

Such  of  the  remoter  causes  as  can  be  in  any  degree  recognised  are  not 
known  specially  to  affect  the  incidence  of  the  disease  on  the  pentoneum, 
hut  are  involved  in  the  genenil  etiology  of  tuberculosis.  Overcrowding 
and  defective  ventilation^  rickets  ami  the  acute  spcL'ifie  diseases,  especially 
measles  and  whooping-cough ,  are  prolxibly  the  mo^t  effective  of  all  such 
factors.  It  is  very  donl>tfal  whether  s^x  affects  the  occurrence  of  the 
diseiise,  although  post-mortem  records  show  a  pre|>onderance  among  males, 
especially  of  the  fibrous  form ;  and  as  regards  the  influence  of  age»  it  18 
certainly  yery  frequent  between  the  ages  of  three,  or  four,  and  twenty 
yeiira,  when  the  tissues  of  tfie  hixly  ap|>roximate  more  nearly  to  the 
embT'yonic  type,  and  may  perhaps  be  presume<l  to  he  more  res|K*nsive  to 
morbitl  influences ;  though  it  is  far  fnmi  being  restrictecl  to  that  period 
of  life,  having  been  met  with  at  an  arlvanced  age.  On  the  other  hand  it 
is  almost  unknown  under  two  jenm  of  age.  Dr.  Osier  considers  it  is 
most  common  between  the  ages  of  twenty  mid  forty.  Heredituiy  pre- 
disjKJsitrim  is  certainly  not  m  ell  marked. 

Course,  sigrns  and  symptoms. — The  cases  in  which  the  abdominal 
serous  memhrano  is  found  affected  with  tubercle  fall  into  two  gii^^t 
cHnical  groups,  the  acute  and  the  chronic— a  distinction  whit;h  is  for  the 
most  piirt  well  maintained,  notwithstanding  that  the  disciise  npw  and 
then  runs  a  course  that  wouhl  justify  its  being  placed  as  intermediary 
between  these  divisions,  and  also  that  many  of  the  chronic  cases  are 
h'able  to  manifest  acute  exacerbations  from  time  to  time.  The  signs  and 
symptoms  ;ire,  however,  mainly  due  to  the  |>erit(mral  inflammation  rather 
than  to  the  actual  tubercle  with  which  it  is  associated. 

Of)  Th^  a^itk  fonii. — Fn^m  the  foregoing  account  of  the  morbid  anatomy 
and  |>athoIogy  of  this  affection,  it  is  apparent  that  tubercle  of  the 
peritoneum,  with  or  without  any  associated  peritonitis,  may  occur  as  a 
part  of  a  generalised  tuberculosis  \  or  it  may  constitute  substantially  the 
entire  disease.  Corresponding  in  great  measure  to  this  diflerenco  in 
anatomical  distribution  are  the  symptoms  manifested,  though  not  entirely 
BO.  Thus  in  cases  of  a  general  disseniinatinri  of  tubercle,  it  often — prob- 
ably usually — happens  that  symptoms  specially  referable  to  the  abdomen 
are  few  or  wanting,  and  only  evidences  of  a  general  febrile  disease  are 
to  bo  recognised.     Likewise  in  many  of  those  cases  where  post-mortem 
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examination  shows  the  peritoneum  to  be  the  seat  of  an  extensive  growth  of 
tubercle^  indications  of  its  presence  during  life  may  have  been  corapletely 
absent  or  were  overshadowed  by  the  symptoms  dlie  to  tubercle  in  other 
organs. 

The  clmical  features  of  acute  general  tuherctilosisj  the  frequent  absence 
of  signs  of  lotal  affection,  the  resemblance  in  many  points  to  enteric 
fever,  and  its  lapse  into  the  "  tyi)hoid  state/*  have  been  fully  described 
elsewhere  [see  article  '*  Tnherculosis  "] ;  it  remains  here  to  refer  to  those 
eharactei's  which  distinguish  the  acute  diseiise,  so  far  as  may  he,  when  the 
alxioniinal  symptoiiia  ]trcduminate.  Speaking  generally,  such  symptoms 
are  propurLionate  to  the  extent  of  the  associated  peritonitis^  which  has 
been  aliove  shown  not  to  be  an  rnvariaUe  accomjmniment  of  an  eruption 
of  miliary  tubercle.  By  acute  cases  are  meant  those  which  run  a  course  of 
one  or  two,  i-arely  three  months,  and  for  the  moat  part  terminate  in 
death  ;  and  among  such  the  sole  evidence  of  the  abdomen  being  involved 
may  bo  that  derived  from  the  presence  of  an  eflhsiun  into  the  perit^^meal 
Ciivity— the  physical  signs,  that  is,  of  a  sim[jle  ascites  unaccompanied  by 
pain  or  any  other  local  symptoms.  In  other  ciises,  often  when  the  effusion 
is  not  so  great,  pain  and  tendcrTtess  over  the  alxlomen,  not  necessarily  in 
any  special  region,  nor  yet  constant  in  position,  may  constitute  a  marked 
feature,  and  may  prec^jde  the  indiciUiona  of  the  dropsy.  A  flatulent 
disteuision  of  the  intestines,  amount  in  j^  jXThapa  toa  c<»Tidition  of  t}m|  Mini  tee, 
may  he  an  early  symiftom,  afterwards  to  be  followed  Ity  the  Huid  cffudion ; 
this  will  of  itself  add  largely  to  the  jwilient  s  discnnifort  imd  intensify  the 
pain,  to  which  also  a  coexistent  dry  pleurisy  may  contribute.  Either 
constipation  or  diarrhuia  may  he  present,  or  these  states  may  alternate  ; 
vomiting  has  been  occiisionally  noticed.  The  general  manifestations, 
such  as  malaise,  headache,  pyrexia  of  a  hectic  type  (though  with  a 
very  frequent  liability  for  the  maximum  temperature  of  the  twenty -four 
hours  to  occur  in  the  early  part  of  the  day),  loss  of  ajjjietite,  furred  or 
dry  tongue,  thirst,  hot  dry  skin,  quick  small  rapid  jmlse,  progre^vc 
emaciation,  together  with  signs  of  tubercle  elsewhere,  are  among  the 
symptoms  of  general  tuberculosis  ;  though  they  vary  considerably  in  the 
extent  to  whicli  they  may  predominate  over  those  which  are  referable 
to  the  abdomen,  or  be  subsidiary  to  them.  As  a  gene  nil  rule  the  onset 
of  symptonis  is  tnore  or  less  gradmd,  though  ^tfti^i  withtnit  any  history  of 
previous  ill  health  ;  and  seldom  are  they  so  sudden  as  to  suggest  enteritis 
or  internal  strangidation,  yet  such  cases  have  lieen  recorde<i  when  an 
operation  for  the  relief  of  the  obstruction  has  revejiled  an  unsuspected 
tuberculous  peritonitis  (10,  13,  17,  18).  Death  in  such  cases  is  rarely  if 
ever  attributjd)Ie  to  the  alMJominal  lesions,  but  rather  to  a  progressively 
deepening  typhoid  coTHhtimi  ending  in  coma. 

(If)  The  cittviik  fttrnh — -This  division  includes  those  cases,  far  more 
numerous  than  the  former,  which  may  last  for  many  months ;  they  tend, 
as  a  rule,  to  end  in  death,  but  they  are  frequently  varieil  by  periods  in 
which  the  symptoms  subside  to  a  very  considerable  extent :  on  the  other 
hand  they  may  assume  an  acute  charactej\ 
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Th6  marked  difference  in  the  stnictural  changes  which  distinguish  the 
(i,)  uk'trous  cjiseating  and  (ii.)  tibrons  forms  respectively,  dctci  mine  to  a 
great  ile^reo  the  differences  in  physical  signs  and  symptoms  which  aic  m«'t 
with  in  these  two  clasaes  of  cases ;  between  extreme  examples  of  which, 
however,  all  intervening  grades  occnr. 

(h)  In  the  chrunic  c*iseatin*^  ami  idccrcms  form  the  eymptoms  come 
on  griwhiidly  and  iriaidiunsly.  For  a  period,  perhaps,  of  sevunil  monthis 
the  patient  has  been  gradually  failing  in  health,  with  loss  of  appetite 
and  Bome  wasting,  together  with  an  irreg^ilar  pyrexia^a  cond*iimtiun 
of  symptoms  whieh^  thongh  suggestive  of  tnlierculosis,  does  not  neces- 
sarily indicate  the  labdomen  as  being  specially  the  HGiit  of  the  mischief. 
Soon,  however,  the  pfitient  liigins  to  complain  of  a  feeling  of  ful- 
ness and  of  vague  uneasiness,  now  and  then  amount  trig  to  aeiuid  pain 
in  the  belly  usually  at  no  special  6|>of>,  and  slight  tenderness  to  touch, 
sometimes  best  marked  about  the  nmhilicns.  The  abdeimrn  on  examina- 
tion is  found  lo  be  soniewliat  tnmid,  chiefly  from  tyni|:Kiniric  distension  ; 
but  at  the  mnw  time  an  irregulirly  distributed  sense  of  incrcapcfl  resist- 
ance is  perceive^l,  or  it  may  be  that  definite  evidence  of  Huid  in  the 
peritoneal  cavity  is  forthcoming  at  a  comi>;iralively  early  stage.  As  the 
disease  progresses  the  diffuse  pain  and  tenderness  apprecial>ly  increjise, 
and  an  extremely  pjiinfnl  sensibility  of  the  skin  to  the  slightest  touch  is 
sometimes  noticed.  The  alj<lomcn  becomes  more  and  more  swollen,  in 
marked  contrast  to  the  chest  and  lind>s  which  emaciate  to  an  extreme 
degree.  The  integuments  are  sometimes  dry  and  harsh,  sometimes 
8oft  and  (edematous,  and  over  the  ahrtJumen  are  not  infreipiently  pig- 
mented—the  brownish  discoloration  being  very  liable  to  fallow  the 
use  of  hot  fomentations  for  the  relief  of  tbe  pain.  The  superficial 
veins,  especially  in  the  lower  zone  of  the  alMlomen,  arc  apt  to  be  distended 
and  prominent— partly  owing  to  the  absorption  of  tlie  stibcntancous  fat 
which  reveals  them,  atid  p*irtly  to  aetnal  hindrance  to  the  return  of 
hhjod  from  obi^truction  in  the  ulHlomen.  The  amount  of  exudation  in 
this  form  is  seldom  very  considerable,  and  what  there  is  shifts  with 
difficulty  on  altering  the  f>osition  of  the  patient ;  it  is  confined  with 
varying  degrees  of  completeness  by  adhesions  into  imperfectly  com- 
mnnicaling  loculi  between  the  coils  of  intestine  or  between  them  and 
the  parietes,  giving  rise  to  gurgling  sensations  on  palpation.  The 
physical  signs  of  fluid,  therefore,  are  rarely  complete,  and  its  presence 
is  often  inferred  rather  than  proved.  It  is  farther  noticeoble  that  the 
amount  of  fluid  varies  from  time  to  time  very  distinctly,  now  less,  now  more, 
without  obvious  ciuise.  Sooner  or  later  a  characteristic  doughy  sensation 
with  a  sense  of  fixity  of  the  intestines  on  manipulation  may  lie  detected 
— ^ sensation 8  descri lied  with  ditfieulty  although  recognised  easily  ;  and 
the  swelling  of  the  ab<lomen  l»ccomes  pcrce[)til»ly  irregular,  due  in  great 
measure  to  the  formation  of  the  oment/il  and  other  tumours  alwve 
described.  It  is  peculiarly  characteristic  of  these  lumps,  that  they  are  by 
no  means  constant  in  sitiiation»  or  at  any  rate  that  they  are  not  always 
equally  apparent  to  the  observer  on  inspection  or  paljwition  j  the  varying 
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degree  of  dfstetisioii  of  the  intestines  with  flatus  or  fa?ces,  and  the  irregular 
and  shifting  distribution  of  I  he  fluid  in  the  peritoneal  cavity,  probably 
explain  this  phenonienon.  Another  si^n^  and  unc  which  when  present 
may  almost  be  regarded  as  diagnostic  of  tuberculous  peritonitis,  is  a  red- 
ness rjid  swelling  of  the  integuments  around  the  unil>iHcu.s,  followed 
aooner  or  hiter  l>y  a  di^cbargo  of  purulent  fluid  which  tnay  Injconie  ftecAl 
in  character.  Various  pressure- effects  may  result  from  the  eular^ed 
lymphatic  glands  or  the  omental  tumours,  such  as  piin  and  oniema  in 
the  lower  extremities  ;  among  exceptional  manifestations  dne  to  the  same 
cause  jaundice  has  been  met  with,  and  even  a  general  bronzing  of  the 
skin,  as  recnrded  by  Dr.  Colman^  brought  alwut  by  the  pressure  of 
fiwollen  glands  on  the  left  suprarenal  l/bdy  without  implication  o!  its 
structure. 

Passing  on  to  the  general  symptoms  the  temperature  is  very  irregular  ; 
often  remaining  for  weeks  within  normal  range,  it  may  decline  to  a  daily 
average  of  ^^V  R,  or  even  lower  ;  or  it  may  continue  for  days  or  weeks  at 
an  elevation  of  one  to  three  degrees-  In  the  greater  nuudier  of  cases  gastric 
intestinal  digestion  is  very  imperfectly  performed,  as  evick^neeil  by  the 
dcliiient  or  capricious  appetite,  the  frequent  nausea  and  vomiting,  and 
the  marked  constifjation  with  occasional  outViursts  of  troublesome  diarrhoea, 
the  motions  being  iU-smeliing  and  of  an  unhealthy  appearance.  The  tongue 
is  red  and  irritable  or  dcnudetl  of  epiibclium.  Not  infrequently  the  ]mtient 
complains  of  cliflBculty  or  even  i>aiti  in  micturition,  Tlie  pulse  is  small, 
quick,  and  soft,  and  tbc  whole  condition  of  the  jKitient  is  one  of  increas- 
ing weakness  and  exhautstion,  prevertting  any  exertion  and  confining  him 
mostly  to  bed.  The  face  is  pinchetl  and  drawn,  and  there  is  a  jirogressive 
aniemia,  to  which  is  attributalile  the  a>dema  aliout  the  ankles  so  com- 
monly noticed.  Unless  the  meninges  be  involved  the  intellect  remains 
clear,  but  the  temi><?r  is  peevish  and  irritable.  Tuberculosia  in  other 
organs  will  necessarily  contribute  to  the  sum  of  the  conditions  which 
the  patient  may  manifest  ;  but  the  abduminal  signs  when  well  marked 
often  overshadow  the  cliest  ilisease  even  though  this  bo  well  advanced. 

Such  are  the  generid  features  and  the  usual  course  of  an  ordinary 
case  of  this  class.  But  the  exceptions  to  this  description  are  many. 
Thus  p-nn,  instead  of  being  a  prominent  symptom,  may  be  almost  or 
qtiite  absent  throughout  the  whole  duration  of  the  disease  ;  it  may  recur 
periodically  with  considerable  severity,  or  at  other  times  may  scarcely  give 
rise  to  compbunt:  the  tenderness  is  prokibly  more  usual  in  its  occurrence. 
Paroxysms  of  agonising  pun,  resembling  in  character  biliary  or  renal  colic, 
have  been  known  to  accompany  tuberculous  enlargement  of  mesenteric  or 
retro- peri  tonal  glands  ( I ),  The  extent  of  emaciation  and  general  malnutri- 
tion will  obviously  be  conditioned  largely  by  the  degree  to  which  digestion 
is  dirsturbed  and  by  the  coincidence  of  pulmonary  tuberculosis;  in  some 
cases  the  wasting,  at  any  rate  in  the  earlier  stages  of  the  disease,  may  be 
less  considerable  than  has  been  descrilied. 

The  clinical  course  of  those  cases  of  tuberculous  pcrit^^nitis  which  are 
comph'catcd   with   a   tuberculous   pleurisy   depend   somewhat  on   which 


membrane  is  attacked  first.  Should  it  be  the  pltura  there  will  be  the 
general  signs  and  symptoms  indicative  of  jJeuiitic  infiiimmjition  and 
exudation,  usually  on  one  side^  though  occasiomdly  on  both ;  an  interest- 
ing case  of  the  latter  cuiifliuon,  exceptional  in  the  recovery,  is  recorded 
by  Dr.  Finlay.  The  chest  symptoms  may  almtjst  completely  subside 
before  the  evidence  of  the  pcritone^il  alfection  appears,  or  both  may  coexist  j 
but  however  tbts  may  be,  it  is  the  al>doniioal  state  which  preponderates 
and  mainly  contributes  to  the  discomfort  of  the  pitticiit,  tliuugh  an  attack 
of  plenrisjy  may  be  the  immediate  cause  of  death.  When  the  pleurisy  ia 
secontlary  to  the  peritonitis  the  former  rarely  gives  rise  to  prominent 
symptoms;  and  the  ab*lominal  pain  and  tenderness  with  swelling;  as 
well  as  the  diarrhoea  and  vomiting  and  other  gastrointestinal  symptoms 
constitute  the  main  disease, 

AVhen  cirihosis  of  the  liver  complicates  tulierculous  peritonitis,  the 
disease,  as  might  l>o  expected,  runs  a  more  rapid  course.  A  consideniblo 
Incites  masks  the  eharacteristic  abdominal  features,  the  eHusion  frequently 
being  haunorrhagic.  Pain  and  even  tenderness  are  less  marked,  the 
temperature  is  ordy  sometimes  raised  above  normal,  arid  slight  jaundice 
is  present.  Pleuritic  elfusion  on  one  or  both  sides  occurs  with  tolerabl*^ 
frequency. 

As  a  general  rule,  cases  such  as  are  included  within  this  group  run 
on  for  a  long  time,  now  better,  now  worse  ;  sometimes  even  for  nifintha 
the  patient  improves  in  health,  the  symptoms  abating  and  the  physical 
signs  becoming  less  distinctive  ;  then  again,  without  perhaps  any  a[iijaj  ent 
cause,  the  condition  becomes  more  acute  in  chantctcrj  a  fresh  effusion  of 
fluid  takes  jilace  associated,  probably,  with  a  recrudescence  of  the  tubercle, 
or  the  gastro- intestinal  symptoms  increase  in  severity,  and  the  general 
nutrition  is  seriously  impaired;  mc^uiwhile  the  caseatingaml  ulcerating  pro- 
cesses stea<lily  progress,  estidilishing  communications  between  the  irite8tinal 
coils,  coupled,  it  nniy  be,  with  some  suppuration,  and  a  hectic  temperature 
or  a  fa*c^d  fistula ;  all  eoml>ining  to  bring  about  a  fatal  result  from  sheer 
exhaustion  and  hick  of  nourishment.  In  children  especially  the  remis- 
sions of  symptoms  are  eonspicnona.  Now  and  then,  however,  cfises 
are  met  with,  even  among  those  in  which  the  signs  and  symptoms  have 
"been  tnlcrably  well  marke<l,  when  the  development  of  the  tubercle 
appears  to  be  checked,  the  caseating  material  to  bo  alisoibed,  and  the 
inflammatory  pi'oducts  to  1>o  converted  into  a  fibrous  tissue  ;  thus  there  b  a 
considerable  altej-ation  in  the  clinical  aspect  of  the  case,  which  then  comes 
to  correspond  ttj  those  to  bo  presently  described.  Owing  to  this  change 
which  frequently  tJikes  place  in  the  anatomical  cbi meters  of  the  disciise, 
the  post-mortem  appearances  do  not  always  correspond  to  the  indications 
of  the  physical  signs  during  life ;  in  this  way  a  very  considerable 
ascites,  of  the  existence  of  which  no  doubt  could  bo  entertained,  might 
disappear,  and  leave  very  little  trace  after  death, 

(ii.)  The  definitely  **  fibrous"  form  of  tu}>erculou8  peritonitis,  whether  it 
has  been  preceded  by  the  acute  miliary  stage,  or  has  followefl  the 
ulcerotis  variety  Just  menlioned,  or  whether,   as  sometimes  happens,  it 
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tends  towards  this  form  from  the  first,  alvrays  runs  a  very  chronic  courtt 
and  is  niatkud  l>v  symptoms  whi<  h  for  the  most  part  depend  OQ  lb 
luechanieul  interference  with  the  abdominal  functions  l>y  the  overgroni 
of  fibrous  tissue  which  to  a  greiiter  or  le^ss  degree  binds  ihe  intestines  aal 
viscera  into  an  insepai-ahle  mass.  The  belly  is  retracted  An<l  flattened  mtf 
the  whole  or  greater  part  of  its  area;  the  cosUl  margin,  pul^im^  m\ 
anterior  iliac  spines  prominently  project  scan  to  give  a  hollowed  or  i4>^rall«l 
hout-sha perl  appc'ininee  which  ia  most  characteristic  ;  thi-    :  brofi^t 

about  by  the  sliortened  meseiiteriea  and  contracted  in  tofiethcr 

with,  in  extreme  ciises^  some  contniction  of  the  solid  ^is^crra  thoniadirfi 
under  the  compression  of  the  shrinking  fibrous  tissue.  Pain  and  t<*mieniai 
are  but  slightly  marked  in  such  cases,  and  a  persistant  and  often  i*xtfc8it 
constipation  is  the  symptom  most  genendly  complaincMi  <if.  The  impaifid 
function  of  the  gastro  intestinal  tnict  determines  a  dclcriorated  nntriliflii, 
as  shown  by  the  general  wastir^g  of  the  bc^ly,  which  may  be  c^^mffidcrshie 
When  the  fibrosis  is  more  restricte<l  in  area,  dis|ilaeenicnt  c»f  <.ir;s;ui%  ur 
adhesions  of  the  stomach  and  intestine,  or  Loinjiressioii  of  the  UtUT  bf 
bands  may  give  rise  to  the  most  varial»lo  symptom^  among  wUitL 
howoveff  constiimtion  is  almost  surely  j»rominent^  though  the  gcoenl 
nutrition  will  snlTer  less  and  emaciation  may  Ikj  wanting. 

Diagnosis. — From  the  biregnlng  account  it  might  l»«  snppo«Hi  tkst 
tubercnluus  |MTitonitis  is  fairly  e^isy  of  recognition,  lint  t  nui 

far  from  tin.'  ease.      Well-marketl  eases  are  dwublh'ss  ili  h\ME 

much  difiicuky  provided  a  reliable  histoiy  lie  obtainable  ;  hui  a  serj  \Mlgt 
proportion  of  the  civses,  whether  in  child  or  adult,  arc  not  well  luaailccd 
and  the  diagnosis  may  long  remain  in  doubt ;  whilst  now  aiid  then  in  tk 
alisenee  of  signs  and  symptoms  during  life  the  eicisUjtico  of  the  disfvoii 
iirst  disclosed  at  tho  post-mortem  examination. 

Exchiding  those  cases  which  manifest  no  ulidominal  s\*mptoiliSt  ui 
where  the  features  of  a  generalised  tul^ereulosisare  not  speeiully  miuufoiM^ 
in  any  one  pivrt^  and  putting  aside  also  those  eases  where  the  sym|ilon» 
referable  to  the  chest  or  cranium  so  predominate  over  thoM  of  tise 
abdomen  that  these  latter  can  be  scarcely  an  id  to  exist,  it  rrnuiiM  l(^ 
distinguish  acute  abdnniinal  tuberculosis  fr-om  chronic  tuHcrculoui  |»*> 
tonitis  of  the  ulcerous  and  fibrotis  varieties. 

The  sindlarity  of  acute  tuberetilnsis  of  the  peritoneum  to  eoKric 
fever  has  been  already  refeixed  to.  The  malaise  and  sense  of  illnc*,  tie 
elevation  of  temperature  and  the  diarrhcea,  often  with  pea-soup  nook  an 
features  possessed  by  the  two  njaladies  in  common  ;  an<i  thr  ^  -  -- ' '  rmr 
is  heightened  still  further  by  the  occasional  existence  of  a  hf  '^ 

and  even  of  heatlache  in  tho  serous  affection.  The  absence  ui  imsU,  mi  Uf 
as  it  goes,  is  in  favour  of  typhoid  fever ;  whilst  the  diazo  reaction  ef  tfc» 
urine  is  too  uncertain  to  Th?  of  much  value.  Proljably  iho  moit  troi*' 
w^orthy  distinctions  arc  to  be  found  in  the  limitation  of  pain  and  Uffldff- 
ness  to  the  caM^il  region  in  enteric  fever,  anrl  in  tho  tempemturp  con^ 
The  progressive  rise  for  the  first  few  days,  followed  bv  a  {i«r«s<«ai  fliii- 
formity  for  about  a  fortnight,  a  course  more  or  less  distinctly  chitiMHaWP 
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6f  typhoid  fever,  is  riircly  if  ever  to  l>c  soen  in  acute  tuberculosis  ;  m  this 
discitse  the  temperature  m;iv  be  fit  its  maximum  withiu  the  first  few  days, 
or  the  highest  point  may  not  he  reached  for  several  weeks ;  whilst,  if 
the  clmrt  for  any  long  period  be  available,  a  far  greater  irregiilririty  will 
generally  be  observable  in  the  peritooe^d  disease.  With  a  careful  reeoid 
for  a  month  there  should  rarely  be  iiny  <loul>t,  hut  for  a  fortnight,  or  even 
moro,  the  conclusion  may  be  in  siL^pense.  Keferenee  has  been  made  in 
tuberculosis  to  the  occ^isional  recurrence  of  maximum  daily  temperature  in 
the  earlier  part  of  the  ^\\\\^  anti  this  is  seliluiu  the  case  in  typhoid  fever. 
WidaVs  test  (vol,  ii.  p,  1145)  will  prolmhly  prove  very  useful  io  dis- 
tinguishing these  diseiises. 

For  the  recognition  of  chronic  tuberculous  peritonitis  it  is  desirable  to 
keep  in  mind  the  descriptions  of  typicul  forms  such  as  have  been  set  forth. 
But  it  is  most  needful  to  emphasise  the  fact  that  many  cases  do  not  conform 
theret«>.  The  irregularity  of  the  course  i)f  the  disease,  the  frc<|uent 
intermissions  with  marked  improvement,  the  cxiicerbniiun  of  eyniplonis 
for  lengthened  periods,  the  degree  of  illness  of  the  patient,  often  out  of 
proj>ortion  to  the  pliysicfd  signs  which  may  I  hi  ohscnrc  and  far  to  seek, 
and  the  prolonged  duration  of  iho  malady — ^indefirnto  as  these  characters 
may  be — are  often  those  alone  upon  which  the  diagnosis  can  be  based  \ 
and  for  their  appreciation  time  is  requisite. 

Certain  specific  features  of  the  disease  may  add  to  the  difficulties  of 
diagnosis.  Thus  encysted  collections  of  fluid,  with  induration  and 
matting  together  of  the  structures  cnnfirnng  it,  may  simulate  ovanan 
cyst<s,  and  nothing  short  of  a  lapirotomy^  may  settle  the  question  ;  the 
same  may  be  8;iid  for  the  omental  tumours  which  have  been  frequently 
mistaken  for  malignant  growths  of  the  peritoneum,  or  even  of  the  colon  or 
o%^ary,  the  disturkmces  of  the  bowels  or  extreme  constipation  favouring 
the  error.  As  a  rule  the  j>osition  of  these  masses  l>elow  the  line  of 
re^sonance  furnished  by  the  transverse  colon  should  distinguish  them  from 
hepatic  enlargements  which  lie  above  that  line,  and  their  irregular  shape 
should  prevent  their  being  mistaken  for  the  spleen,  the  outline  of  which, 
with  its  characteristic  notch,  is  usually  well  jjrcscrvod  in  the  various 
morbid  changes  which  that  organ  may  irndergo.  Dr*  Osier  attriiiute^ 
some  impO!tance  to  the  frequently  prolonged  sul>normal  temperature  of 
many   cases  of  oment^d  tuberculous  tumours  as  a  character  serving  to 

t distinguish  them  from  growths  of  a  malignant  nature, 
\      The  diagnostic  value  of  redness  and  induration  around  the  umbilicus 
and  the  discharge  of  pus  or  faecal  niatter  therefrom  has  been  mentioned. 

The  examination  of   the   fluid  withdniwn  from  the  abdomen  is  not 

very  helpful     The  presence  of  the  11  tuberculosis  would  be  conclusive, 

btJt  they  are  rarely  to  be  fotHirl,  and  their  absence  does  not  exclude  the 

existence  of  tubercle.     Inoculation  cxpenments,  however^  may  sometiniea 

-determine  the  nature  of  the  discik^e. 

■       The   distinction    during    life   between  a   tid>erculous    and   a  simple 

^peritonitis  must  often  remain  imcertain,  if  the  existence  of  the  lattei'  con- 

diuou  be  admitted.     Now  that  it  is  known  that  a  very  defiuite  tuber- 


^ 


tends  towards  this  form  from  tho  fimt,  always  runs  a  very  chronic  course, 
and  is  markt'd  liy  symptoms  whii  h  for  the  most  part  depctid  on  the 
iDcchanieal  interference  with  the  abdominal  functions  hy  the  overgrowth 
of  fibnm^  tissue  ^vhich  to  a  greater  or  less  degree  hinds  tho  intestines  and 
™cera  into  an  inseptirahle  niass.  The  belly  is  retracted  and  flattened  over 
the  whole  or  greater  jxart  of  its  area;  the  costjd  margin,  piibe-s,  and 
anterior  iliac  spines  prondnently  project  so  as  to  give  a  hollnwod  or  stMrulled 
boat-shaped  appeanince  which  is  most  characteristic  ;  this  shape  is  brought 
about  by  the  shortened  mesenteries  and  contracted  int^istincs,  together 
with,  in  extreme  cases,  some  contraelion  of  ihe  solid  viscera  thoni&elves 
undLT  tlio  compression  of  the  shrinking  fibrous  tissue.  Pain  and  tonderncss 
are  but  slightly  marked  in  such  caseSj  and  a  persistent  and  often  extreino 
conslifjation  is  the  symptom  most  gcocmlly  complaine<l  <if.  The  imjiaired 
fiuietion  of  the  gastro  intestinal  tract  determines  a  deteriorated  nutrition, 
as  slniwn  liy  the  general  wasting  of  the  boily,  which  may  be  considerable. 
When  the  fibrosis  is  more  restiieted  in  area,  displacement  of  organs,  or 
adhesions  of  the  stomach  and  intestine,  or  comjiiession  of  the  latter  by 
bands  may  give  rise  to  the  m«ist  variable  symptoms,  among  whieb, 
however,  ctuistipation  is  almost  surely  ]Hr>minent,  th«>ugh  the  general 
jiutrition  will  sulfcr  less  and  emaciation  may  be  wanting. 

Biagnosls. — PVom  the  foregoing  account  it  might  be  supposed  that 
tuberculous  peritonitis  is  fairly  easy  of  recognition^  but  this  is  often timea 
far  from  the  case.  Wclbmarked  cases  are  tloubtless  diagnosed  wilhi>ut 
nnu'h  ilithcuUy  jirovided  a  reltalile  history  be  oi>tainable  ;  luit  a  very  largo 
prt>[iortion  of  the  cases,  whether  in  child  or  adult^  are  not  well  marked, 
and  the  dijtgnosis  may  long  remain  in  doubt;  whilst  now  and  then  in  the 
absence  of  sigtis  ami  symptoms  during  life  the  existence  of  the  disease  is 
first  disclosed  at  the  post-mortem  examination, 

Exchiding  those  crises  which  manifest  no  abdominal  symptoms,  and 
where  the  features  of  a  generalised  tTihcrcnlosis  are  not  Bpecially  manifested 
in  any  one  part,  and  putting  aside  also  those  cases  where  the  symptoms 
referable  to  the  chest  or  cnxnium  so  ijreilominate  over  those  of  the 
alidomen  that  these  hitter  can  he  scarcely  &iid  to  exist,  it  remains  to 
distinguish  acute  abdominal  tuberculosis  from  chronic  tul>ercidous  peri- 
tonitis  of  the  ulcerous  and  fibrous  varieties. 

The  similarity  of  acute  tu1^erculosis  of  the  peritoneum  to  enteric 
fever  has  been  already  refeiTe<l  to.  The  mjilaise  and  sense  of  illness,  ihe 
elevation  of  temjierature  ami  the  diarrhiea,  often  with  pea  soup  stools,  are 
features  possessed  hy  the  two  maladies  in  common  ;  and  ihe  resemblance 
is  heightened  still  further  by  the  occasional  existence  of  a  little  bronchitis 
and  even  of  headache  in  the  serous  alfection.  The  absence  of  rash,  so  far 
as  it  goes,  is  in  favour  of  typhoid  fe\  er ;  whilst  the  diazo  reaction  of  the 
urine  is  too  uncertain  to  l)e  of  much  vahie,  IVobably  the  most  trtust- 
worthy  distinctions  are  to  be  found  in  the  limit*iti<>n  of  pain  and  tender- 
ness to  the  ciecjil  region  in  enteric  fever,  and  in  the  temperature  cur\'e. 
The  progressive  rise  for  the  first  Jew  days,  followed  by  a  persistent  uni- 
formity for  about  a  fortnight,  a  coui*so  more  or  less  distinctly  characteristic 


of  typhoid  fever,  is  rarely  if  over  to  ho  seen  in  ac^ite  tuTjerculosis  ;  in  this 
diseiV3c  the  tcmt^erature  may  be  at  its  miiximnm  within  the  first  few  days, 
or  the  highest  point  may  not  lie  reached  ft>r  several  weeks  ;  whilst,  if 
the  chart  for  any  long  period  be  available,  a  far  greater  irregularity  will 
generally  1>e  observ?ible  in  the  peritoneal  disease.  With  a  earefid  record 
for  a  month  there  should  rarely  be  any  duul>t,  but  for  a  fortnight,  or  even 
more,  the  conthision  may  bo  in  suspen&e.  lk»ference  has  been  miule  in 
tiiberculosig  to  the  ocCiOsional  recurrence  of  maximnm  daily  tempemture  in 
the  e^arlier  part  of  the  diiy\  and  this  is  seltlom  the  ease  in  typhoid  fevei'. 
Wldal's  test  (vol  ii.  p.  1 1 45)  will  probably  prove  very  ascf u]  in  dia- 
tir>gujshing  these  diseiises. 

For  the  recAignitiun  of  chronic  tuberculous  peritonitis  it  is  JesirabJe  to 
keep  in  mind  the  rlescriptions  of  tyiviml  forms  such  as  bave  heen  set  forth. 
But  it  is  most  nee<lful  to  emphiisise  the  fact  that  many  cases  do  not  confonu 
thereto.  The  irregularity  of  the  course  of  the  disease,  the  fre<juent 
intermissions  with  marked  improvement,  the  exacerbaiion  of  symptoms 
for  lengthened  periods,  the  dt^gi-ee  uf  illness  of  the  patierrt,  ofteir  out  of 
proportion  to  the  physical  Bi;j:ns  wliioh  may  lie  oi^seirre  and  far  to  seek, 
aofl  the  prolonged  dnration  of  the  mahidy— indefinite  Jis  these  characters 
may  l)e — ar  e  often  those  alone  upon  which  the  diagrrosis  can  be  based ; 
and  for  their  appr*eciation  time  is  requisite. 

Certain  sijccilic  features  of  the  disease  may  add  to  the  diffieidties  of 
diagnosis.  Thus  encysted  collections  of  fluid,  with  irrduration  and 
matting  together  of  the  structures  coir  fining  it,  may  sin  ml  ate  ovarian 
cysts,  and  nothirrg  short  of  a  laparotomy  may  settle  the  question  ;  the 
same  may  be  said  for  the  omental  tumours  which  have  been  frequently 
mistaken  for  malignant  growths  of  the  peri  tor  renm,  or  even  of  the  ctjlon  or 
ovary,  the  distiubances  of  the  bowels  or  extreme  constipition  fuvorning 
the  error  As  a  rule  the  position  of  these  masses  below  the  line  of 
resonarrce  furnished  by  the  transverse  eolorr  should  disiingni>h  ihera  from 
hepitic  errlargerrrents  which  lie  alwivo  that  lirre,  and  their  iin-gular  shape 
should  prevent  their  l>etng  mistaken  for  the  spleen,  the  outline  of  which, 
with  its  characteristic  notch,  is  usually  well  preserved  in  the  various 
morliid  changes  which  that  organ  may  undergo.  Dr.  Osier  attributes 
some  imjKjrUnce  to  the  frequerjtly  prolonged  subnormal  temper atrue  of 
marry  cases  of  omenta!  tuberculorrs  timrours  as  a  character  serving  to 
distinguish  them  from  growths  of  a  imdignant  nature. 

The  diagnostic  value  of  redness  and  induration  around  the  umbilicus 
and  the  discharge  of  prrs  or  fa?cal  maUor  therefrom  has  been  mentioned. 

The  examination  of  the  fluid  withdrawn  from  the  abdomen  is  not 
very  helpfub  The  preserrce  of  the  B.  tubercidosis  woidd  be  conclusive, 
but  they  are  rarely  to  be  fourrd,  and  their  abserrce  does  not  exchrde  the 
existence  of  tubercle.  Inucrdation  experiments,  however,  may  sometimes 
determine  the  nature  of  the  disease. 

The  distinction  during  life  between  a  tubercidous  and  a  simple 
peritonitis  must  often  remain  urrcerUiin,  if  the  existence  of  the  hitter  con- 
diuoii  be  admitted.     Now  that  it  is  known  that  a  very  definite  tuber- 


ciiloiis  affection  nmy  subside  to  a  great  extent^  and  le^ve  no  indicatioii  nl 
tiiUercle,  the  diiignosis  of  ''simjile*'  cases  will  be  Jess  frcqucntlir  nuik 
But  so  fur  as  physical  signs  are  concerned  no  disUnetive  difTerenec  U  to 
lie  expected,  since  the  effusion  and  irtflanimatory  new  growlU  uuial  gif« 
rise  to  the  same  objective  conditions  iii  both  groups  of  cases,  vrliiht  ibe 
liistory  and  general  clinical  cuurse  too  often  furnish  but  indcfiuito  daiA  for 
a  judgment.  Valuable  infomiation  may  be  derived  from  the  existence  of 
tubercle  elsewhere  Init,  in  the  fie([uent  cases  in  wliich  the  new  groirikis 
restricted  to  the  alKlomen,  the  difficulty  of  distinction  may  l>o  iniiujjenibk 

Prognosis. — TiibtTculons  peritonitis  is  certainly  not  ibc  invjtiiaWj 
hopeless  disease  it  wa^  once  thought  to  be  ;  and,  although  it  still  deter- 
miaes  a  considcralile  mortality,  the  very  distinct  iKuiefit  which  follotn 
treatment  in  a  large  numl>er  of  cases  has  largely  dimijiisbed  it^  hiibcrto 
fatal  character.  Moreover,  the  recognition  of  the  fact  that  tubercle,  ^ 
a  certain  proportion  of  even  well-marked  cases,  tends  to  its  own  cure  bf 
undergoins;  fil»rokl  tnmsfoniiatton  hiA  rendered  the  prognosis  more  hofi^ 
ful ;  though  it  is  true  that  the  prolonged  life  may  not  be  a  compl  "~ 
hcjdthy  one,  owing  to  the  permanent  ill  effects  brought  alj<jut  by 
development  of  fibrous  tissue  within  the  alKlominal  cavity,  and  the  oltci^ 
times  grave  interference  with  the  free  movement  of  the  cunU'iintKl  visctra 
As  compared  U>  tubercle  in  other  regions,  a  larger  proportion  of  djoiuf 
the  peritoneal  affection  tend  to  improvement,  whether  spontaneouiJy  cr 
by  treatment,  than  can  as  yet  lie  affirmed  of  cerebral  or  even  of  thoradc 
tulwirculosis.  In  forec:i^ting  the  course  of  a  given  case,  the  babilily  U) 
impn^vement,  even  for  months,  with  a  suljsequent  reciuretice  of  symp- 
toms and  fatal  result,  must  not  lie  forgotten.  On  the  other  haiul,  llie 
existence  of  pulmonary  tulierculoi^is,  or  pleurisy,  or  cirrhosis  of  the  lifff* 
or  tuberculous  ulceration  of  the  intestine,  would  very  seriously  affect  tk 
prognosis.  The  longer  the  c^xse  has  lasted  the  longer  it  may  lail,  ui 
improvement  may  tiike  place  even  in  the  most  unlikely ;  a  fieniitat 
diirrbcea  is  the  symjitom  most  to  be  feared.  In  proportion  to  theOKttSt 
of  the  fibroid  change  in  the  tubercle  and  the  absence  of  c^iseous  de;gM«nir 
tion,  and  particularly  of  an  ideeroua  process,  the  prognosis  may  l^  repirf^^ 
as  favourable;  but  the  grounds  for  anticipating  the  one  or  the  oticr  i 
these  oomiitions  are  not  yet  fuiTnulatcd* 

Treatment. — In  tul>ereuIous  peritonitis,  no  less  than  in  tu 
elsewhere,  mueh  may  bo  hofxjd  for  from  such  hygienic  measures  a» 
comprised  in  the  avoidance  of  infection  by  food — milk,  meat  and  ii«it 
juice — or  air,  a  suljject  aireiuly  treated  in  the  article  on  *•  TubercuJowi-*' 

What  has  been  sjiid  in  the  foregoing  section  on  the  medicinal  ti«l« 
ment  of  chronic  peritonitis  is  equally  applicable  to  the  tnbercnJoti^  *Bi 
jMirhaps  with  mnre  confidence.  Applications  to  the  8urfrir«  of  the  »^ 
domen  for  the  relief  of  pain,  and  for  promoting  the  a!  of  tfcifi 

inflammatory  products,  and  drugs  for  the  attemlant  con.^i  -  »«d  ^^ 

maintenance  of  the  general  health,  are  aa  suiUible  in  the  one  eas«  a*  tk 
other,  the  indications  for  treatment  l>eing  sul>sUintia[ly  ideriucal     Sj 
benefit  in  children  has  been  claimed  for  the  administration  tif 


whether  by  the  mouth  in  milk»  or  combined  with  cod-liver  oil  fis  a  dailj 
eneniii  (21). 

Since  1862,  when  Sir  8pencer  Wells  opened  an  abdomen  for  the 
removal  of  a  supposfd  ovarian  tinnoiir  and  found  a  large  rjuantitj  of 
opalescent  flnid  and  a  peritoneum  slnddud  wilh  tuberelca,  a  simple 
laiJarotomy  has  been  frequently  performed  for  the  relief  of  tuberculous 
poritoniiis  and  often  with  the  same  satisfactory  result,  which  in  that  case 
was  cure  ;  and  in  the  great  majority  t»f  cases  very  considerable  benefit 
hris  ensued.  A  large  mass  of  evidence  from  all  quarters  h  now  available, 
whirh  i.^  unanimous  in  establishini;  tlie  procedure  as  not  only  justifiable, 
but  in  UKiny  cases  imperatively  called  for. 

The  variation  in  the  anatomical  characters  no  less  than  in  the  clinical 
features  of  the  dise^iso  has  given  rise  to  some  difl'crence  of  opinion,  as 
might  reasonably  be  expected,  as  to  the  most  suitable  cases  for  operation 
as  well  as  concerning  certain  details  of  the  opersition  itself;  but  all  arc 
agreed  in  the  kmoht  which  follows  its  performance. 

That  the  expression  **cure,"  as  opposed  to  mere  "relief,"  is  in  a  certiiin 
proportion  of  cases  justifiable,  follows  not  only  from  the  fact  that  ntim- 
berless  instances  are  recorded  in  which  well -marked  and  even  severe 
symptoms  of  tuberculous  peritonitis  existed  and  abnndant  tubercles  were 
disclosed  at  the  operation,  and  yet  recovery  from  all  discomfort  and 
absence  of  further  symptoms  for  many  years  resulted,  but  still  more  con- 
clusively also  from  the  welbauthenticated  cases  recoitled  liy  many  surgeons 
(2,  10,  13,  19),  who  have  found  that  on  a  second  laparotomy,  performed 
some  months  later  for  some  other  reason^  the  tubercles,  which  were  but 
too  obvious  at  the  first  operation  and  w^ere  proved  to  be  such  both 
microscopically  and  by  inoculation,  had  entirely  disappeared. 

Concerning  the  operation  itself,  it  would  certainly  seem  that  a  mere 
tapping  of  the  alwlomen  by  an  asjjirating  needle  or  small  trocar  is  in- 
sufficient ;  there  must  be  a  considerable  o|>ening  and  a  free  e\acuation 
of  any  fluid  present.  Beyond  this  nothing  can  be  said  to  be  necessary. 
Washing  out  the  peritoneal  cavity  with  sterilised  water,  warm  boracio 
lotion,  hot  solution  of  creolin  or  other  disinfectants,  dusting  with 
iodoform,  or  the  withdrawal  of  only  a  sm:dl  {juantity  of  fluid  and 
injection  of  camphorated  naphthol  into  the  cavity,  have  all  Ixen  practist^d 
and  warmly  advocated ;  but,  as  experience  has  shown,  with  no  greater 
advantage  than  is  obtained  by  a  simple  opening,  free  drainage  and  closure 
of  the  womid  without  flushing  or  other  mani[»ulation. 

A  slrght  rise  of  temperature  has  been  commonly  noticed  after  the 
laparotomy,  lasting  some  hours  or  even  a  day  or  two ;  but  as  a  rule  re- 
covery from  the  oi>eration  (which  has  of  course  been  carried  out  with  all 
antiseptic  precautions)  is  rapid,  and  improvement  in  the  condition  of  the 
]iatieut  is  soon  apparent.  Some  reaccumulation  of  fluid  requiring  with- 
drawal is  occasionally  ntet  with. 

It  may  sometimes  be  necessary  to  ranove  certain  stnictures,  such  as 
the  Fallopian  tubes  or  mesenteric  gland^  which  are  extensively  infiltrated; 
this  apparently  can  bo  done  without  increaBing  the  risk  of  the  operation. 


Every  form  in  which  tuberculous  peritonitis  oecurs  has  been  made  the 
subject  of  operative  tre^xtmont,  and  with  hoiiefit.  Undoubtedly  the  moet 
promising  cases  are  those  in  which  there  is  effusion^  whether  serous, 
seropurulent,  or  purulent — free  or  eneystet) ;  and  in  such  cases  lapar- 
otomy may  almost  be  regarded  as  the  only  proper  treatment.  Even  in 
the  acute  cases  of  peritoneal  tubercle  accompanied  by  much  ascites  the 
procedure  may  be  resorted  to,  although  the  result  is  not  altogether  so 
satisfactory  as  in  the  more  chronic  forms.  Nor  does  the  presence  of 
tubercle  in  the  lungs,  uidess  far  advanced,  offer  a  con tniindi edition  (20), 
temporary  benefit  at  legist  may  be  ex|Dectcd.  Xot withstanding  the  risks 
attenrlant  on  opening  the  <al>dnmen  when  there  is  little  or  no  elTusion,  and 
merely  a  condition  of  widespread  fibrous  adhesion  among  the  viscera — 
ri.ika  due  to  wounding  the  bowel  or  inflicting  damage  by  tearing  away 
the  arlhering  bands — yet  very  marked  improvement  has  been  recordetl  as 
having  followed  a  simple  incision  through  the  atidominal  wall  and  closing 
up  the  wound.  Operation  in  such  cases^  however,  is  scarcely  to  be 
undertaken  except  with  a  view  to  relieve  intestinal  ol>structioa 

The  statistics  compiled  by  different  authors  fully  justify  the  recourse 
to  operation  which  with  proper  precautionB  is  scarcely  attended  with 
danger  Thus  Konig  collected  the  reconia  of  131  cases  in  which 
laparotomy  had  been  performed  for  tuberculous  peritonitis,  including  1  4 
operated  on  by  himself;  of  these  120  were  women  and  11  men;  70  per 
cent  being  over  20  years  of  age.  In  107  of  these  the  operation  was 
satisfactory,  being  completely  so  in  84,  or  65  per  cent;  whilst  deaths 
directly  following  the  operation  only  amounted  to  3  per  cent. 
Lindner  collected  205  cases,  of  which  7*5  were  fatal  from  the  opera- 
tion, the  causes  being  collapse,  sepsis,  or  acute  peritonitis.  In  only  186 
of  these  was  the  sex  recorded,  and  of  them  1 1  '3  per  cent  were  males. 
Korsch  in  1893  found  in  358  cjises,  the  records  of  which  he  had  collected, 
a  mortality  of  5  59  from  the  openition,  and  complete  recovery  in  250, 
being  about  70  per  cent.  Less  successfid  results  were  obtained  by  Frees, 
who  only  claimed  complete  success  in  5  of  18  cases  treated  by  hiraseU, 
whilst  in  1 2,  though  no  ill  effect  was  attributable  to  the  operation,  no  l»enefit 
followed.  All  these  patients  were  females— in  some  there  were  compli- 
cating conditions  connected  with  the  uterus  or  appendages. 

It  may  be  observed  that  the  great  preponderance  of  females  in  the 
statistics  dealing  with  operation  in  this  affection  is  to  he  explained  by  the 
great  frequency  with  which  the  Fallopian  tubes  are  the  seat  of  tubercle., 
and  by  the  performance  of  laparotomy  in  a  very  large  number  of  cases  to 
relieve  a  su[»po3ed  tumour  or  cyst  connected  with  the  reproductive  organs; 
the  nature  of  the  disease  only  being  disclosed  by  the  opemtion.  It  is  not 
to  be  supposed  that  females  are  more  liable  to  peritoneal  tuberculosis,  for 
if  there  be  a  difference  the  reverse  would  bo  a  truer  statement. 

Various  are  the  suppositiona  to  explain  the  effect  of  this  treatment^ 
but  it  cannot  be  said  that  any  are  wholly  satisfactory.  The  facts  clearly 
suggest  that  peritoneal  tubercle  is  not  possessed  of  great  activity  or 
powers  of  resistance,  and  that  its  natural  tendency  to  obsolescence  is 
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readily  facilitated  bj  what  appear  to  be  but  very  trifling  diaturlmncea 
of  the  conditions  under  which  it  is  dcvelo|>ing.  Bumm  and  others 
h:ive  demonstrated  that  aftcT  a  simple  lapjirotomy  the  ^';i.y  j^ranalations 
ntidcrgo  rouird  cell  infiltration  and  cietitriL-ial  changes,  with  disappearance 
of  the  epithelioid  and  giant  cell  elements  of  the  tubercle.  Kischenski 
also  showed  thiB  to  be  the  cane  by  experiment.^  on  guinea-pigs.  The 
exact  determining  factor  of  this  change  is  the  point  at  issue.  The 
generally  cre<lited  cause  \%  the  removal  of  the  fluid,  but  it  is  doubtful  if 
this  be  the  sole  cause.  With  less  reason,  the  ailmissiou  in  the  course  of 
the  operation  of  air,  or  of  light  (14),  or  of  putrefaction  bjietena  whcreliy 
toxalbuniins  dcHtnactivo  of  the  tubercle  bacillus  sire  formed  (16),  have  been 
regarded  as  the  causes  ;  and  Dr.  L>urjin  \va^  rccumuiendcd,  in  j  Lice  of 
laparotomy,  simple  piracentesis  al>dominis,  withdrawal  of  fluid  and  injec- 
tion into  the  peritoneal  ciivity  of  dry  ciscptic  air.  The  bacillus  tubercu- 
losis, being  aerobic,  the  asserted  bactericidal  effect  of  free  admission  of 
air  18  not  easy  to  explain;  nor  is  it  likely  that  in  ordinary  operation.^ 
either  air  or  light  penetrates  very  far  into  the  abdominal  cavity,  although 
direct  sunbglit  is  known  to  nttenuaie  the  virulence  of  the  organism  of 
tubercle,  or  even  to  destroy  it  Irrigation  with  antiseptic  solutions  seems 
a  more  potent  means,  but  it  is  by  no  means  essential  to  the  attainment 

of  the  desired  result  ,-,    ^, 

\Y.  H.  Allchin. 
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New  Growths  of  the  Peritoneum 

The  serous  membrane  which  lines  the  abdominal  cavity,  and  forms  a 
more  or  less  complete  covering  to  the  viscera  contained  therein,  is  con- 
tinuous by  its  outer  surface  with  the  subperitoneal  connective  tissue  ;  in 
amount  this  tissue  varies  very  considerably  in  different  situations,  being 
scarcely  present  over  the  surface  of  such  organs  as  the  liver  and  spleen, 
and  very  abundant  over  the  posterior  regions  of  the  abdomen.  Owing  to 
this  continuity  of  structure  it  is  undesirable,  either  clinically  or  from  an 
anatomical  standpoint,  to  attempt  to  distinguish  the  new  growths  which 
are  essentially  peritoneal  from  those  which  are  sub-  or  retroperitoneal  in 
position.  But  neoplasms  which  originate  in  the  organs  placed  outside  the 
peritoneum — such  as  the  lymphatic  glands,  the  kidneys,  the  suprarenal 
capsules,  or  in  panetal  structures  such  as  the  spinal  column  and  trunk 
muscles — are  obviously  not  included  within  the  scope  of  peritoneal  growths. 

The  histological  elements  of  the  peritoneum  and  its  subjacent  tissue 
are  as  follows :  firat,  a  layer  of  endothelium ;  this  is  superimposed  on  a 
more  or  less  distinct  basement  membrane  consisting  of  a  ground  substance 
supported  by  a  reticular  framework  of  white  and  elastic  fibres,  which 
merges  into  the  underlying  areolar  tissue;  within  the  meshes  of  this 
framework,  both  retroperitoneal  and  between  the  layers  of  the  mesenteric 
and  omental  folds,  is  a  very  variable  quantity  of  fat  cells ;  and  together 
with  these  are  some  blood-vessels,  plain  muscular  tissue,  nerves,  and 
lymphatics,  these  last  communicating  by  stomata  with  the  ca^  ity  of  the 
serous  sac.  It  is  evident  that  these  elements  mainly  belong  to  the  con- 
nective tissue  series,  and  that  in  consequence  the  majority  of  new  growths 
will  be  of  this  origin ;  how  far  any  can  be  regarded  as  epithelial  in 
character  will  be  presently  discussed.  In  accordance  with  this  funda- 
mental affinity  it  comes  about  that  the  tumours  met  with  seldom  consist 
wholly  of  one  tissue,  whether  fibrous,  adipose,  plain  muscular  or  sarco- 
matous (embryological) ;  they  commonly  present  indications  of  more  than 
one  of  these  structural  elements,  and  that  which  preponderates  gives  the 
name  to  the  growth. 

As  compared  with  the  other  serous  sacs — pleurae  and  pericardium — 
tumours  of  the  peritoneum  and  subperitoneal  tissue  are  more  frequent ; 
but  even  here  they  are  far  from  common,  and  in  respect  to  those  of  a 
malignant  character  there  is  much  yet  to  be  learned. 

Fibroma.  —  Disseminated  fibroid  nodules,  varying  in  size  from  a 
millet  seed  to  a  split  pea,  are  occasionally  met  with  over  the  peritoneum 
— parietal,  mesenteric  and  visceral.  They  may  be  many  in  number,  or 
but  two  or  three.  Not  unfrequently  they  represent  tuberculous  granula- 
tions which  have  undergone  fibrous  involution  ;  but  some  may  be  primary 
new  growths  of  fibrous  tissue.  "The  fibromata  merge,"  says  Mr. 
Anderson,  "  on  the  one  hand  into  the  lipomata,  on  tho  other  into  tho 


myoma  ta ;  and  it  is  probable  that  mauy  of  I  ho  older  reports  of  fibrous 
tuiiiours  really  refer  to  myoinaU.  Purely  fibrous  growths  may,  however, 
develop  in  the  subperitoneal  tissue,  or  may  have  arisen  in  the  first  instance 
from  the  symphysis  pubis,  or  other  pirta  of  the  fibrous  tiBsues  of  the 
alKlominal  pelvic  wall,  and  have  become  <letachrd  into  the  RubperitoTie.iI 
iiiterspaees '■  (3),  IHire  fibromata  have  sekiuni  Ijeen  koown  to  attain  any 
considerable  Bizo^  and  when  small  give  rise  to  no  symptoms  leading  to 
their  detect  ion  during  life. 

Lipoma,  Flbro-lipoma*^ — Localised  overgrowths  ii  adipose  tissue^ 
frefjuently  with  some  relative  excess  of  fibrous  tissue— are  among  the 
most  freqtK'ni  of  peritoneal  and  retroperitoneal  neoplasms.  The  con- 
dittoiis  deteiTuiniug  their  origin  are  cpiite  unknown,  but  they  seem  to  1>q 
distinct  fmm  those  which  lead  to  that  diffuse  development  of  fat  w^ijch 
we  know  as  general  obesity.  These  growths  are  of  far  more  frequent 
occurrence  in  w^omeu  than  in  men,  in  the  proportion  of  25  to  16  {!); 
with  Hire  exceptions  they  have  been  met  with  in  adults  only. 

The  subiif-rous  adipose  tissue  in  the  neigh bcjurhoo<l  of  the  kidneys  and 
iliac  fossa — with  a  slightly  greater  fref|Ui  ney  on  the  tiglit  side — is  the 
usual  situation  from  w^hich  these  tumours  spring,  and  the  majority  of 
them  continue  to  be  retroperitoneal ;  fr<*m  this  position,  however^  while 
retaining  more  or  less  completely  a  connection  with  the  i;eat  of  origin, 
they  may  penetrate  between  the  layers  of  the  omcntmn  ov  nit'sentcry. 
More  rarely  definite  tumours  of  this  natnre  originate  in  the  subperitoneal 
tissue  of  the  mesenteric  or  omental  foils,  where  a  general  fatty  over- 
growth in  varying  degree  is  freijuently  observed.  Mr.  Treves  (24) 
records  a  case  of  a  lipoma  w^eighing  4  J  lbs.  which  he  removed  from 
between  the  layers  of  the  broad  ligament,  a  very  exceptional  position, 
and  one  where  adipose  tissue  is  rarely  if  ever  seen^  even  in  extreme  obesil:3^ 
Two  similar  cases  have  Ijeen  met  niih  on  post  mortem  examination.  To 
be  included  within  this  category  are  the  fatty  tumours  which  correspond 
with  extremely  enlarged  appendices  epiploicfe.  Sprin;^ing  from  extremely 
slender  or  broadly  sessile  attachments,  they  have  been  met  with  com- 
pletely detached  and  lying  free  in  the  serous  sac,  although  it  is  vcij 
doubtful  whether  the  sc|WLration  occurretl  long  bc'forc  death. 

An  exceedingly  inteiesting  and,  from  a  surgical  point  of  view,  most 
important  grotip  of  sub[Kuitonea!  lipomata  are  tliose  which  extend  outside 
the  alHlominal  cavity  at  th*'  inguinal  or  femond  rings  or  in  the  linea  allia, 
w^hore  they  closely  simulate  omental  herniic.  Thi-y  have  beeti  known  to 
atuin  enormous  size  and  a  w^eight  of  many  pounds  ;  and  containing,  as 
they  fre<pumtly  do,  more  or  less  extensive  prolongations  of  the  peiitoneum, 
they  may,  even  when  very  small,  b^  the  cause  of  pain,  vomiting,  and 
other  symptoms  which  are  relieved  by  their  removal. 

The  greater  tiumber  of  eases  have  been  met  with  Vvetween  the  ages  of 
thirty  and  fifty  ;  but  children  or  indeed  infants  are  not  wholly  free, 
Lebert  records  the  removal  of  a  fatty  tumour  w^hicb  oceu|ned  the  left  side 
of  the  alxJomen  and  had   grown  with  the  grow^tb  of  the  patient  since  it 
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rst  noticed  at  the  age  of  six  months ;  and  Ijatiwcrs  records  on 
removed  at  the  age  of  seven  years,  froDi  a  child  in  whom  it  had  hcen 
r(*cogniscd  since  a  fortnight  after  birth  ;  its  weight  was  6  ll>s.,  almost  h 
tliird  of  the  toUl  weight  of  the  child  after  itj^  rt'movaL  Ciina  has 
recently  descriWl  another  in  an  infant  aged  twenty  two  months. 

It  h  rare  to  find  moi-e  tharj  one  of  these  growths,  althoiij^h  the  co- 
existence  of  several  is  not  entirely  unknown  (10).  As  the  insi^scs  Jtre 
often  multilobed,  the  portions  being  partially  separated,  it  is  pOBsilde  that 
some  of  the  largest  of  these  tamours  have  been  formed  by  a  fusion  of 
so  vend  at  first  diistincl 

There  is  great  variation  in  their  size  which,  so  far  as  the  cUnical 
lastories  show,  is  not  always  proportionate  to  their  recognised  duration. 
Several  have  hern  recorded  weigliiiig  upwards  of  55  lbs,  Masses  of 
this  bnik  have  appeared  to  fill  the  abdominal  cavity  completely,  displacing 
tire  intestines  to  the  sides;  if,  however,  the  mass  have  originated  behind 
the  peritoneum,  either  in  the  perirenal  tissues  or  at  the  i"oot  of  the 
mesentery,  »ome  pirt  of  the  colon,  nsnally  the  ascending  or  descending, 
may  be  stretched  over  the  front  of   the   tnmour.     This  is  not  the  case 

^iwhen  the  growth  is  developed  in  the  ojiientuni  or  mesentery. 
'  In  structure  these  growths  exhibit  much  difference  in  the  relative 
projK>rtions  of  the  connective  tissue  and  fat  cells  of  which  they  are  com- 
posed, the  former  material  sometimes  being  very  considerably  in  excess. 
As  »  rule,  being  less  vascular,  they  are  firmer  and  fwilcr  than  healthy  sub- 
en  tan  eons  adipose  tissue ;  the  ]ierirenal  fat,  it  may  be  observed,  normally 
tends  sotnewhat  in  the  same  direction. 

The  majority  of  tumours  of  this  class,  however,  exhibit  a  greater  or 
less  proportion  of  other  mateiiul  ;  thujs  besides  the  fibroid  tissue,  mucoitl 
or  myxomatous  tissue  is  of  frei|uent  occurrence,  so  that  a  myxolipoma  is 
almost  as  common  as  a  pure  lipoma.  Cartilage  has  very  rarely  been 
found  in  association  with  a  fibrodiixiraa  Areas  of  calcareous  degenera* 
tion — that  frequent  sequence  of  fatty  change — are  sometimea  seen,  and 
oven  true  lione^osteodipoma.  It  is  possible,  however,  that  these  last  are 
to  be  regauh^d  as  fcetal  inclusions  in  which  the  other  tissues  have  under- 
gone fatty  change,  rather  than  true  liyKimala  in  which  bone  h?is  developed 
itself.  Sometimes  certain  iiarts  of  the  m^iss  exhibit  all  the  microscopic 
appearances  of  sarcoma  which  is  both  histologically  and  genetically  a 
term  of  the  connective  tissue  series.  Whilst  some  exhibit  a  very  con- 
sideral>le  degree  of  cjipsulation,  and  are  "shelled  out"  with  compara- 
tive fa  ihty,  others  blend  in  their  attachmentii  with  the  sid»serous 
adipose  tissue  from  which  they  spring,  and  are  marked  off  by  no  definite 
limits. 

The  phf/dcal  sijjis  of  these  tumours  and  the  srjmptmns  to  which  ihoy 
give  rise  are  seldom  very  distinctive,  and  their  nature  is  rarely  diagnosed. 
Usually  they  have  been  mistaken  for  ascites,  or  for  ovarian  cystic 
tumours  ;  and  [jaracentesis  abdominis  has  been  frequently  performefl  for 
their  relief  without,  result.  Nor  is  the  error  to  be  wondered  at.  When 
of  large  size  and  distending  the  abdomen  from  pelvis  to  thorax,  chiefly 
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in  \\n  antero-posterior  direction  rather  than  laterally,  their  soft  doughy 
feci  with  an  indistinct  sense  of  fluctuation  may  easily  be  confounded  with 
fluid,  either  encysted  or  free.  If  there  be  resonance  in  one  or  both  flanks 
the  signs  of  ovarian  cyst  are  closely  simulated,  whilst,  should  the  flanks 
bo  dull,  the  condition  might  be  explained  by  a  large  collection  of  free 
peritoneal  fluid.  When  there  is  an  area  of  resonance  in  front  of  the 
mass,  due  to  an  adljerent  colon,  and  duhiess  reaches  into  one  Hank,  the 
growth  may  ^vith  reason  l>e  considered  as  connected  with  the  kidney, 
from  the  adipose  tissue  around  which  organ  it  may  have  developed.  The 
smaller  gtowtbs  are  freely  movable,  for  tlio  most  part  painless,  and  give 
rise  to  no  symptoms  ;  and  even  with  the  largest  masses  little  beyond  i\ 
sense  of  fulness  and  weight  is  complained  of.  8r»ine  compression  of  the 
mesenteric  and  other  vessels  may  be  im!uced  by  the  growth,  and  even 
ascites  subsequent  thereto  has  been  noticed  ;  but  there  is  veiy  seldom  any 
peritonitis*  As  a  rule  the  patients  are  in  fairly  good  general  health  and 
well  nonnshed  ;  but  in  cases  attended  with  much  emaciation  a  diagnosis 
of  malignant  disease  has  been  made,  and  any  attempt  at  relief  by  opeiiition 
refused  on  this  ground.  When  the  tumours  have  undergone  myxomatous 
change,  amj  still  more  when  the  fatty  growth  is  complicated  wiih  s^ircoraa, 
the  masses  tend  to  grow  witii  consiilerabic  rapidity  and  to  interfere  the 
more  with  the  general  nutrition  of  the  patient ;  so  that  a  diagnosis  of 
nmlignancy  is  imTeasingly  probalile  (18).  The  surface  of  the  mass  is 
usually  smooth,  tJiough  sometimes  it  is  deeply  lobuhitcd  ;  it  is  but  little 
tender  on  handling,  if  at  all  When  of  considerable  size  symptoms  due 
to  pressure  on  the  intestinal  canal  or  on  the  Itladder,  or  to  interference 
with  the  free  action  of  the  diaphragm,  loay  arise  and  attiun  to  a  severe 
degree  ;  more  often  cedenni  of  the  lower  limbs  occms,  sometimes  most 
marked  oij  the  side  from  which  the  tumour  sprang. 

The  data  on  which  a  diaffftosis  may  be  made  is  to  be  gathered  from 
tbe  foregoing  dcscrij^tion  oi  the  signs  and  symptoms.  The  difficidty  is 
much  greater  in  women,  owing  to  close  rcseraljlanco  of  these  masses  to 
growths  in  connection  with  the  pelvic  generative  organs. 

Although  in  the  main  of  a  simple  kind  the  j'Tofptosis  of  these  growths 
is  far  from  being  rcry  favourable  urdess  recogniseti  and  removed  while  of 
small  size.  The  compiratively  slight  risk  of  a  laparotomy  nowadays  will 
doubtless  permit  ua  to  obtain  better  results  than  hitherto,  since  in  most 
of  the  recorded  cases  the  tumours  have  been  regardcil  as  too  large  and  too 
formidable  fi>r  opemtion  ;  or,  when  this  has  been  attempted,  tiieir  hirgo 
area  of  attachment  has  frequently  pre\'ented  any  successful  interference. 
Of  the  42  cAses  collectc**!  by  Prof.  Adami  (1),  in  26  "the  tumour  was 
removed  wholly  or  alnjost  wholly.  In  12,  or  46"  1  per  cent,  the  opera- 
tion was  successful."  Tlie  same  writer  draws  especial  attention  to  the 
ilanger  due  to  the  position  of  the  cohm  in  front  of  the  tumour,  and  *'as  a 
consequence  unless  great  care  be  taken  in  the  remt»val,  the  blood-supply 
of  this  portion  of  the  inlestine  is  cut  ofl*  and  gangrene  or  necrotic 
inflammation  ensues,  which  seems  to  have  been  the  history  in  most  of  the 
fatal  cases/' 
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Fibro-myoma.     Myoma. ^ — Rare  cases  of  new  growth  originating  in 
the  rctroperitoiiea.!  tissue  and  cumposcJ  of  fibrous  tissue  witli  a  variable^ 
amount  of  plain  muscukr  fibre  cells,  have  been  placed  on  record.      Thrjf 
correspond  in  structure  to  the  frequently  occurring  fihro-myomata  of  tlitfl 
uterus,  and  with  this  orgau  some  of  those  wliich  extend  into  the  i>eritoneati 
cavity  are  primarily  connected,  ret^iining  their  covering  of  serous  mem*  J 
brane.      In  a  few  sitiiations,  such  as  the  uterine  ligamentii  and  the  root  of  j 
the  mesenteries  as  well  as  the  sustenlacular  ligaments  of  the  peritoneum,  J 
a  small  amount  of  plain  muscular  tissue  is  normally  to  be  found  in  the] 
subserous  connective  ti.ssuo,  and  it  is  from  this  source  that  these  tumours  j 
arise.     A  largo  example  of  this  variety  of  gr^owth  weighing  iipwanis  of  j 
nine  pounds  (after  the  removal  of  a  lu'ge  rpiantity  of  ce^lcmatoiis   fluid M 
has  lately  been  recorded  by  Mr.  Shield,  and  a  most  interesting  case  of  ^ 
multiple  tihro-myomatii,  developed  in  a  girl  of  nine  years  of  age  who  was 
admitted  to  the  Tokyo  Hospitiil,  Japan,  is  described  by  Mr.  Anderson. 
In  this  case  "twenty-ono  rounded  tumours  of  various  sizes,  the  hca^qest 
of  which  weighed  over  7  lbs,,  were  removed  from  different  parts  of  the 
subperitoneal  tissue,  extending  from  the  pelvis  to  the  hypochondriimi. 
Tliey  were  distinctly  encapsulated  and  shelled  out  readily, '^     Like  the 
ma*3  removed  by  Mr.  Shield  they  are  described  as  hanng  l>cen  "soft  but 
elastic,  white  and  wax -like  on  section."     Of  eleven  cases  of  fibro-myoraata 
of  the  broad  ligament— one  of  the  more  usual  situations  for  their  develop- 
ment— collected  by  Mr.  Bland  Sutton,  the  majority  weighed  upwards  of 
16  lbs.,  and  aU  occurred  in  women  over  thirty-five  years  of  age.    So  far  as 
is  known  these  growths  exhibit  no  peculiarities,  serving  to  distinguish  them 
from  the  fibro-liijomata,  until  they  are  sulimitted  to  microscopical  examina 
tion ;  and  the  sij^ns  and  symptoms  to  which  they  give  rise  toiTespond  to 
what  has  been  alre<idy  stated.     Those  situated  in  the  broad  ligament  may 
cause  considerable  displacement  of   the   uterus  and  ovaries,  and^  after 
remaining  stationary  for  a  long  period^  are  apt  to  take  on  a  rapid  rate 
of  growth, 

Sarcoma*^ — Among  the  new  growths  of  the  peritoneum  and  sub- 
peritoneal tissue  which  exhibit  the  clinical  features  of  malignancy  those 
presenting  the  microscopical  characters  of  sarcoma  are  the  most  frequent. 
Not  that  it  is  to  be  inferred,  however,  that  they  are  of  common  occur 
rencci  but  ordy  relatively  so  in  comparison  with  other  peritoneal  tumt iiu-s. 
It  is  prolwdjle  that  most  of  the  crises  formerly  recorded  as  **  peritoneal 
cancer  "  were  really  examples  of  siircoma. 

Their  nwst  usual  situation  is  in  connection  with  the  retroperitonea] 
connective  tissue ;  less  commonly  they  involve  the  great  omentum ; 
still  less  often  they  develop  in  one  of  the  mesenteric  folds,  and,  very 
exceptionally,  in  the  broad  ligament.  In  many  cases  the  growth  appears 
to  have  arisen  primarily  in  one  or  other  of  these  sites;  but  even  then 
smaller  masses  are  often  to  be  met  with  apart  from  the  main  tumoiu', 
especially  with  those  more  distinctly  peritoneal  —  the  nodules  being 
scattered  about  on  other  |mrts  of  the  serous  membrane  and  sometimes  on 
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the  siirfac©  of  the  Ifver,  where  they  are  often  um1>ilicated,  OcciisionaDj 
the  retroperitoneu.1  lymphatic  glands  arw  affected,  hut  very  rarely  any 
other  organs,  whether  abdominal  or  thoracie.  In  those  patients  in  whom 
there  ia  reason  to  helieve  the  growth  to  he  secondary,  the  testis  or  ovary 
appears  to  he  the  usual  primary  seat  (16,  21).  However  extensive  they 
may  have  become,  even  to  the  enveloping  of  such  organs  as  the  kidney 
and  panereas,  they  exhibit  hut  little  temlency  to  invnde  these  viscera, 
although  extension  into  the  lumen  of  the  intestine  has  been  met 
with  (17). 

I^Iicroacopically  these  growths  present  the  ordinary  appearance  of 
round -celled  or  spindle-celled  tumoiiris,  or  the  variety  denominated 
lympho-sarcoma ;  they  vary  mnch  in  degree  of  hardness  in  accordance 
with  the  pro]Kirtion  of  fibroid  elements  and  the  extent  of  degenemtive 
changes  they  may  have  undergone,  for  it  is  common  lo  find  in  the  larger 
masses,  which  may  attain  a  bulk  of  thirty  pounds  weight  and  upwards^ 
an  extensive  conversion  into  myxomatotis  tissue,  or  even  into  cysts  ;  and 
reference  has  been  already  made  to  the  association  of  sarcoma  with  fatty 
overgrowths.  Occasionally  the  mass  is  extensively  Lnfiltrated  with  pig- 
ment which  is  sometimes  derived  from  blood  that  htis  been  eflfiised  into 
the  tumour ;  for  these  neoplasms  are  generally  very  vascular,  the  softer, 
so-called  **  encephaloid ''  specimens  being  especially  so.  An  extremely 
interesting  feature  presented  by  some  of  them  is  that  of  a  **  mixed  " 
growth,  in  which  the  histological  features  of  sarcoma  anil  carcinoma  are 
associated  (2).  Unlike  the  lipomata,  these  tumours  are  of  more  fre<|Uent 
occurrence  in  males,  and  although  nsually  met  with  in  adults  are  not 
unknown  at  an  early  age.  A  doubtful  history  of  injury  is  sometimes 
obtainable. 

It  is  not  unusual  to  find  the  peritoneum  in  the  immediate  neighbour- 
hood of  these  grotvths  exhibiting  a  moderate  amount  of  chronic  niflani- 
matory  change  whereby  adhesions  of  varying  firmness  are  established 
between  the  mass  and  adjaci^nt  structures,  especially  to  the  ^>ariet^il  layer 
of  the  serous  membrane  ;  but  the  peritonitis  is  strictly  limited  to  the  parts 
concerned,  and  is  quite  secot^dary  and  snb">rflinate.  Contmsted  with  the 
non-malignant  growths  in  this  region  the  sarcomata  interfere  with  the 
abdominal  circulation  far  more  seriously,  as  may  bo  seen  iiy  the  great 
distension  of  the  superticial  veins,  and  also  by  the  more  frequent  pres- 
ence of  an  ascites,  which  may  be  considerable,  or  of  an  oedema  of  one  or 
both  lower  limbs. 

Sifpu  and  st/mphm-^. — Apart  from  the  manifestations  of  general  mal- 
nutrition, wasting,  anaemia  and  failing  strength,  which  are  determined  by 
these  growths  wherever  situated,  there  will  be  special  signs  and  sjTuptoms 
more  or  less  distinctive  in  character^  due  to  their  size  and  position,  and 
to  this  extent  available  for  diagnostic  purposes. 

The  retroperitoneal  tumours,  in  their  extension  forwards,  of  necessity 
tend  to  displace  the  kidneys,  pancreas  and  intestines  laterally,  as  do  the 
previously  described  solid  growths  in  this  situation  ;  like  them  also  they 
frequently  retain  the  descending  colon  in  close  adherence  to  their  anterior 
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surface,  a  circumstance  thai  explains  the   variable     ■  r   of  the  pef- 

cussion  note   obtainable   over    the  most   proniineu;  f   the  mm, 

according  aa  the  bowel  is  or  is  not  distended  with  ga**.  Owing  U>  tit 
more  extensive  attachment,  and  the  Bitiiation  from  which  thcj  vpna^, 
these  growths  are  more  fixed  than  the  other  varieties  and  more  bal  littk 
under  manipulatioii. 

The  omenUd  sarcomata  for  the  most  part  form  hard^  flattened,  tmooii 
or  slightly  inegiilar  m;^^es»  aometimes  appearing  to  consist  t#f  iwu  or 
more  Bcpurat^fd  |>ortion8,  scarcely  if  at  all  tender  and  seldom  painful, 
Bituated  mainly  to  one  side  of  the  middle  line,  and  rather  oftciner  to  lif 
right  below  the  level  of  the  liver  from  which  they  arc  more  or  l« 
distinctly  separated  by  a  band  of  resonance  due  to  the  trans vense  colcfr 
The  lower  margin  is  plainly  to  be  felt  as  a  thin  edge,  and  the  whk 
tumour,  which  is  freely  movable,  especially  from  side  to  side»  feeU  i|Qili 
superficial   and   is   uniformly   dull;   unless   on   deep   pereu-  -n  i 

subresonant  note  is  elicited.      Such  a  tumour,  says  Mr.  Trt  .  **! 

one  of  the  most  chamcteristic  r»f  alidominal  swellings,  and  focU  JikeiQib 
of  no  great  thickness  moulded  to  the  curve  of  the  alxlominal  wulL" 

Those  siircomata  which  grow  in  the  mesentery,  like  the  procedifii; 
are  very  movable  unless  the  p«^irietal  adhesions  be  extensive  ;  and  iW 
preferably  occupy  a  position  in  the  middle  line  just  above  or  helow  !b< 
umbilicu"^.  In  shape  they  tend  to  be  glolmlar  rather  than  flat  *nd,  tt 
through  the  coil^  of  intestine  Ixjfore  the}^  are  sufficiently  large  to  T9/^ 
to  the  surface^  they  have  much  of  the  character  of  a  tense,  thick-wiU 
cyst. 

Coincident  with  his  discovery  of  the  alxlominal  tumour,  or  preeediif 
it,  the  patient  may  complain  of  vague  aldominal  uneasinetti  vitk  i 
general  sense  of  ill  health,  coHcky  paiTJS,  naiiacti,  sickness  of  an  mfgabt 
charactiT  and  loss  of  ap[>etite,  and  *A  that  sense  of  weight  and  dn&i^ 
so  commonly  iissociuttMl  with  abdominal  disturbance  with  or  niUloat  i 
tnmour.  Such  symptoms  which  are  in  no  sense  characteristic,  and  m 
apt  to  be  &et  down  to  a  gastro-intestinal  indigestion,  tend  to  progmi  » 
spit^  of  remedies  until  the  recognition  of  the  tumour  explains  tbs  o» 
dition.  Gnidnally  a  deefvsealed  pain  in  the  belly,  perceptible  Wt^ 
•4rora  the  front"  than  *'from  the  back,"  as  the  |>atient  niny  exprviitk 
becomes  a  niark<Ml  b»ature  in  the  retropTitoncal  gnjwths ;  or  it  tnaiyb 
that  for  this  symptom  relief  is  sought  Inifore  tlie  detection  of  a  tiUiKMir- 
Later,  a^  the  growth  fi^ecomes  larger  and  more  perceptible,  vanoof  ffi^ 
sure  results,  especiaHy  referable  to  the  bowels,  are  liable  to  ncoif, 
and  constipation  amounting  to  almost  complete  olistniction  n»y  h 
established. 

The  diapiom  of  these  jn^owths  from  other  intra-al»d(miinal  uhm 
malities  is  a  mattei'  of  ci^nsideral^le  difliculty.  The  largest  add  tfllM 
varieties,  like  the  ]ip>nnita,  closely  simulate  an  aseit^s^  esfiedillT  >f 
there  be  an  area  of  resonance  in  front  of  the  mass  and  the  flanki  »* 
dull ;  whilst  the  coexistence  of  fluid  in  the  peritoneum,  giving  tm  ^ 
unmistakable  signs,  may  favour  the  supposition. 
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tumfMir  can  lie  detected  various  itre  the  con- 
tlitioris  for  whi€li  it  miiy  b«  mistaken.  Of  these  a  faecal  accumulation 
may  clossely  rcseiiihlc  an  omental  growth  ;  and  it  m.\y  not  be  until  after 
several  large  enemas  have  been  admijiisterecl  (which  in  all  such  eases  should^ 
unless  gfX)d  reason  to  the  contrarVj  lie  an  invariable  preliminary)  that 
what  is  ftvcal  can  be  distin^iished  from  what  ia  nut.  An  eilucate<i  touch 
may  detect  a  greater  hardness  and  uniformity  in  the  growth  than  in  the 
scybalous  masses,  but  this  qiialit}',  even  if  present,  is  not  always  to  tie 
relied  npoiij  and  tenderness  may  accompany  or  be  absent  from  each 
disonler, 

Proliably  in  women  sarcoma  is  most  often  confounded  with  cystic  or 
serai -cystic  growths  of  the  ovary  or  broad  ligament;  and  a  vaginal 
examination  should  not  be  omitted^  though^  of  course,  the  result  may  be 
negative. 

Both  the  retroperitoneal  and  omental!  growths  are  apt  to  be  mistaken 
for  renal  tumours,  and  the  relation  of  the  dull  to  the  resonant  areas 
favoui*9  the  error.  When  the  mass  is  movable  and  of  no  great  size  its 
greater  range  of  displacement  from  side  Uj  sitle  s<jon  helps  to  distinguish 
it  from  a  movable  kidney,  the  mobility  of  which  is  rather  in  an  up-and- 
down  direction ;  and  this  distinctinn  is  of  service,  inaaraueh  as  the 
omental  and  mesenteric  growths  jiresent  in  many  respect**  a  close  re- 
semblance U>  the  dislocated  viscus,  a  condition  which  is  rarely  seen  in  men. 

The  prftfjuofih  of  these  ttimoui's  is  invariably  grave  \  if  left  jilone  they 
run  a  course  of  but  a  few  months  affer  their  first  recognition  ;  and,  unless 
quite  small,  their  removal  is  either  impossible^  or  the  attempt  wili 
pnibahly  hasten  death.  Yet  this  is  not  alwa3'S  so ;  Professor  Llol)et 
records  a  case  of  complete  recovery  after  removal  of  a  mesenteric  sarcoma 
together  with  a  considendile  piece  of  small  intestine  to  which  it  was 
inseparably  adherent.  A  dinviiiution  \n  size  has  been  sometimes  ob* 
served  after  a  simple  exploratory  hiparutumy. 

Carcinoma,  A.  Pri^vffr//.— The  existence  of  primary  cancer  of  the 
peritoneum  is  much  in  dispute  ;  opinions  differ  both  as  to  tlie  exact 
microscopic  characters  of  certain  growths,  and  also  as  to  the  precise  genetic 
relationships  of  the  serous  membrane.  Histologically  there  can  be  no 
doubt  that  primary  tumours,  connected  with  the  peritoneum  or  with  the 
subperitonral  connective  tissue,  rlo  occur  which  present  wholly,  or  in 
parts  of  them,  the  apj>earance  of  masses  cf  cells  epithelial  in  character,  and 
arranged  in  alveoli  which  are  formed  of  interlacing  strands  of  connective 
tissue — the  appearances,  that  is,  of  carcinoma.  By  those  who  deny  that 
serous  tissue  can  give  rise  to  epithelial  growth  such  neoplasms  arc 
named  *\alveolar  sarcoma"  ;  and  some  even  afTinn  the  possibility  of  dis- 
tinguishing "a  delicate  reticulum  between  the  individual  cells,  a  con- 
dition never  found  in  cancer'*  (22,  p.  71). 

Two  views  arc  held  of  the  origin  of  the  lining  membrane  of  the 
primitive  body  cavity  (ceelom),  which  later  is  differentiated  into  the 
pleural,  pericardial  and  peritoneal  sacs*      On  the  one  hand  it  is  regarded 
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as  being  developed  in  the  thickness  of  the  roesoblxist  ami  prinMrilj 
continuous  with  the  vascular  Hvetcra,  lioth  blood  and  lymphutic  Ln»- 
much  us  it  is  from  tho  mesobList  that  tht$  oeaeous,  cartilaginous^  aodollM 
of  the  connective  ti  sues  are  developed,  as  well  a^  the  miisel  b  (pUtft  aid 
striated),  \^essela  and  nerves,  it  is  asserted  that  no  true  cpitheltal  gn>«t^ 
can  originate  from  tlie  mesoblastie  stnicturea,  and  consequently  tkil 
a  primary  cnrciriomv  of  the  peritoneum  is  a  eontnuliction  in  tcmnu  Bat 
the  mesohlist  itself  is  mainly  if  not  entirely  derived  from  the  l«t 
fundamentiil  layers  of  the  bkistoderm,  the  epiblust  and  byjioblaiftt.  bock 
of  which  are  the  precursors  of  the  epithelial  tissues  of  the  a^lult;  vA 
their  potentiality  for  epithchal  development^  thougli  onlinarily  in  aluy- 
ance,  might  be  retained  through  the  interme<liiite  stage  of  tho  nc» 
blast  Moreover,  that  some  cpithelia  may  arise  from  the  mi^oUiiIti 
cells  is  evident  from  the  formation  of  the  \\Mlffiau  Wliea  from  which  tk 
renal  and  generative  glands  are  derived.  On  the  other  view  that  tilt 
body  cavity  is  an  outgrowth  from  the  primitive  alimentary  csuiaI  wA 
the  hypoblastic  eoveriug  of  which  its  lining  membrane  is  cohtiniUMl%  tli 
possibility  of  a  development  of  true  carcinoma  in  connection  witb  tk 
[>leiiro-peritoneiim  is  at  once  obvious ;  the  probability  1>eing  delefmt  d 
by  other  conditions.  In  aecciinhinee  with  this  explanation  the  fenmi 
sac^  are  not  at  first  connected  with  the  lymphatic  systemf  the  eoamiiM 
cations  which  nndoitbteclly  do  exist  in  the  adult  being  establiahed  llttr 
by  mefins  of  the  stomata. 

However  this  raziy  be,  it  is  tnie,  nevertheless,  that  growtht  bdimd 
to  be  strictly  Hmitml  to  the  peritoneum  - —  the  Berous  rather  than  ik 
subseroua  layer  —  and  to  this  extent  to  be  regarded  as  primary,  iit 
occasionally  met  with.  They  present  the  microscopic  features  of  cv 
einoma  or,  as  already  mentioned,  are  of  a  mixed  character,  ia  wWA 
sarcomatous  and  c^ircinomatons  featmes  are  combined.  To  such  giwtkl 
the  name  "  endothelial  sarcoma "  is  applied  by  those  who  heiitiiti  K> 
ailmit  their  e|)ithelial  nature,  A  close  relation  in  the  arrangement  of  tjf 
alveoli  with  the  lymphatic  vessels  has  l>ecn  described,  the  masiSi  of 
epithelioid  cells  being  derived  from  a  proliferation  of  the  endoiheliiin 
of  those  channels  or  from  the  covering  Uycr  of  the  serous  mtfoibciaf 
itself. 

B.  Secomhny. — Although  carcinomatous  nfltcctiona  of  ilie  gbndolv 
Btnictures  of  the  abdomen  are  of  fairly  frequent  occurreuoe,  {npiics 
tion  of  the  peritoneum  secondary  thereto  is  not  so  common  asmi^bt 
supposed.  It  is  by  e?ctension  of  the  growth  from  the  diseased  viseiii^  i* 
well  as  by  secondary  infection  by  way  of  the  lymphatic  vessels,  tbat  tk 
serous  membrane  is  implicated,  and  probably  the  ovaries  are  the  cohdwoosA 
source  ;  less  often  the  stomiich,  intestines,  liver,  gal  I  bladder^  and  fMten0>> 
and  very  rarely  the  oesophagus  or  breast  Once  the  serosa  is  invudsd,  0 
Dr.  Coats  points  out,  particles  of  the  tumour  may  be  earned  ahoal  ^ 
different  parts  of  the  cavity  and^  by  meiins  of  the  stomata,  into  ihs  n^ 
serous  tissue  also  \  the  resulting  groirths  are  then  really  subpeiilooiii 
and  eovercd   by  an   unbroken   layer  of  serous  membrane,      ScooodtfT 


ciircinomata  faithfully  reproduce  the  microscopic  stmeture  of  the  tumour 
whence  they  originutrfl 

Freiputifij.  Ani\  Sex, — Trust vv or th}^  statistics  are  wanting  to  cnahle  any 
dofiuite  stiitcuients  to  ho  made  as  to  the  frci|Uoncy  of  peiitoneal  cancer, 
w^hcther  primary  or  secondary.  Almost  certainly  many  of  the  recurded 
cases,  esjRfcially  of  the  former,  were  really  sarcoma.  For  lack  also  of 
precise  figures  the  relative  incidence  of  the  disease  in  the  two  sexes 
ciinnot  he  positively  stated,  although  from  the  frer|uency  of  cancer  of  the 
pelvic  reproductive  orgsins  it  would  seem  to  he  commoner  among  women. 
As  regards  ago,  it  is  mainly  a  disease  of  middle  and  later  middle  age, 
though  not  unknown  in  the  young, 

Mtjrbki  aimiomj/, — The  general  ap|>earance  of  growths  of  this  character 
varies  much.  In  cases  which,  provisionally  at  least,  are  to  he  regarded 
as  primary,  the  new  growth  occurs  in  a  miliary  form,  in  appearance  not 
unlike  tubercle.  Scattered  over  the  peritoneum,  visceral  and  parietal^ 
and  sometimes  also  invading  the  ploune,  are  numerous  small  flattened 
nodules  varying  in  size  from  a  grain  of  saml  to  a  pea  or  even  larger  : 
they  are  sometimes  pedunculated  and  in  clusters.  Aa  a  secondary 
infection,  acconJing  to  Dr.  Fen  wick,  this  form  of  carcinoma  is  met  with 
more  often  as  a  sequel  of  cancer  of  the  galldjladder,  p^mcreas,  or  ovaries. 
Dr.  ?lehl>  has  recorded  a  case  in  which  it  was  secondary  to  a  similar 
condition  of  the  right  pleura.  Br.  Fenwick  has  also  drawn  special 
attention  to  the  mesentery  and  mesocolon  as  being  most  affected,  with 
the  result  that  they  become  much  puckered  and  contracted,  and  dmg  the 
intestines  backwards  towards  the  spinal  column. 

In  another  group  of  cases  the  new  growth  forms  large  masses,  the 
omentum  being  the  special  seat  of  morbid  change,  becoming  converted 
into  a  cord-like  turaour,  of  a  variable  degree  of  hai'dness,  lying  across  the 
abdomen,  below  the  transverse  colon.  It  is  seldom  confined  to  this  struc- 
ture, liowever,  numerous  nodules  of  different  size  being  spread  about  the 
peritoneal  cavity  ;  often  also  with  scattere*!  miliary  formations,  as  already 
described.  Sometimes  this  more  massive  form  would  seem  to  be  primary. 
Dr.  S.  West  has  ptiblished  a  case  of  a  woman  aged  fifty-two  years, 
where  there  were  found  an  irregular  flat  tumour  of  the  omentum  1 1  inch 
thick  and  weighing  21  oz.,  and  many  much  smaller  masses  diatributed 
over  the  root  of  the  mesentery ;  there  was  none  elsewhere  in  the  body. 
On  mici*o8copic  examination  the  growth  presented  the  characters  of 
scirrhous  carcinoma. 

A  third  form  in  w^hich  malignant  disease  of  the  peritoneum  occurs  is 
that  denominated  ** colloid  cancer.'  Concerning  the  exact  nature  of  this 
disease,  and  especially  of  its  mode  of  origin  and  relations,  much  remains 
to  be  learned.  It  forms  the  largest  abdondnal  tumours  with  which  we 
are  acquainted.  Dr.  Osier  mentions  one  weighing  over  100  lbs.  In 
structure  the  new  growth,  which  tends  to  involve  the  entire  peritoneal 
cavity  and  its  contents,  consists  of  large  alveoli  bounded  by  a  connective 
tissue  framework,  and  contaitiing  a  homogeneous  coll  id  matter  with 
occasional  indicittions  of  epithelioid  cells  singly  or  in  groups.     Although 
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the  bulk  of  the  material  is  of  this  soft  gluoj  cbaractcr,  it  fills  the  eootiii^ 
ing  spaces  so  teiisuly  as  to  form  tumoure  of  very  considerable  hanlnfm 
So  far  as  present  ktiowludge  goes  there  is  no  rt^ason  to  8U[if)c)i<!  tkil 
such  growths  are  primary  ;  they  bogi'n  rather  as  curcinoma  of 
viscus^  probably  of  the  Rtoniach  or  intestine^  nntl  extend  therefrom  1 
the  peritoneum  ;  wbile  the  cclhilar  constituent  ti^uea  of  the  growths 
the  stromii  undergo  a  mucoid  or  colloid  degeneration  until  spacM  hip 
enough  to  ha  visible  to  the  nuked  eye  are  formed.  Whether  some  m 
indeeil  all  of  the  neoplasms  itiduded  in  this  group  would  not  lie  matt 
properly  roganled  as  myxo-sarcoma  is  as  yet  UTiccrtain. 

The  conditiori  of  the  ^fcrituneum  in  thcf^e  case^  is  noteworthy.  VC\m  i 
the  growth  is  mainly  of  a  disseminated  miliary  chnraeter  the 
membrane  is  much  thickened^  sometimes  to  an  enormous  extent ; 
from  a  diffuse  infiltration  of  the  mcmhmne  by  carcinoma,  and  ptnlj 
from  an  associated  inrtammatory  new  formation.  Reference  hoB  htm 
already  niiule  to  the  contrai:"tion  of  the  mesenteries  which  may  result  frm 
this  thickening,  and  to  the  displacement  of  the  intestines  which  en 
Even  in  the  aljsence  of  this  condition  peritoneal  adhesions  hetf 
adjacent  ^  iscera,  or  l>etwcen  them  and  the  parieUil  layer  of  the  < 
mcnd»rane,  are  almt>st  always  to  be  Cound,  with  the  result  of  an  adh 
peritonitis  determiiietl  by  the  new  growth.  The  extent  to  which  U»j 
are  carrieil  is  extremely  variable ;  sometimes  they  mat  the  variom  pan* 
together,  cs^pecially  in  and  about  the  pelvic  ciivity^  into  inextrictlik 
masses.  Usually  also  there  is  some  effusion,  a  few  otinces  or 
pints;  in  the  miliary  form  it  is  very  consiflerablo  in  amount.  The 
prjsents  the  ordinary  characters  of  an  inflammatory  exudation  or,  ai  ii 
often  the  case,  it  is  ha^morrh.tgic.  Sometimes  it  has  been  chylous,  antl  a 
remarkable  case  of  secondary  miliary  carcinoma  of  the  peritaneiun,  cau^in^ 
engorgement  and  rupttire  of  the  mesenteric  lacteals  with  chylous  iwcjti^ 
is  recorded  under  the  care  of  Dr.  Fenwjck.  Chylous  bullw  wcr^  ^ 
seen  in  the  int4,*stinal  sulmiucosa.  The  mesenteric  and  rctroix'TiUmcai 
glands  are  often  unaffected,  or  only  very  slightly  enlarged. 

Clinical  eJiantciers. — The  usual  features  of  malignancy  arc  exhil>it»i  in 
a  supremo  degree  by  most  c-ases  of  peritoneal  cancer ;  since  in  addidon  lo 
the  evil  influence  of  the  growth  itself  there  is  usu:dly  also  a  direcl 
interference  ivith  the  digestive  and  absorbent  organs. 

As  is  commonly  the  case  in  abdominal  cancer,  whatever  the  tsrgut 
primarily  afl^ected,  the  onset  is  vague  and  insidious — a  gt?nenil  seoie  rf 
failing  health  and  bodily  M'cakness  rather  than  any  definite  symplani 
being  the  earliest  phenomena  observed.  Moreover,  it  is  pnictiflJJf 
impossible  when  the  growth  is  secondary,  as  it  iwually  is,  to  disorimiiute 
between  the  manifestations  of  the  primary  affecti*)n  and  those  due  to  the 
peritoneal  implication.  Neither  at  the  outset  nor  in  the  couno  ot  ^ 
disease  is  pain  by  any  means  a  constant  or  often  a  serious  eynpiOS* 
Occasionally  attacks  of  giiping  and  colic,  often  accompanied  by  fUtuliQii^ 
may  be  succeeded  by  considerable  intervals  of  complete  frecdoni  fttn 
more  than  a  little  abdominal  discomfort.     But,  on   the  other  hand,  ts 


some  CD^m  pain  is  ,i  prominent  and  almost  a  constant  symptom  throngh- 
out  ;  unil  the  exact  reason  for  tlie  ililTerences  in  this  rt'spett  remains  to  l>o 
foiunl  Tenderness  als'j  is  varialtlo  in  extent^  but  sooner  or  later  it 
usually  appeal's.  The  temperature,  which  inclines  to  l>e  fiul>normal^  may 
cxhihit  exaeorbations  which  are  attributed  to  a  slight  spre^id  of  peritonitis, 
Gspecially  if  they  occur  after  tapping  the  abiiomen.  All  degrees  of 
digestive  disturbance  are  observed  ;  the  apijetite  is  cafiricioua  or  wanting, 
and  even  at  first  is  rarely  Melt  maintained.  Constiptition  is  the  rule  and, 
determined  as  it  is  l>y  obstructions  of  the  intestine  from  the  pressmo  of 
tumours  an(!  fluitl,  from  stricture  of  its  lumen  by  new  growth  in  its  walls, 
or  from  twistinga  and  dispLicements  duo  to  contraction  of  the  mesentery, 
is  often  most  obstinate.  Later  in  the  progress  of  the  case  an  intmctablo 
diarrhrea  may  set  in  and  hasten  the  fatal  end ;  or  attacks  of  diarrhna 
may  alternate  with  constipation.  Vomiting  is  sometimes  met  with.  The 
malnutrition  induced  by  the  deficient  nourishment  added  to  the  specific 
etlbet  of  the  growth  inclucesa  weakness  and  fatigue  marked  from  the  first, 
ami  it  is  this  ennditioUi  indeed,  which  may  bo  the  first  to  attract  atten- 
tion to  the  real  state  of  the  patient.  Kooo  it  is  accompanied  with  an 
increasijig  loss  of  weight,  anaemia,  and  the  invasion  of  a  characteristic 
cachexia,  symptoras  which  steadily  progress. 

The  plitfdf\d  sitjtis  will  necessarily  vary  with  the  size  and  situation  of 
the  growth,  the  jiresencc  or  absence  of  a  visceral  tumour,  the  extent  of 
the  ascites,  and  the  pressure  elTeets  to  which  these  conditions  gi^o  rise. 
When  the  new  formations  are  entirely  of  a  miliary  character  they  cannot 
be  detected,  and  their  presence  can  oidy  be  inferred  ;  and,  since  in  such 
cases  there  is  extreme  ascites,  the  nature  of  the  malady  may  be  over- 
looked.  When  the  nod  ides  attain  an  appreciable  size  they  may  lie  felt 
with  varyirjg  distinctness  through  the  emaciated  abdominal  wall,  those 
moie  especially  which  have  formed  on  the  parietal  peritoneum  or  are 
adherent  thereto.  The  facility  with  which  the  abdonunal  contents  can  be 
palpated  wilt  necessarily  tkjjend  in  great  measure  on  the  amount  of  the 
ascites.  The  omentum^  which  is  rarely  free  from  the  new  growth,  often 
forms  the  largest  and  best  recognised  tumour ;  it  is  thickened  and  rounded 
in  shape,  sometimes  jwirtly  broken  into  two  or  more  masses,  or  flattened 
and  moulded  to  the  curve  of  the  anterior  wall  of  the  belly.  The  gi'catest 
difference  exists  as  to  the  range  of  mobiUty  of  the  tumours,  hut  their 
tendency  is  to  become  fixed  by  peritoneal  adhesions.  Unless  the  dis- 
tension from  fluid  be  extreme,  when  a  general  dull  note  will  bo  ol>tained 
by  percussion,  the  resonance  over  the  abdomen  is  irregidarly  distributed 
in  accordance  with  the  size  and  sitimtion  of  the  tumour  or  tumours. 
Dr  Fen  wick  has  {jarticnlarly  drawn  attention  to  the  dulness  alon^^  the 
course  of  the  colon  in  those  cases  where  the  intestines  are  retracted  to 
the  s|)ine  by  a  thickened  and  shrunken  mesentery  j  and  not  only  are  the 
Hanks  then  dull,  but,  on  placing  the  patient  in  the  genu-pectoral  position, 
the  usuidly  resonant  area  below  and  to  the  outer  side  of  the  kidneys  is 
dull  on  one  side  or  on  both.  Considerable  irregularity  in  the  contour  of 
the  surface  of  the  abdomen  is  rendered  more  apparent  by  the  wasted 
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A  chanictcnstic  appearance  ia  that  presented,  bj  tike 
umbilicus,  the  skin  around  it  being  sometimes  red  and  much  thiekened 
The  inguinal  glandij  are  frequently  enlarged. 

The  duration  of  the  disease  after  the  existence  of  the  growth  hii 
been  recognised  rarely  exceeds  six  months,  and  somotitne«  it  i«  land 
shorter ;  the  miliary  variety  is  especially  acute  in  its  course. 

Diagrutsis. — Before  the  peritoncjil  tumours  can  l>e  detected  by  physial 
examination  a  diagnosis  of  malignant  diseivse  cainiot  be  niade,  thaugli  it 
may  be  suspected  ;  especially  if  a  visceral  growth  \te  kno«Tn  to  exiit 

The  miliary  form  with  hs  considerable  ascites  and  al>sence  of  palpiUiif 
tumour  may  be  mistaken  for  hepatic  cirrhosis^  but  the  history  of  the  fiMt  i 
and  the  habits  of  the  pit  ten  t  must  1h3  considered.     In  the  Utter  ^^^^^Mj^^l 
also,  the  abdominal  distension  is  usnally  greater  and  the  enlargeniillCiP 
the  superficial  veins  much  more  marked,  owing  to  the  direct  ioterfflraiei 
with  the  venous  return. 

The  distinction  between  peritoneal  cancer  and  tuberculoua  p^riionitii 
ia  often  harfl   to  make.     There  are  the  same  fulness  of   the  a 
moderate  ascites,  the  very  slight  mobility  of  the  fluid  which  is 
scribed  by  the   presence    of    adhesions,  an    omental    tumour,  and,  f«y 
commonly  also,   jmlpable  nodules  distributed  over  the  abdomen.     TW 
removal  of  the  ilnid  does  not  facilitate  the  diagnosis  which  mu^  dcpcad 
upon  other  circumstances,  such  as  the  age— the  tuberculous  disoaselieim 
mtich  more  frequent  in  chiklren  and  young  persons ;    the  presdHK  d 
tubercle  in  other  organs  ;  the  steady   progress,  and,  as  a  rule,     ' 
duration  of  the  malignant  disea^ — the  tuberculous  aflectiou  beiAg 
marked  l>y  periods   of  quiescence  or  even   of  partial  improvement    k 
discharge  of  pus  from  the  umbilicus  is  strongly  in  favour  of  tubercdoM 
peritonitis ;    on  the  other   hand,    red  nodular  swellings  in  thi§  lotmUtf 
iUggeit  carcinoma     But  with  every  care  and  by  skilled  obectfren  thi 
disease  may  remain  doubtful 

Tht!  profptosu  is  invariably  bad,  the  peritoneal  afTection  fre<ineotlj 
contributing  to  the  fatal  progress  of  the  primary  disease,  Upemtiff 
treatment,  beyond  paracentesis  for  the  relief  of  fluid  diAtension^  ia  to  bi 
deprecated  ;  the  removal  of  the  multiple  growth  is  impossible,  iind  tii 
attempt  only  hastens  the  inevitable  end.  Anodyne  appliditicitiii  • 
judicious  *iso  of  morphia  internally,  due  attention  to  the  l»oweU,  and  tk 
administration  of  the  most  digestible  and  luitritiou^  diet  are  the  foi* 
meana  of  treatment  at  our  disposal. 

Angioma. — An  unique  case  of  nievus  of  the  peritoneum  hM  bMo 
recorded  \ty  Mr.  Arbuthnot  l^me,  A  male  child,  aged  seven  yefU%  GOU 
under  his  care  suffering  from  a  tumour  which  had  been  nocieed  fra* 
birth,  since  which  time  it  had  increased  in  size  until  it  came  tolmi 
prominent  swelling  occupying  the  right  side  of  the  abdomen.  It  extcoM 
from  near  the  middle  line  in  front  to  the  loin  poetenorly^  and  from  tkt 
margin  of  the  thorax  above  to  the  iliac  crest ;  it  appeared  lo  involve  di 
abdominal  wallj  and  fluctuation  was  felt  over  the  moet  prcnniiieiil  poctio<* 
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In  tbo  course  of  a  successful  excision  of  the  gro^nh,  several  large  cysts, 
Home  neurly  as  largo  as  jui  oningu,  atid  nitLiiy  smaller  oiies^  were  opeiieil 
and  foxiiid  to  contain  li<|ui(l  bluod,  tlieir  inn*  r  .'isjjoct  Leing  smootli  and 
polished.  The  inmonr  ajjppared  to  stfirt  in  the  outer  surface  of  the 
periioueumj  fomnng  livid  prujectiuns  into  tliG  peritoneal  ca\ity  ;  aJid 
externally  it  invadtid  the  muscles  of  the  abdominal  wall.  It  extended 
upwards  beneath  the  diaphragm,  and  luickwarda  into  relation  with  the 
kidney ;  it  proved  to  Ite  iianoid  in  cfear^ictor,  and  was  nppaiently  under- 
going rapid  degeneraticn. 

Under  tlie  name  of  plexiform  an^o-sarcoma  "W'akieyer  has  described 
eertiin  large  tumonr»|  eunnected  with  the  peritoneum,  vons^iistiog  tif  m:n\- 
formed  blood-vessels,  the  outer  coats  i»f  which  have  become  the  seat  of 
extensive  colloid  change, 

A  point  of  special  interest  in  these  vaseular  growths  id  their  possible 
lelation  to  the  sarcomata,  for  l>y  some  pathologists  the  latter  are  said  to 
be  derived  from  angioblastie  tisijue  (ID). 

Cysts* — Reference  has  })een  made  to  the  liability  of  certain  growths, 
especially  the  sarcomata,  to  undergo  cystic  change ;  and  this  may  some- 
times be  so  extreme  as  to  give  rise  to  a  tumoiu*  which  is  mainly  compose*! 
of  cysts,  the  undegenerate  hard  parts  forming  but  a  relatively  small 
portion  of  the  mass^  Be^^ides  lhese»  however,  cysts  of  vaiious  kinds  are 
occasionally  to  bo  foutnl  in  e<miieetian  with  the  {jcritoneum  or  its  sui> 
jacent  connective  tissue;  of  some  of  these  the  preeise  nature  and  mode 
of  origin  are  obscure,  though  others  are  sutHciently  definite  in  cliaracter, 

Il^iiaiid  cpts, — The  best-defined  and  prol>id*ly  on  the  whole  the  most 
common  cysts  found  in  connection  with  the  peritoneum  are  those  of  the 
echinococcu;^.  The  late  Dr,  Davies  Thomas,  out  of  1897  cases  of  hydatid 
disease  found  tlie  peritoneum  and  &uli|>eritoneal  tissue  afTceted  in  26  ; 
that  is,  in  al>out  1*37  per  cent.  Hydatid  cysts  are  very  seldum  confined 
to  tliese  partsj  almost  always  some  of  the  viscera  or  other  structures  are 
involved  also. 

In  the  majority  of  cases  the  cysts  are  multiple^  and  ma}'^  number  a 
few  or  hundrciis,  varying  in  sixe  from  a  pin  s  head  to  a  ericket-ball  or 
larger.  These  smalbsizeil  cysts  may  lie  either  sessile  or  pedunculated. 
Sometimes  the  tumour  is  single  ;  it  may  then  attiiin  a  very  considerable 
size,  or  one  or  [>erhaps  two  large  cysts  may  completely  fill  the  alxlomen 
in  such  a  manner  as  to  simulate  ascites,  I)r,  Fenwick  (6)  has  noted  that 
ill  such  cases  the  cyst  wall  is  adherent  to  the  panetes,  which  is  not  usual 
when  the  cysts  are  smaller ;  and  this  cireumstartce  coirtributes  to  the 
resemblance  which  the  physical  signs  have  to  peritoneal  dropsy.  Suppura* 
tion  is  sometimes  set  up  within  these  tumours,  «ir  the  contents  may  be 
converted  into  a  jmtty  like  mass. 

Probably  most  of  tliesc  growths  begin  in  the  subserous  tissue, 
either  retroperitoneal,  or  between  the  layei*s  of  the  omentii,  mesentery, 
or  broad  ligament ;  or  beneath  the  peritoneal  covering  of  the  viscera  such 
as    tiie   liver  and    spleen,   the    surface   of   which    they    iiident.     When 
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developed  upon  the  pentoneiim  thej  are  mo^t  prol>ubly  clue  lo  direct  iuf^- 
lion  frurn  a  ruptured  or  punctured  cyst,  and  in  8uch  cases  are  Ukcljr  to  be 
excessively  numerous.  As  a  nde  the  oetocyst  toTids  to  lie  tbickrr  in 
peritonea!  hydatids  than  it  is  in  similar  tumours  cUcwhere.  [Vyk  uL 
**  Hydatid  Disease/'  vol.  ii.  p.  1102.] 

Ik i  moid  ajsis. — Cysts  of  this  class,  T^dtb  their  chiiractcritlic  conteiJtiuf 
fatty  matter  and  hairs  oncIoHed  in  an  cpitheli^il  lined  structure  homolugixis 
with  skin,  are  sometimes  met  with  attached  to  the  pcriioiical  momhrAne 
and  growing  int<>  the  Ciivity,  or  in  the  retroperitoneal  tissuo.     The  l*it*r 
are  jmihably  the  more  fre<pient,  and  are  developed  in  patienta  of 
aexes   behind   the   rectum  ;    sometimes  they  grow  to   a  great  sixe 
extend  upwaals  behind  the  serous  membrane  jls  high  m  the  umhili 
eausing  considerable  disphicement  of  Uie  adjacent  viscera.      As  Mr,  Bl 
Stitton  fHjints  out,  those  met  with  in  this  sitUAtion  may  be  dentigeroia* 
The  intniperitoncid    clermoids  may  bo    very   numerous,    the    result   (rf 
seconilary  infection  of  the  membmne  from  rupture  into  the  tcroud  seic  d 
an  ovarian  cyst  of  the  same  eliamcter.     Such  tumours  rarely  atuin » 
hirge  size,  and  "  may  t^ke  the  fonn  of  minute  gi-aiudes  on  the  [leriUineufn, 
each  of  whieh  is  furnished  with  a  tuft  of  deliciite  Uinugo-like  hair,  oriiuy 
hang  from  the  under  surface  of  the  bver»  or  form  clustx^rs  like  cherriw 
upon  a  branch,  or  Iw  embedde<l  in  a.lhenons  b<stwcen  coil*  of  iiit«tftML* 
(22),     Such  growths  are  exceedingly  rare.     Wry  large  single  cyrti  of 
Ibis  variety  have  also  been   met  with  containing  several   pounds  of  ««lt- 
ceoua  luatter  with  hair.     Some  of  these  hive  d<mhtl«s  origi«At<*«i  lieli||fcJ 
the  peritoneum,  and  extended  W^vvoen  the  layers  of  the  mesentery  ;  1^^| 
others  have  been  found  atUielied  to  the  omentum,  and  Mr.  Alh&n  DonS 
is  strongly  of  opirdon  that  the  hitter  are  reiiUy  ovarian  in  origin,  **bal 
have  become  adherent  to  other  atnicturL-s  and  then  separated  from  their 
pedicles^'  (G). 

Like  dermoid  cysts  genendlj  tliese  tumotirs  are  very  uncertAtn  uA 
irregular  in  iheir  grosvili,  and  after  years  of  quiescence  they  may  incrcaitf 
rapidly  in  size,  Oviring  to  con Uuni nation  from  the  intestine,  to  whicl 
tht^y  may  become  atlhert^nt,  they  are  lialilc  Ut  snpptunite  ;  and  may  thdi 
burst  into  the  bowel,  the  vagina,  or  m\  the  sm-face  at  the  umhilicuj* 

CijsU  of  duubffid  jtiUure, — Scattered  throughout  medical  writingt  Hi 
many  records  of  cysts  connect^fd  with  the  mesentcriee,  omenta,  ptii- 
toncum»  or  std»peritoneiil  tissue  ;  not  sufficiently  numerous,  however,  nttf 
described  with  stifficient  cletail  to  permit  of  exact  classilication  or  at 
complete  recognition  of  their  character  and  origin*  They  arc  froqucodf 
designated  as  '*  hydatid/'  a  name  which  formerly  had  a  wider  meaning 
than  its  present  restnct<?d  application,  and  this  tends  to  confusion ;  Imtii 
is  al«o  prolwiblc  that  some  were  really  sterile  cchinococcus  eyst« ;  thtft 
should  l)e  detected  by  the  laminated  character  of  the  wall  and  the  peculiir 
nature  of  the  eonfinerl  fluid,  even  in  the  absence  of  scolicos  and  bookkti 
(imie  art  'Mlydatid  Disease,'  vol.  ii.  p.  11 2n), 

Other  cysts  of  this  indetermiiuite  group  proliably  originate  fr«Bi 
obstructed  and  dihited  lymphatics.     Such  are  usually  met  with  in  th» 
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siibstfince  of  tlie  omentum  {the  othor  tissues  of  which  having  more  or  less 
disappeurotl),  where  thcj  fonii  [>edimcuUte<l  chiaters  of  ovoid  or  ijyrifoiin 
bodies  resemljling  hunches  of  grapes ;  or  they  may  appear  fis  ciorigatcd 
eyliiidrical  swellings  several  inches  in  length  and  of  the  diameter  of  the 
finger.  They  are  lined  with  a  layer  of  columnar  epithelium,  and  cuiituin 
a  elear,  yellowish,  slightly  viscid  albuminous  fluid.  Closely  similar  to 
these,  if  not  i^lentical  with  them,  are  the  mesenteric  eysts  which  contain 
chyle.  Consideralile  effusions  of  chylous  fluid  have  been  met  with 
botween  the  layers  of  the  mesentery  or  in  the  retroperitoneal  tissue,  due 
prob5d>ly  to  nipt u re  of  one  or  more  chyliferous  vessels,  whiih  form  large 
swellings  containing  several  piJits  of  fluid  (20).  Such  tumours,  however, 
are  not  true  cyst}?,  sinec  the  fluid  is  not  contained  in  a  very  defirute 
membranous  sac,  but  within  the  accidental  boundaries  of  the  surrounding 
tissue.  Similarly,  effusions  of  blood  (haematoma),  the  result  of  injury, 
may  be  found  in  the  same  situations. 

Some  of  the  encysteil  collections  of  serous  fluid  which  occur  in  the 
peritoneal  c^ivity,  and  also  (as  there  i»  good  reason  to  suppose)  in  the  sac 
of  the  great  omenlum,  are  inflammatory  in  origin  and  are  really  due  to 
luc^ili.sed  peritonitis,  the  fluid  being  eontined  by  the  formation  of  ivdhesions. 

Exceedingly  thin- walled  cysts,  of  rare  oitcurrence  in  the  omentum  and 
also  in  the  subserous  tissue,  are  describeil,  conbuning  sometimes  several 
pints  of  clear  serons  fluid.  The  wall  itself  consists  of  a  delicate  connec- 
tive tissue,  without  any  evidence  of  an  epithelial  lining.  No  adequate 
explii nation  has  Iieen  givi  n  of  the  nature  of  these  cysts. 

Lastly  mtiy  lie  iDcntioned  the  so  called  "sanguineous  peritoneal  cysts," 
which  are  interesting  from  their  po:>silile  relation  to  pancreatic  cysts. 
More  than  twenty  of  tlicse  ci*st»s  have  been  collected  and  comjmred  by  Dr. 
T.  Fisher,  but  some  would  ajjpear  to  have  been  inflammatory  effuaionp 
into  the  lesser  peritoneal  cavity  following  on  injury  to  the  pancreas  (see 
**  Cysts  of  the  Panerciis,"  in  tlie  4th  vol.  of  this  System). 

Cllnkud  dhitwkrs  of  penhmml  ctj$U. — The  signs  and  symptoms  of  these 
abdominal  swellings  much  depend  upon  their  size  and  their  situation. 
Inasmuch  as  they  tens!  to  interfere  but  little  with  the  general  nutrition, 
their  existence  ia  often  unsus|>ected,  and  is  revealed  accidenttdly  during 
life,  or  unexpectedly  after  death.  It  may  be  said  genendly  that  the 
symptoms  to  which  they  give  rise  are  in  the  main  due  to  the  pressure 
they  exert  on  various  jtjirts  ;  3'et  even  these  often  amount  to  little  more 
than  a  vague  sense  of  discomfort  and  weight.  S<mio  interference  with  the 
intestinal  peristalsis  may  be  in  luced,  even  to  the  extent  of  moderate 
obstruction,  and  vomiting  sometimes  occurs ;  or  micturition  m:iy  bo 
rendered  difficulty  or  too  frequent,  from  the  pressure  of  the  tumour  on 
the  bladder.  But  it  is  seldom  that  a  cyst,  however  hirge,  leads  to  aiiy 
ascites  from  compression  of  the  portal  vein,  though  tins  may  follow  when 
it  is  sitTiated  in  the  small  omentum,  a  posit i<m  in  which  it  may  also  cause 
jaundice  by  obstructing  the  common  bile-duct.  When  the  abdoutinal 
cavity  ia  greatly  filled  by  many  hydatid  cysts,  the  diaphragm  may  be  so 
pushed  upwards  as  seriously  to  emlmrrass  the  action  of  the  heart  and 
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lungs,  Not  often  is  pain,  or  even  tendernoss,  com]»lnine<l  of;  and  tlic 
IjrcsencQ  of  these  tumours  rarely  leads  to  peritnnitiB,  tmlcss  evacuatioo  of 
tEcir  contents  into  the  peritoneal  cavity  should  iwcur ;  and  not  ilwiti 
then.  The  occtirrence  of  suppuration  in  a  cyst  is  usually  ju^campitiiii 
by  the  general  symptoms  of  that  condition — fever,  rigors,  and  twettii^l^ 
to  a  greater  or  less  extent, 

Grcjit  variability  necessarily  exists  in  the  pla/mal  »i^ms  of  turooon  rf 
this  class^  according  to  their  fiize»  their  situation,  and  their  mobility. 
The  last  characteristic  is  best  marked  in  the  smaller  and  mediuiMfeJ 
cystd  attached  to  the  omentum  or  mesenteries,  and  it  may  then  he  nuuii' 
fested  to  a  cuiisiderablo  degree.  The  existence  of  adliesions  will  nhviixiily 
limit  the  range  within  which  the  swellings  may  be  move<I,  and  the  eyHi 
which  are  retroperitoneal  tend  to  be  fpiite  fixed.  As  a  rule  it  U  nithcrt* 
a  side-to-side  direction  than  from  above  and  downward  that  the  moliilitr 
is  greatest.  The  feel  of  the  tumour  is  tense  and  elastic,  >mt  it  is  IM 
always  easy  to  distinguish  a  cyst  from  a  soh"d  growth,  e«[H?cially  if  it  W 
deeply  situated.  Fluctuation  is  perceptible  when  the  growth  is  Uf|r% 
and  the  characteristic  *' fremitus"  may  be  elicited  when  a  hydatid  ii»  ntu 
to  the  surface.  The  cyst  may  apj)car  smooth  and  uniform,  ortuxtuir 
and  irregular,  the  latter  being  generally  the  case  with  hydatid  tumouri. 

The  duration  of  these  various  forms  of  cysts  is  most  uncertmii  ii»l 
difficult  to  ascertain.  The  time  of  their  onset  can  scarcely  isver  bi 
known  ;  but  as  contrasted  with  most  of  the  solid  tumours  of  this  r^iioo; 
the  cystic  swellings  are  of  far  longer  duration,  and  indeed  ma\  'ntk 

little  or  no  change  for  years.    They  are,  however,  liable  to  &ij|;  .»wl 

then  to  give  rise  to  more  active  and  serious  symptoms;  or  they  may  Inin* 
either  into  the  peritoneal  or  plcurid  cavities  and  set  up  grave  mischief  lii 
secondary  character. 

The  ditujmsis  of  these  cyst^  is  often  very  difficult.  Tho«6  wbicli  aw 
deeply  situated  behind  the  peritAJueum  may  be  easily  nii^tnk«4i  for  mW 
growths  in  that  situation,  the  fluid  character  of  the  c< 
recognisable,  even  if  there  be  no  nndue  thickncBS  of  the  . 
those  which  uriginate  in  the  pelvis,  or  dip  down  into  it,  may  beexciisaWT 
confounded  with  cysts  of  the  ovary  or  its  apjjentlages.  When,  howctct, 
the  tumour  is  single,  and  it«  cystic  characters  are  recngnitaed,  it  may  ftiH 
be  impossilile  to  assert  that  it  is  hydatid  in  nature.  It  is  comBKHiJj 
recommended  to  puncture  the  swelling  and  to  examine  the  fluid  with^ 
dmwn  ;  but  ajurt  from  the  fact  that  a  procedure  apparently  aosimpteB 
not  whfjlly  unattended  with  danger,  grave  symptoms  and  even  d«*fc 
having  fallowed  from  an  exploratory  tapping,  it  is,  in  my  opinion.  Wtt«r 
to  remove  the  tumour  at  once  ;  it  is  always  liable  to  increase  in  size  aftl 
to  become  irouhlesomc,  aufl,  w*hen  free  from  adhesions,  the  opcmtiaii  k 
accomiianied  \nth  but  a  minimum  of  risk. 
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DISEASES   OF   THE   BOWELS 


PHYSIOLOGY    OF    F.^CAL    EVACUATION 


Ik  order  to  understand  cleiirly  the  action  of  the  various  conditions 
which  produce  const  i  pit  ion  and  diairho/ii,  it  is  necessary  to  consider  the 
physiolog}^  of  the  ii^ail  cvacimtioit.  The  intestinal  contents  are  moved 
onwards  by  peristaltic  action  in  a  direction  from  the  stomacli  towards 
the  anus,  until  they  arrive  at  the  rectum,  where  their  presence,  by  reflex 
action,  calls  upon  the  muscles  of  the  abdominal  wall  to  aid  in  their 
expulsion. 

Thr  intestinal  walls  consist  of  an  external  peritoneal  covering,  under 
which  lies  a  thin  longitudinal  and  a  thicker  circular  muscular  coat ;  below 
this  is  a  loose  layer  of  connective  tissue,  and  internally  lies  the  mucous 
membrane.  The  muscular  fibres  in  the  small  intestine  are  nearly  equally 
distributetl  around  the  whole  of  it«  walls;  but  in  the  largo  intestine  they 
are  thin  over  the  greater  part  of  the  circumference  of  the  bowel,  and  are 
collected  chiefly  into  three  Itanda  nearly  equidistant  from  each  other. 
These  l>ands  are  shorter  than  the  bowel  itself,  so  that  they  give  the 
bowel  the  appeiinmce  of  being  drawn  into  a  number  of  saccuii.  The 
arrangements  both  for  secretion  and  motion  are  contained  in  the  bowfl 
itself.  This  is  shown  by  the  facts  that  after  their  entire  separation  from 
the  body  the  intestines  continue  to  exhibit  vigorous  peristaltic  action  ; 
and  that,  when  all  the  nerves  passing  to  the  small  intestines  are  cut,  the 
mucous  membrane  of  the  small  intestine  secretes  copiously, 

Tiie  movements  of  the  intestine  are  of  two  kinds :  (i.)  Peristaltic,  in 
which  contraction  takes  place  at  some  part  of  the  bowel,  and  gradually 
passes  down  for  a  certain  distance  ;  (ii.)  swinging  movements. 

It  is  very  rare  for  peristaltic  movement  to  continue  along  the  whole 
bowe!  ;  it  usually  extends  for  a  certain  distance  only,  and  then  stops  ; 
but  a  new  movement  may  begin  shortly  afterwards  at  the  place  where 
the  first  peristaltic  action  stO|^ped,  so  that  by  successive  movements  of 
different  parts  of  the  bowel  the  contents  are  moved  on  from  the  one 
etid  to  the  other.  The  swinging  or  pendulumdike  movements  are  prob- 
ably produced  chiefly  by  the  longitudinal  fibres.  When  observed  in 
the  intestines  after  the  abdomen  has  been  o[>ened,  they  do  not  seem  to 
have  any  particular  effect  one  way  or  another  ;  but  in  all  probability 
they  are  useful  in  restoring  the  bowels  to  their  former  position  after 
they  have  shifted  from  it  by  peristaltic  action. 
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Peristaltic  action   is    usually   moderate  ;   but    it  may  sometimes   be 
exceedingly  violent,  both  in  amount  and  duration.     Occasionally,  violent 
peristaltic  action  occurring  over  short  distances,  but  not  extending  down 
the  bowel,  appears  simply  to  give  rise  to  borborygrai ;  but,  when   exces- 
sive, and  extending  along  the  whole  length  of  the  intestine,  it  gives  rise 
to  diarrhoea.     The  ordinary  peristivltic  action  aiid  the  swinging   move- 
ments may  be  regarded  as  the  normal  movements  of  the  bowel.      The 
excessively  \4(>lent  peristaltic  action  which  gives  rise  to  diarrhoea   may 
be  looked  upon  as  pathological.     A  common  form  of  pathological   move- 
ment is  a  tonic  contraction,  which  converts  the  soft  and  elastic    bowel 
almost  into  a  rigid  rod.     Not  infrequently  this  can  be  felt  through  the 
abdominal  wall  in  persons  suffering  from  chronic  intestinal  catarrh,  from 
obstruction,  or  from  abnormality  in  the  nerve-supply,  as  in  lead   colic; 
and  when  it  occurs  extensively,  as  in  lead  colic  or  certain  diseases  or 
abnormal  conditions  of  the  brain,  the  abdomen  becomes  retracted,  and 
assumes  the  form  to  which  the  name  "  scaphoid  "  has  been  applied.      The 
short  peristaltic  actions  which  give  rise  to  borborygmi  may  be  looked 
upon  as  intermediate  between  pathological  and  physiological  conditions, 
inasmuch  as  they  do  not  occur  under  ordinary  circumstances,  but  yet 
cause  no  pain  or  other  abnormal  symptom.     They  are  so  commonly  due 
to  emotional  causes  that  their  occurrence  was  formerly  regarded  as  an 
evidence  of  the  emotion  of  compassion  ;  and,  indeed,  the  term  "  soundings 
of  the  bowels  "  was  used  by  the  old  Hebrew  prophets,  for  example,  as  a 
synonym  for  compassion  itself :  "  Where  are  the  soundings  of  thy  bowels 
towards  me  ?  *'  or  again,  "  My  bowels  shall  sound  like  a  harp  for  Moab." 

It  has  been '  supposed  by  some  authors  that  in  peristaltic  action  the 
stimulus  to  contraction  is  simply  passed  on  from  one  muscular  fibre  to 
another ;  but  this  seems  unlikely,  and  it  is  much  more  probable  that, 
although  the  stimulus  may  travel  to  some  extent  along  the  muscles,  it 
does  so  chiefly  along  the  nerves.  The  movements  of  the  bowels  originate 
in  nervous  impulses  supplied  to  the  muscular  fibres  by  the  nervous  plexus 
of  cells  and  fibres,  usually  known  by  the  name  of  Auerbach's  plexus, 
which  lies  between  the  longitudinal  and  circular  layers  of  the  intestinal 
muscle.  The  small  intestine,  and  the  greater  part  of  the  large,  have 
their  movements  regulated  from  the  spinal  cord  and  sympathetic  plexuses. 
As  the  greater  part  of  the  intestine  works  independently  of  the  will,  the 
nervous  fibres  which  reach  it  from  the  cord  pass  through  the  gangliated 
chain  of  the  sympathetic  as  w^ell  as  through  plexuses  in  the  alxiomen 
itself.  The  stomach  and  rectum,  however,  are  more  under  the  control 
of  the  will,  and  they  are  partly  innervated  directly  from  the  brain  and 
spinal  cord.  The  stomach  receives  its  innervation  in  part  directly  from 
the  brain  through  the  left  vagus,  and  in  part  indirectly  through  the  right 
vagus  which  enters  the  solar  plexuses.  The  lower  parts  of  the  sigmoid 
flexure  and  the  rectum  receive  fibres  from  the  first,  second,  and  third 
sacral  nerves,  which  do  not  pass  through  the  gangliated  sympathetic 
cord,  but  enter  into  the  hypogastric  plexus  and  then  pass  onwardi  to  the 
intestine. 


The  secretion  of  the  smaller  intestine  has  its  regulating  centres  in  the 
superior  and  inferior  mtjaeiilLjric  plexuses  ;  for  if  all  other  piirts  of  the 
nervous  system  be  destroyed  while  these  are  It^ft  intact,  no  ahrioiniiil 
secretion  occurs ;  but  if  they  are  destroyed  a  copious  secretion  tfikes 
pkce  in  the  small  intestine^  just  as  if  all  the  nerves  which  pass  through 
it  had  been  cut. 

The  vagus  and  the  splanchnic  nerves  which  enter  into  the  solar 
plexus  have  different  functions.  The  vagus,  as  a  rule,  stimulates 
intestinal  movements,  while  irritation  of  the  splanchuics  arrests  them  ; 
but,  under  cerUiin  conditions,  these  eOects  may  be  reversed,  and  the 
vagus  may  have  an  irdiibitory  and  the  splanchnic  a  stimulating  action. 
It  has  been  stated  by  von  Basch  that  the  vagus  inner^^ates  the  longi- 
tudinal muscles  of  the  intestine,  and  the  splanchnic  the  circular  muscles.* 
The  splancbnics  also  contain  vaso-motor  fibres  which  cause  the  intestinal 
vessels  to  contract,  and,  through  the  amemia  which  they  can  thus  produce, 
may  exert  a  secondary  action  upon  the  intestine.  Both  the  vagi  and  the 
splancbnics  are  afferent  as  well  as  efferent  nerves  ;  for  whereas  the  vagi 
probably  may  convey  a  sensation  of  pain,  it  is  certain  that  the  spknchnics 
do  so  when  strongly  stimulated. 

From  the  description  just  given  of  the  nervous  connexions  of  the 
intestine,  and  of  the  different  results  which  may  be  produced  by 
stimulation  of  the  nerves  under  different  conditions,  it  is  obvious  that 
stimulation  of  the  mucous  memhranCj  either  raechanically  or  chemically, 
luay  give  rise  to  very  different  results  at  different  times.  At  one  time  it 
may  cause  increased  secretion,  at  another  dryness  of  the  bowel ;  at  one 
time  increased  peristalsis  with  diarrhoea,  at  another  diminished  peristalsis 
and  constipiition.  A  moderate  amount  of  distension,  either  by  ffleces  or 
gas,  usually  increases  the  peristaltic  movement;  excessive  distension^  on 
the  other  hand,  tends  to  their  abolition. 

The  emotion  of  compassion,  as  already  said,  usually  tends  to  produce 
limited  peristalsis  with  horborygmi ;  the  emotion  of  fear  to  cause  general 
peristalsis  with  evacuation  of  the  bowels.  In  some  persons  emotions  of 
almost  any  kind,  even  pleasurable,  have  a  similar  action  ;  but  depressing 
emotions,  such  as  anxiety  and  grief,  frequently  appear  not  only  to  cause 
dryness  of  the  t<)ngue,  but  also  dryness  of  the  intestine,  sluggish 
peristaltic  movement,  and  great  constipation.  Excessive  stimulation, 
either  of  the  inhibitory  or  motor  nerves  of  the  intestine,  appears  to 
result  in  a  reaction,  during  which  ibres  of  the  opposite  kind  have  the 
preponderance ;  so  that  diarrhcea  is  apt  to  be  followed  by  constipation, 
and  conversely.  This  result  may  ensue  whether  the  diarrhcea  or  con- 
stipation be  caused  by  the  administration  of  piu^gatives  and  astringents^ 
or  be  brought  about  by  wholly  different  causes.  It  is  evident,  also,  that 
if  the  opposing  nerves,  either  for  secretion  or  for  motion,  should  be 
nearly  exactly  balanced  in  their  excitability  and  power,  no  irritant 
applied  to  the  intestine  would  have  any  result,  however  strong  it  might 
be ;  and  consequently  most  powerful  purgati\'es,  such  as  jalap,  elaterium, 
or  crotonoil,  might  be  given  without  producing  puigation. 


Constipation 


Constipation  ia  a  tendency  to  the  rotantion  of  (mad  nmitenla 
the  intestine;  tlie  ev.-icuations  either  being  too  small  or  ooeumngw 
seldom,  Coiistijmtioti  is  une  of  the  commonest  ti-ouble«  of  civilised  lih , 
and  it  occnrs  so  frequently  in  people  who  are  otherwiso  perfectly  hc»lU>T, 
that  to  a  great  extent  it  must  be  regarded  not  as  a  disoiisc,  butailii 
natural  result  of  artilicial  conditions  acting  upon  a  healthy  body.  Ik 
natural  siiuiiilus  to  the  movement  of  the  bowels  is  aflbrded  l»y  thi 
■mechanical  or  chemical  irritation  exerted  by  the  indigestible  ratidiiM i^ 
food.  In  8a%^age  life  these  arc  abundant,  becaujB  the  food  ia  i 
coarse  in  quality,  but  imperfectly  cc»olced.  In  civiliaod  life  t 
gestible  jiarU  are  to  a  great  extent  removed  from  food  ;  and  even  xhm 
that  remain  are  so  much  softened  by  cooking  that  they  do  not  cTtcrt  tk 
same  irritating  action  upon  the  bowel  that  they  would  otherwise  lb 
Thu.^  in  ] primitive  communities  the  grain  of  all  kinds,  which  fomu  mA 
an  imporUuit  element  in  fo(xl,  is  bruised  or  pounded  ,  and  the  meal  »itl 
a  liberal  admixture  of  &ifvd  and  dust,  is  made  into  cakes,  or  boiled  widtva 
further  pre|mration.  But  in  highly  civilised  societies  the  case  ii  rUT 
different,  for  a  great  deal  of  the  outer  part  of  the  i*heat  or  other  grami 
removed,  and  the  fine  starch  contained  in  the  interior  is  the  only  pBi 
employed  in  making  bread  This  fine  starch  is  wholly  digested  m  (It 
intestine,  leaving  little  or  no  re?^idue  to  stimukte  the  VtweU  j  whmm 
the  exterior  of  the  grain,  consisting  as  ib  does  of  hard  eelluloae,  itillM 
indigestible,  and  passes  through  the  whole  intestine  with  very  bJit 
change.  It  frequently  happens  that  when  people  no  longer  reetriet  \hm 
selves  to  bread  made  -^^ith  fine  fiour,  and  return  to  the  mure  prantint 
bread,  made  either  from  whole  meal  or  from  bran,  the  boweU  wUeb  M 
previously  been  constipjited  become  regular.  Many  of  the  didflOf 
methods  of  treating  constipation  consist  in  giving  foo<l  which  conuim 
cellulose  in  a  more  or  less  hard  and  indigestible  form.  Thus  paticntiiw 
encouraged  to  eat  bread  made  cf  whole  meul  or  bran  ;  ii[)plc0  steivfd  o^ 
raw  ;  figs,  raw  or  in  puddings  ;  prunes  or  marmalade.  MammUde  pvlif 
consists  of  the  hard  skin  of  the  orange,  which  is  cut  into  strips,  ind  l«if 
very  sparingly  digestible  exerta  a  mechanical  stimulating  effect  ttpoQ  ii> 
bowels  ;  in  addition  to  the  mechanical  effect,  however,  there  i$  ft  pliypai 
perhaps  we  might  also  say  a  chemical  action  exerted  by  sagmn  and  natd 
salts  of  the  alkalies.  Both  of  these  are  constituenta  of  fruity  and  tk 
neutral  salts  without  the  sugar  occur  in  other  vegetables*  Tiw  mp^ 
exisu  in  large  quantities  in  such  fniita  as  figs,  pnmes,  tamarindf,  i« 
the  like  ;  and  sugar,  given  alone  in  the  form  of  honcfi  golden  fyrap^dr 
•till  better  the  old-fashioned  black  treacle,  tends  to  act  fts  a  UoUfv-  ^ 
is,  perhaps,  still  more  efficient  when  given  as  marmalade  or  Jam,  htKtm 
the  action  of  the  sugar  is  combined  in  these  substances  with  the  vmAttBBi 
itimulation  eontaioed  in  the  skins  or  seeds  of  the  fruit*     Yegetablci^  nd 


as  Ciiblmge,  Bpinach,  spronlB  and  salad,  have  a  donble  atininlant  action, 
in  part  mechanical  from  their  iridi'^estihlc  constituetitSj  und  in  fwirt 
chemical  from  the  neutral  salts  thoy  contain.  Moreover,  some  of  thom 
increase  the  raovements  of  the  boweb  by  giving  nse  to  the  evolution  of 
a  certain  quantity  of  gas  which  aids  their  expulsive  action. 

The  causes  of  constipation  are  very  numerous,  but  they  may  be 
ranged  under  two  main  heads:  firstly,  lessened  expulsive  power; 
secondly,  increased  resistance.  The  diminished  expulsive  power  mny 
be  (i.)  in  the  peristaltic  action  of  the  intestine  ;  (ii)  in  the  action  of  the 
diaphragm  and  abdominal  muscles  which  aid  the  intestine  in  the  expul- 
sion of  its  contents. 

The  diminution  of  €xpnl$ke  fmvtr  in  the  intestine  itself  is  rarely  due 
to  alteration  in  the  mtisciilar  fibres.  In  some  CJises  it  would  appear  that 
the  muscular  coat  of  fhe  intestine  is  natumlly  weak,  although  tlie  volun* 
tary  muscles  in  the  same  person  may  be  well  developed  ;  in  some  men, 
likewise,  the  heart  is  small  and  out  of  proportirm  t<>  the  sige  of  the  body. 
The  intestinal  muscles,  again,  like  the  heart,  may  be  weakened  or  de- 
generated by  prolonged  disease,  as  by  fevers;  but  the  intestines 
iie«m  to  have  a  greater  resisting  power  than  the  heart  to  a  high 
temperature,  and  do  not  show  degenei*ation  to  the  same  extent  as  a  con- 
sequence of  prolonged  febrile  diaease.  Even  in  severe  and  prolo»iged 
diseases,  when  the  voluntfiry  muscles  have  become  extremely  atrophied, 
the  intestinal  muscular  walls  show  little  alteration.  Lessening  of  the  ex- 
pulsive power  of  the  intestine  is,  therefore,  chiefly  due  to  alteration  in  its 
nervous  supply.  Occasionally  this  may  be  of  central  origin,  as  in  the 
extremely  obstinate  constipation  of  melancholia,  mania,  and  other  cercbi^al 
diseases  ;  but  it  frequently  appears  to  be  of  reHex  origin,  or  due  to  some 
peripheral  condition  in  the  intestinal  nerves  themselves^ 

In  chronic  catarrh  of  the  intestine  there  is  a  tendency  to  constipation^ 
which  may  bo  due  to  weakening  of  the  muscular  fibres  of  the  intestine, 
as  well  as  to  the  nerves  ;  in  peritonitis  it  is  prolmble  that  both  agents  are 
affected.  As  a  nile,  however,  sluggishness  of  the  intestinal  movements 
depends  rather  upon  the  want  of  stimulation  or  the  inactivity  of  the 
nervous  system  than  upon  the  condition  of  the  muscular  fibres.  One 
powerful  cause  of  constipation  is  undoubtedly  the  presence  of  lime  salts  in 
drinking-water.  The  mode  of  operation  of  these  salts  has  not  been 
ascertained,  but  it  is  quite  possible  that  it  is  due  to  an  action  of  the  lime 
upon  the  muscular  fibre,  rendering  it«  contraction  slower  than  before  ; 
Mnthout  doubt  lime  has  this  action  upon  involuntary  muscular  fibre 
generally. 

Diminution  in  the  expulsive  power  of  the  abdominal  muscles  may  be 
due  to  great  distension,  such  as  occurs  during  pregnancy,  and  as  a  con- 
sequence of  repeated  pregnancies  ;  to  great  accumulation  of  omental  fat ; 
or  to  tumours  in  the  abdomen,  such  as  large  ovarian  cysts.  Weakness 
of  these  muscles  may  also  be  due  to  the  innutrition  consequent  upon  in- 
sufficient exercise.  This  may  occur,  for  instance,  in  heart  disease,  when 
tj^pitient  is  prevented  by  the   state   of  his  circulation  from  taking 
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exercise ;  or  it  may  be  due  to  sedentary  habits,  or  due  to  lack  of  time, 
opportunity,  or  disposition  to  take  exercise.  Again,  the  muscles  forming 
the  floor  of  the  pelvis  may  be  lax  and  weak,  and  may  offer  too  little  of 
the  resistance  which  turns  the  faecal  mass  from  the  direction  in  which  it 
passes  into  the  pelvis  forwards  to  the  anus.  There  may  be  inability  also 
to  bring  the  muscles  of  the  abdomen  into  full  play  on  account  of  cardiac 
disease,  which  prevents  a  patient  from  straining,  or  from  piles,  fissure  of 
the  anus,  fistula,  or  other  disease  in  the  pelvic  organs ;  in  which  cases 
pain  daring  defaecation  makes  the  patient  afraid  to  bear  down. 

The  natural  stimulants  to  the  intestines  may  be  either  of  a  mechanical 
or  a  chemical  nature.    The  mechanical  stimulants  are  the  solid  residues  of 
food,  or  the  distension  by  gases  inside  the  intestine ;  while  those  from 
without  are  the  mechanical  pressure  to  which  the  intestines  are  subjected 
by  the  diaphragm  and  abdominal  walls  during  the  actions  of  respiration, 
locomotion,    and    exercise    of  various  sorts.     The  chemical  stimuli  are 
certain  gases — such  as  carbonic  acid,  sulphuretted  hydrogen,  and  marsh  gas, 
sugars,  neutral  salts,  and  possibly  other  substances  formed  by  the  de- 
composition  of   food    by   bacteria    within    the    intestines.      When    the 
amount  of  food  which  enters  the  intestine  from  the  stomach  is  small  in 
quantity,  or  very  soft  and  easily  digestible,  it  naturally  exercises  a  much 
less  powerful  stimulus  upon  the  intestine  than  if  it  were  abundant  and 
contained  a  good  deal  of  hard  residue.     The  food  may  be  scanty  either 
from  famine,  from  lack  of  appetite,  from  irritability  of  the  stomach  caus- 
ing vomiting,  or  from  ulceration  and  contraction  of  the  pylorus  delaying 
the  food  in  the  stomach.     The  food  may  be  soft  and  readily  digestible  in 
the  poorer  classes,  for  whom  bread,  tea,  and  farinaceous  food  with  a  little 
sugjir  are  the  chief  articles  of  diet ;  or,  in  the  richer,  from  the  tenderness 
of  the  food  and  good  cooking.     When  the  food  is  not  only  soft,  but  con- 
tains no  indigestible  materials,  there  will  be  very  little  residue  in  the 
large  intestine ;  and  there  will  be,  therefore,  very  little  stimulus  to  its 
peristaltic  action.     When  food  is  too  bulky  and  too  indigestible,  it  is  apt 
at  first  to  give  rise  to  diarrhoea,  which  is  not  unlikely  to  be  followed  by 
a  reaction  ^  so  that  those  who  are  living  constantly  upon  poor  and  spar- 
ingly digestible  food  may  suffer  from  constipation  as  well  as  those  in 
whom  it  is  too  soft  or  too  well  cooked.     A  similar  reaction  follows  the 
use  of  purgatives ;  so  that  those  who  are  accustomed  to  use  purgatives 
in  excess  of  what  is  required  by  nature  are  very  apt  to  suffer  from  con- 
stipation.    One  very  common  cause  of  constipation  is  the  nervous  torpor 
due  to  habit.    Habits  in  most  persons  are  very  easily  acquired.    One  person, 
if  awakened  at  an  early  hour  on  one  morning  to  catch  a  train,  will  go  on 
waking  needlessly  at  the  same  hour  for  many  mornings  to  come ;  another 
person  who,  disregarding  the  summons  to  rise,  once  deliberately  turns 
over  and  goes  to  sleep  after  his  alarm  has  sounded,  is  very  apt  to  do  so 
involuntarily  and  to  oversleep  himself  on  subsequent  mornings;  although 
the   alarm   may   sound  as   usual.      Thus  the  nervous   system  may  be 
trained  to  excite  an  action  of  the  bowels  at  a  certain  time,  so  that  an 
evacuation  becomes  regular ;  but  habitual  disregard  of  the  natural  call 
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to  evacuate  soon  leads  to  a  irant  of  flcnsitiveness  to  it,  and  to  con8tip«"itioB 
as  the  result. 

A  short  time  ago  I  hcarrl  of  a  useful  plan  employed  by  a  school- 
master He  sent  all  the  boys  under  his  care  in  hiitchea  to  the  closets 
immediately  aft^T  breakfast,  each  bateh  havitjg  to  keep  lime  t<*  tbe 
minute.  If  any  boy  failed  to  have  an  evacuation  in  the  time  allowed,  he 
was  bound  to  report  himself  to  the  master  in  order  t^o  allow  of  proper 
means  being  employed  to  relax  the  bo"vvels.  If  this  plaiv  were  followed 
at  all  schools  a  useful  haliit  would  be  esUihlishefl,  and  in  many  cases  a 
good  deal  of  discomfort  might  be  prevented  in  afterdife. 

Dr.  Cash  has  shown  that  the  introduction  of  food  info  the  stomach 
* 

acts  as  a  stimulant  to  movements  of  the  bowels,  and  the  natural  time  for 
evacuation  in  most  people  seems  to  be  after  breakfast.  Tho  stimulation  of 
the  food  in  the  morning  after  the  long  rest  during  the  night  leads  to  the 
passage  into  the  rectum  of  the  faecal  matter  which  has  already  accumu- 
lated in  the  sigmoid  flexure  ;  and  thus  a  desire  to  delaecate  is  set  up. 
Such  eall-^  are  not  infrequently  disregarded,  especially  by  women,  from  a 
misplaced  sense  of  modesty  ;  and  not  infrequently  by  men  who,  in  their 
haste  to  business,  either  do  not  go  to  the  closet  at  all,  or  cut  the  act  too 
short.  In  some  cases  long  railway  journeys,  or  other  incidents^  may 
interfere  with  the  daily  evacuation  ;  but  whatever  the  canse,  the  result  is 
apt  to  be  the  same*  Preoccupation  of  mind  by  thought  or  emotion 
may  also  interfere  with  evacuation  ;  anch  as  I  have  already  said,  cases  of 
nervous  disturbance,  such  as  melancholia  or  neurasthenia,  may  be  asso- 
ciated  with  most  obstinate  constipation.  The  natural  evacuation  may 
also  be  arrested,  sometimes  voluntarily,  sometimes  involuntarily,  by  the 
dread  of  pain  ;  or  by  actiml  pain  from  piles  or  fissure  of  the  anus,  or 
by  inflammation  in  or  around  the  ovary  or  some  other  pelvic  organ.  It 
is  state<!  that  venous  stasis,  especially  in  the  portal  district,  is  liable  to 
canse  constipation  ;  and  that,  consequently,  cases  of  cardiac  or  hepatic 
disease,  which  lead  to  portal  stasis,  are  apt  to  interfere  with  evacuation  of 
the  bowels*  This,  however,  is  by  no  means  invariable,  and  much  venous 
congestion  of  the  bow^els  may  occur  w^ithout  the  peristaltic  action  being 
lessenefl.  It  is,  therefore,  probable  that  constipation  due  to  these  causes 
is  not  ilircctly  due  to  venous  congestion  of  the  bow^el  itself,  but  rather  to 
some  other  factor  associated  with  it. 

Inammd  rcsisUince  may  occur  {o)  from  the  altered  condition  of  the 
fflBCea— dryness,  hardness,  or  bulk  in  ess  ;  (h)  from  re  sis  tit  nee  to  iho  move- 
ment of  thn  intestine  from  adhesions ;  (r)  to  diminution  in  its  lumen  by 
fibrous  bands  numing  around  it,  stricture  of  the  intestine  itself  or  of  the 
anal  orifice  due  to  old  scars,  to  piles,  or  to  malignant  disease  ;  {d)  to 
presj^nre  by  other  parts,  such  as  a  retrovetted  utenia,  fibroid  or  other 
tumours  of  the  uterus,  or  new  growths  in  the  pelvic  walls,  uterus,  bladder, 
or  prostjite. 

Increased  resistance  to  the  passage  of  the  f^ical  mass  along  the  in* 
testinal  canal  may  arise  from  dryness  of  the  fasces.  There  are  many 
causes  w^hich  may  give  rise  to  this  defect.     Too  little  liquid  may  be 
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habitually  dnink ;  either  because  the  patient  is  not  thirsty,  or   habitu- 
ally takes  little   liquid  in  order  to  avoid   the  necessity  of    evacuating 
the   bbidder    under    circumstances    when    it    might    be    inconvenient 
Others,    again,   instead  of    taking  water,   take   wine;    and    thus,    to  a 
certain    extent,    they    cheat    the    natural    desire    for   fluid.       Kxcessive 
excretion  by  tlie  kidneys  may  lead  to  dryness  of  the  faeces  and  constipa- 
tion ;  as,   for  example,  in  cases  of  diabetes,  where  the  sugjir  acta  as  a 
diuretic ;  or  where  food  is  taken  containing  a  sufficient  amount  of  neutral 
salts  to  act  as  a  diuretic,   but  not  enough   to  stimulate  the  intestine. 
Much  exercise,  leading  to  profuse  perspiration,  may  also  draw  pff  water 
through  the  skin,  and  dry  the  contents  of  the  bowels.     If  the   faecal 
masses  remain  in  the  intestine  they  tend  to  become  drier  and  drier  from 
absorption  of  the  liquid  they  contain  ;  so  that  if  a  person,  otherwnse  in 
health,  voluntarily  disregards  the  cull  to  defaecate,  and  puts  off  the  act  for 
twenty-four  hours  longer,  his  motions  are  usually  more  scanty,  darker, 
drier,  and  harder  than  they  would  have  been  if  evacuated  at  the  proper 
time.     These  hard,  dry  masses  accumulate  and  tend  to  obstruct  the  l>owel, 
and  thus  further  increase  the  difficulty  of  evacuation.     Thus  if  a  healthy 
man  is  obliged  to  pass  over  a  day  without  evacuating  the  bowels,  the  move- 
ment on  the  succeeding  day  is  likely  to  be  not  only  drier  and  harder 
than  usual,   but  frequently   more  scanty.       At  first  this  seems  extra- 
ordinary, because  one  would  imagine  that  the  accumulations  of  two  days 
would  be  much  more  bulky ;  but  the  absorption  being  greater  there  is 
less  instead  of  more  residue  to  evacuate.     If  a  longer  time  passes  with- 
out evacuation,  the  hardened  faecal  masses  become  pressed  against  one 
another,  and  the  motions  which  accumulate  in  the  intestine  become  very 
bulky  and  very  hard. 

Milk  sometimes  gives  rise  to  exceedingly  hard  motions,  ^^^len  taken 
in  small  draughts  at  a  time,  and  especially  when  broken  up  by  admixture 
with  an  alkaline  water,  or  by  taking  a  little  piece  of  biscuit  between  each 
sip,  the  milk  usually  falls  in  coagula  in  the  stomach,  which  are  quickly 
digested ;  but  if  the  milk  be  drunk  in  large  draughts,  it  may  form  large 
firm  curds  which,  instead  of  being  properly  digested,  form  stringy  masses 
of  casein  ;  these  become  so  felted  together  as  to  form  an  exceedingly  hard 
mass  which  is  very  difficult  to  evacuate. 

Another  cause  of  dry  and  hardened  faeces  is  peculianty  in  the  quality 
of  the  water  drunk.  People  living  on  a  chalky  soil  and  drinking  hard 
water  are  yevy  apt,  as  I  have  said,  to  suffer  from  constipation.  Where 
this  is  the  case,  the  patient  should  drink  some  of  the  ordinary  bottled 
waters,  such  as  soda  water,  potash  water,  or  other  aerated  water.  Not 
only  so,  but  their  tea  should  also  be  made  with  these  waters,  instead  of 
with  the  ordinary  chalky  water ;  as  the  quantity  of  lime  in  the  water 
taken  as  tea  is  sufficient,  in  some  people,  if  the  water  be  very  chalky,  to 
keep  up  the  constipatioiL  It  is  very  difficult  for  patients  supplied  with 
hard  water  to  get  their  food  cooked  with  water  free  fiom  lime  it  is 
better,  therefore,  if  possible,  to  secure  soft  water  for  cooking  purposes. 

Exercise  has  much  to  do  with  the  movements  of  the  bowels.     Want 


of  exereite  tends  to  cause  const i potion  ;  partly,  I  btjlieve,  because  tho 
bowels  do  not  get  a  mechanical  stimulant  applied  to  them  by  the  con- 
traction of  tho  alxihminai  muscles.  The  kind  of  exercise  taken,  however, 
is  of  no  little  im|Kjrtancc.  In  orrliiMiry  talking  on  tho  flat  tho  bovv  ols  get 
little  or  no  moclianical  stimulus,  because  almost  the  whole  of  the  exertion 
15  thrown  upon  the  muscles  of  the  leg  and  back  ;  but  on  walking  up  a 
hill,  and  in  many  of  the  so-called  Swedish  niovcnientSj  the  intestines 
undergo  an  alternate  comjiression  and  relaxation  which  stimulates  them 
poAverfidly.  In  walking  uphill,  for  example,  tho  intestines  are  squeezed 
between  the  tliaphragm  and  tlie  abdominal  muscles,  both  of  which  parts 
are  called  into  unusual  action  by  that  kind  of  exercise. 

To  one  t-lasa  of  fkcitients  I  think  exercise  is  disadvantageous.  Not 
infiequently  delicate  Wfimen,  esj>ecially  those  who  have  Bome  sort  of 
ovarian  or  uterine  irritation,  tell  you  that  the  more  exercise  they  Uike^ 
particidarly  walking  exercise,  the  more  obstinate  the  constipation  becomes  : 
whereas  when  ihey  lie  quiet  they  are  perfectly  well  In  such  cases,  I  , 
believe  there  is  a  reflex  inhibition  of  the  pcHsUiltic  movements  of  the 
bowels  from  tho  initated  ovaries  or  uteiiis  ;  and  some  of  these  patients 
find  a  strange  remedy  in  opium.  My  attention  w^as  fli-st  direct e«i  to  tins 
means  by  the  case  of  a  woman  who  was  umlcr  the  care  of  my  friend,  Dr. 
Litteljohn.  Tho  Ijowels  wore  obstinate,  and  Dn  Litteljohn  pre8cri]>ed 
half  a  gndn  of  opium  to  lessen  the  pain  of  an  inflamed  oiary.  To  his 
aatorushment  after  the  opium  she  got  a  natural  evacuation,  which  she  had 
not  had  for  a  lung  time. 

In  this  patient  the  action  of  the  bowels  cFearly  appeared  to  l»e 
inhibited  by  the  reflex  irritation  of  the  splanchnies,  or  by  irritation  of  the 
ovarian  nerves  ;  and  in  other  cases  I  have  little  doubt  that  a  similar 
inhibition  of  the  intestinal  movements  takes  place  from  ovarian  irritation 
due  to  w*alking.  When  the  patient  is  at  rest,  on  the  contrary,  the 
irritation  is  prevented,  the  inhiliition  of  the  intestine  ceases,  and  natural 
movement  occurs.  In  the  s,'ime  way  inhibition  of  the  intestines  may  occur 
from  piles,  flssure,  fistulaj  or  other  disease  of  the  j>elvie  organs  ;  notunly 
may  the  voluntary  expulsive  ofl'oi  ta  of  tho  patient  bo  diminished  l>y  fear 
of  the  \mm  which  the  pjissage  of  a  motion  may  cause,  but  also  the  move- 
ments of  the  intestine  itself  may  actmdly  be  lessened. 

IncrejLsetl  resistance  to  evacuation  may  also  occur  from  adhesions  of 
the  intestine  due  to  old  peritonitis ;  from  constriction  by  bands  jj.issing 
o\^er  them,  or  by  contraction  of  the  lumen  fiom  cicatrisation  of  old 
ulcers,  or  the  presence  of  malignant  disease.  Kesi stance  may  also  o<  cur 
by  pressure  from  without,  as  by  a  retroverted  ut'Cnis  ;  by  a  uterine  or 
ovarian  tumour ;  by  an  enhirged  prostate,  or  by  other  growth  in  the 
pelvis.  In  some  cases  a  lessening  of  the  lumen  of  the  upper  piirt  of  the 
rectum  may  occur  from  a  tendency  of  the  sigmoid  to  prolapse  into 
it ;  though  this  conditiuti  is  one  wdiich  more  frequently  gives  rise  to 
diarrlnea. 

Symptoms. — The  distinctive  sign  of  constipation  is  that  the  evacua- 
tions occur  too  seldom,  or  are  too  scanty.     The  amount  of  evacuation 


daily  passed  by  a  healthy  person  depends  very  much  on  the  qwmUiy  lod 
<ltmlity  of  the  foofl ;  but  ordtjiarily  the  ami#uiit  ptiss^id,  on  a  laixaddiili 
forma  a  brown  cylindrical  niiiss  about  five  to  eight  irichoa  loug  sadiB 
inch  to  an  inch  and  a  half  in  diameter.  In  constipation  the  amonal 
may  not  be  half  of  this  ;  and  consists  of  small  dry^  hard  lumps^  sometiiis 
quite  ronnd,  and  of  the  size  of  hazel-nuts  or  wabniU,  In  eome  fenm 
the  omission  of  a  motion,  or  its  absence  even  for  several  tbiys  liig«th«f, 
seems  to  cause  no  symptoms,  cither  local  or  general ;  but  usuadly  in  a 
healthy  person,  if  the  desire  to  defajcate  be  checked,  the  impulie  10 
evacuate  the  Iniwel  may  indeed  aoon  pass  off,  but  it  ia  frequently  wat 
ceeded  by  a  feeling  of  discomfort  in  the  abdomen,  and  a  senfic  of  hcan 
nes8  and  dulness  in  the  head  which  may  umount  to  an  actujil  bcailadML 
If  the  bowels  still  be  not  evacuated  these  sympt<»ms  may  fiass  off,  luid  rcoiii 
absent  for  a  day  or  two ;  but  when  the  bowels  continut*  eim«tipiil«l 
the  hardened  beces  may  act  as  a  mechanical  stimulus  to  the  \u\w^  mi 
cause  diarrhiFa,  which  brings  relief.  Or,  instead  of  causing  a  single  aiticfc 
of  diarrhoea,  the  scybala  may  remain  and  give  rise  to  catarrh  of  the  cdos^ 
showing  itself  in  alternate  cunstiimtion  and  diarrht^a ;  or  they  may  prmlutt 
the  symptoms  usually  associHted  with  gastro-riiti^stinal  cnUrrb  \  Am 

of  api>etite,  fnrred  toDgue,  disagreeable  smell  of  the  lireatb  with  *n* 

yellowness  of  the  conjunctiva,  or,  if  the  duoilenum  be  much   tu 
even   actual   jaumlice.      Ah)ng    with    these  syniptoms,   refcrabl* 
gastro-intestinal  canal,  may  be  associated  dulnesa  of  intellect,  initafatlitf 
of   temper,    and    depression   of   spirits   with   a  tendency    to   heAthw^ 
Continuous  and  obstmate  constipation  has  Iwen  charged   vrith 
still  mure  serious  cen^bral  disturbance,  such  as  giddii 

and  even  melancholia  or  mania,  symptoms  which  1.  ^ai  < 

propeir  relief  of  the  Wwels*  Palpitiition  may  also  result  fruui 
but  probiibly  this  affection  is  not  due  directly  to  tljo  faecal  in., 
intestine,  but  rather  to  the  i^attdent  distension  to  which  occuiortlatioa  d 
faeces  gives  rise.  The  local  symptoms  will  depend  on  the  sit*!  and  mmd 
the  accumtdation.  If  present  in  the  ca?cum  or  asccri<iitif?  riibin,  tt  tfil 
give  ri>e  to  |Kiin  and  tenderness,  and  mtiy  lead  to  iy 
sequent  peritonitis  (see  p,  ^23),  When  it  occurs  in  th 
press  upon  the  jjclvic  viscera,  and  by  pi^essure  on  the  bladder  may  briaj 
about  freiiuoncy  of  micturition  and  nocturnal  enuresis  ;  by  pressing  iipoi 
the  uterus  it  may  give  rise  to  dragging  pain  and  disturbAnce  of  ^ 
menstrual  functions,  ilysmenorrhasi,  amenorrh«pa,  or    n  'l^#  I^T 

pressing  on  the  seminal  vesicles  it  may  cans**  nucturnni  ;i«.     Bit, 

so-called  seminal  cmissitnis  (X-curring  during  defa*catioti  tuv  ;:eiit-r 
in  part  t4:>  the  mechanical  pressure  of  bcybalii,and  in  pait  to  the 
straining  which  is  necessary  to  evacuate  them*     When  faecal  accttmtt] 
is  very  grciit  it  may  give  rise  to  comfjete  obstruction  of  the  iiit««si]iil 
eventually  to  death. 

Treatment. — Ilahit. — ^Onc  of  the  most  importjini  fjiclom  in  llwl 
ment  of  habitmd  constipittion  is  the  acquisition  of  the  habit  of  n?|i^ri5 
evacmiting  the  bowels  at  the  same  time  every  day*     In  order  ifaAt  thm 
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habit  should  be  formed  the  patient  should  go  to  the  eloeet  every  day  at 
the  Kime  hour  ;  and  he  Bhould  do  so,  if  possible,  by  the  clock  with  perfect 
|»roeiiiiou,  whether'  he  auticipate  an  evaciuitioti  or  not. 

TifM,— The  lime  chosen  should  be  such  that  it  is  not  likely  to  be 
interfered  with  by  avocations.  In  most  cases  the  best  time  is  the 
inoniitig  just  after  breakfast;  but  if  the  piitienb  is  likely  to  be  unable 
to  keep  to  h  definite  hour  in  the  morning,  it  is  better  to  fix  the  evening 
just  before  going  to  bed.  The  evening  should  also  be  chosen  for  evacua- 
tion by  those  who  suffer  much  from  pike  or  tendency  to  prolapse ; 
because  if  the  bowels  are  open  in  the  morning  the  piles  are  apt  to  become 
full  and  congested,  or  the  prolapsed  bowel  to  come  down  and  give 
discomfort  and  trouble  to  the  patient  during  the  whole  dny.  On  the 
other  hand,  if  the  bowels  are  evitciiated  jiLst  before  going  to  bed,  the 
partB  can  be  washed,  the  piles  or  prohipse  may  lie  returned,  and,  the 
recumbent  |K)sition  being  then  kept  for  many  hours,  little  or  no  dis- 
corafott  will  be  felt  by  the  pfitient.  Thus  the  natural  tendency  to 
recovery  from  thesti  diseivses  will  be  aided.  AVhile  at  stool,  it  is  some- 
times advisable  to  aid  the  passage  of  the  fare^  from  the  sigmoid  itito  the 
rectum  by  pressing  the  abdomen  with  the  ball  of  the  left  thund*  over  the 
course  of  the  bowel  from  the  left  margin  of  the  ribs,  between  the  umbili- 
cus and  ihiic  credit,  down  towards  the  pul>es.  If,  after  a  few  attempts,  no 
desire  be  felt^  one  or  two  drachms  of  glycerine  may  be  injected  irtlo  the 
bowel,  so  as  to  give  the  local  stimulutioii  to  its  action  which  faecal  njattcr 
present  in  the  rectum  would  usually  exert.  The  stimulation  thus  atiorded 
is  frequently  sufticient  to  sUirt  the  peristaltic  action  of  the  bowel,  mvd  to 
bring  the  ficces  from  the  sigmoitl  into  the  rectum  ;  as  well  as  to  call  into 
play  by  retlex  action  the  abdominal  muscles  which  usually  aid  an  act  of 
deftecation, 

rositioiu — The  practice  Mlopt^d  in  this  country  of  sitting  on  a  closet 
is  unfavourable  to  the  evacuation  of  the  bowels.  If  the  individual  sit  up- 
right the  nates  may  be  pressed  together,  and  thus  aflbrfl  a  mechatn'cal 
impediment  to  the  exit  of  the  fieces.  Many  pci-sons  avoid  this  difficulty 
by  Ijendiog  the  body  foi-Mard  at  an  acute  angle.  This  position  has  the 
further  advantage  of  putting  the  floor  of  the  pelvis  on  the  strain,  so  that 
it  aids  in  turning  the  fa-cal  masses  forwards  out  of  the  rectum  through 
the  anufi.  Such  stretching  is  mtire  especially  necessary  in  persons  whoso 
abdominal  muscles  are  flal>by  and  lax  ;  especially  in  women  wlm  have 
borne  several  children.  The  crouching  position  m  which  defiecation 
naturally  takes  place  in  the  open  air,  and  in  most  countries,  may  bo 
jjartially  inutjitcd  in  a  water-closet  hy  having  a  high  footstool  ;  luit  when 
there  is  much  difficulty  in  evacuating  the  l>owels  it  is  still  l>ctter  to  let 
the  fiJitient  sit  over  an  ordinary  chamlier-pot  on  the  floor.  In  cases  in 
which  the  uterus  is  rciroverled  or  enlarged  this  position  has  the  further 
advantage  of  allowing  this  organ  to  fall  forward,  so  that  its  Iwickward 
pressure  may  not  interfere  with  the  j*a8sage  of  faeces  through  the 
rectum. 

Z>/>f.— Dietetic    treatment   is   of   great   importance  in   constipation. 


Oatmeal  porridge  for  breakfast  U  a  good  laxative,  and  its  action  i«  niD 
further  increased  if  goldeti  syriip  or  treacle  be  taken  with  it  inslaiid  i9J 
milk.  Various  kiads  of  bread  have  been  specially  rccommeiukd  tor 
constipation^  the  essential  point  in  each  of  them  being  that  the  ioor  ii 
not  so  finely  ground^  nor  the  st^ifchy  particles  of  it  so  completely  aepUittfd 
from  the  harder  outside  of  the  grain  as  in  fine  white  flour-  Amoiigit  tk 
various  kinds  used  are  varieties  of  whole-meal  bread,  bran  biscuits,  tivi 
admixtures  of  whole  meal  and  bran  in  diiTerent  proportions.  (loldeit 
syrup  and  treacle  still  retain  their  laxative  properties  when  mixed  witk 
flour,  so  that  various  kinds  of  ginger- bread  have  a  laxative  actioit 

All  vegetables,  or  fruit,  containing  much  cellulose,  especiAUj  m  ikf 
form  of  hard  fibres^  leave  a  good  deal  of  indigestible  residue  is  thi 
intestine  ;  hence  they  have  a  somewhat  aperient  action.  Green  v^getftUa 
of  various  kinds — cal>hige,  spinach,  Brussels  sprouts,  afiparagUBt  Tixtofi 
onions,  carrots,  haricots,  and  turnips — are  all  useful ;  and  some  of  thitk 
especiHtly  cabbage,  tend  to  act  as  laxatives  not  only  by  the  meciiiiiiaJ 
effect  upon  the  intestine,  but  also  by  forming  a  good  deal  of  giw  in  tk 
intestine.  This  gas  is  oceiisionally  so  voluminous  as  to  become  objcclioi' 
able  and  to  interfere  with  the  use  of  the  vegetables.  Besides  that 
vegetables,  which  are  usually  eaten  cooked,  there  are  some,  s&dl  m 
tomatoes,  which  are  useful  }K>th  cooked  and  raw.  A  tomato  eattfi  il 
breakfast  will  sometimes  keep  the  bowek  regular ;  and  a  raw  apple  mxm 
in  the  morning  before  breakfast  has  a  similar  effect.  Stewed  fniik 
gooseberries,  apncots,  apples,  pears,  plums,  and  especially  pruncai  hav^ill 
a  laxative  action,  and  may  be  used  at  meal-times  for  this  piirpoie  Btkd 
apples  and  stewed  prunes  are  most  commonly  preferred.  They  prolaUf 
owe  their  action  not  only  to  the  cellulose  that  they  contain,  but  lo  tk 
sugar  and  neutral  sidts  which  are  present  in  them.  Jams  and  jeUiB 
made  from  fruit  have  also  a  laxative  action.  In  jams  theine  if  tk 
mechanical  effect  of  the  seeds  or  skins  which  they  contain  ;  in  jcllic*  tl» 
is  absent,  but  the  sugar  and  the  vegetable  sjilts  itsuder  them  ^i|Mf 
laxative,  though  not  so  much  so  a«  jams  or  marmalade.  Syntp  ifld 
honey  have  al^o  a  laxative  action  :  but  one  of  the  best  subatajieai  of  iki 
kind  is  marmalade,  atjcl  this  addition  to  breakfast  baa  greatly  larwairf 
in  popularity. 

Prijd'S, — The  amount  and  kind  of  water  drunk  is  also  of  great  iiD|K^ 
ance.  Many  people  drink  too  little  water,  and  frequently  a  tuinhlcr(til<rf 
cold  water  on  rising  in  the  morning,  or  on  going  lo  hed  at  '  '  r  oa  hA 
occasions,  suffices  to  keei>  the  bowels  open.     In  winter,  ..  i  dalraM 

persons  in  whom  the  cold  water  tends  to  lie  heavy  at  the  Htoniartti 
tumblerfid  of  hot  water  sippetl  on  rising  in  the  monting  and  on  gein^  tn 
bed  at  night  is  better  than  cold.  To  the  constipating  eBwta  ct  htti 
water  I  have  referred  more  than  once,  and  people  who  liv©  on  a  cksftr 
soil  do  well  to  remove  the  lime  from  the  water,  irs  far  as  pamdHt^^ 
boiling  it  first,  and  aft^r  it  has  settled,  or  bis  been  tillered,  exponin^  itto 
the  air  so  that  it  may  regain  its  freshness ;  or  it  may  he  aerated  is  * 
gasogene.     If  the  water,  instead  of  carbonate  of  lime  which  is  rmovel  tf 


boilifig»  contain  sulphate  of  lime  which  remains  in  sohition  notwithstand- 
ing the  1  ►oiling,  so  th:it  the  water  is  permanently  hiircl,  patients  who  are 
li'ouhlcd  with  constij>ation  should  drink  aerated  water,  and  make  tea 
of  rain  water  or  again  of  some  kind  of  aerated  waten 

Teas  and  wines  vary  so  much  in  their  eharactcr  that  while  8ome  of 
them  tend  to  prodiiee  constipation,  othei-s  rather  tend  to  act  as  laxatives. 
As  a  rule,  however,  tea  contains  a  consideralih?  proportion  of  tannin,  which 
may  act  aa  an  astringent;  so  that  although  in  some  persons  tea  is  a 
laxative,  yet  in  cases  of  const! patictn  ctK-oa  or  coffee  should  be  tried 
instead,  8omo  of  the  red  wines,  such  as  certain  clarcta  or  jiorts,  contain 
ranch  tannin  and  are  very  tistringent;  white  wines  are  less  so,  and  in 
constipation  are  therefore  to  be  preferred. 

Exercisf, — ^As  I  have  said,  want  of  exercise  tends  to  cause  constipa- 
tion, and  active  exercise  tx3  relieve  it;  and  that  the  active  exercise  ought 
to  be  sufficiently  brisk  t€  intluco  active  i>lay  of  the  diaphragm  and 
abtlorainal  muscles.  The  languid  sannter  along  a  road,  which  is  sometimes 
known  by  the  name  of  a  **  constitutional  walk,"  is  of  comparatively  little 
service  in  this  respect  I  repeat,  however,  that  sometimes  exercise,  as 
in  cases  of  ovarian  or  uterine  irritability,  has  just  the  opposite  effect 

Massage, — In  chronic  const i|mtion  massage  sometimes  proves  a  very 
Ujseful  means  of  treatment.  It  may  l>e  applied  to  a  certain  extent  by  the 
patient  himself,  who  may  gently  rub  the  abdomen  in  the  direction  of  the 
hands  of  a  watch  every  monnng  or  night,  or  may  roll  a  cannon  ball  (from  4 
to  7  lbs.  weight,  and  covered  with  chamois  leather)  in  the  same  direction. 
Seven  pounds  seems  a  great  weight  when  held  in  the  hand^  but  a  cannon 
ball  of  this  weight  does  not  feel  at  all  too  heavy  when  it  is  rolled  over 
the  abdomen.  These  simple  methods,  however,  are  by  no  me^ns  so 
efficacious  as  the  regular  application  of  massage  by  a  trained  operator. 

Hj/dropathtf.^ln  some  cases  hydropathic  treatment  is  very  useful  [vide 
vol  i.  p.  345].  The  essentials  of  the  hydroptthie  treatment  are  the  applica- 
tion of  wet  compi^csses  to  the  abdomen  two  or  three  times  a  day  and  sitx 
Imths— cold  in  the  summer  and  the  chill  taken  off  in  winter.  These 
must  be  followed  or  accompjuued  by  exercise  and  drinking  water ;  so 
that  it  is  almost  imp<:»ssiblo  to  get  the  full  effect  of  the  tlierapeutic 
measures  in  a  patient  who  is  being  treated  at  home. 

Drugs. — The  drugs  that  have  been  used  for  the  relief  of  chronic  con- 
stipation arc  many  indeed  ;  but,  on  account  of  the  im|>ort^\nt  part  which 
inaction  of  the  rectimi  plays  in  the  malady,  aloes,  which  has  an  especial 
action  upon  that  part  of  the  bowel,  is  more  uiuversally  employed, 
either  alone  or  in  combination,  than  any  other,  in  the  medicinal  treatment 
of  constipation.  It  forms  a  pail  of  every  purgative  vegeUiblo  pill  in 
the  PharmacoptBia  with  the  exception  of  the  compound  scammony 
pill.  When  given  alone  it  is  convenient  to  cwlminister  it  in  the  form 
of  granules  which  contain  one-tenth  of  a  grain  n.jch  of  aloin  made  up 
with  sugar  and  milk.  One  of  these  gramiles  taken  with  each  meal 
sTifficcjs  to  keep  the  bowels  regidar.  One  objection  tliat  is  frequently 
raised  against  aloes  is  that  it  tends  to  cause  pUes ;  and  there  can  bo  no 


doubt  that  a  full  dom  of  an  aloetic  purgative  is  very  likely  to  briti|  ee 
an  aitfiek  of  piles  in  thoso  liable  to  this  ailnioiit  But  snoaU  doieiof 
aloes,  on  the  contrary,  hy  maintaining  a  regular  action  of  the  bowel,  t«odto 
prevent  piles  by  avoirling  the  local  pressure  in  the  rectum  which  Wrp 
and  hard  motions  occasion.  In  combination  with  rhulwirh  or  coloc^riitk, 
aloes  is  employed  as  a  dinner  or  breakfast  pill,  and  such  a  furmuk  a*  the 
following  is  very  ust^ful : — R  Pil  colocyntb  co.,  Pil.  rhei  cu,,  ttgr. }; 
Kxt.  hyoscyara.  gr.  ss.     M.      Ft.  pil. 

An  old  friend  of  mine,  to  whnm  I  owe  this  formula,  told  me  %hU  h 
had  used  it  every  night  of  his  life  for  forty  years ;  it  had  done  hin  m 
harm  :  on  the  contrary,  it  bad  dime  him  much  good,  and  the  long  oootia* 
ance  of  it  did  not  seem  to  diminish  its  etfect  nor  had  the  dose  to  Ix*  incrrafil 
He  took  his  pill  every  day  five  minutes  before  dinner,  so  as  to  give  it  % 
slight  start  of  the  fofxl,  and  this  plan,  as  judged  by  its  results,  seemed  to 
bo  a  good  one.  Where  the  piU  taken  at  night  does  not  act  qoictij 
enough  m  as  to  produce  a  motion  in  the  rooming  at  the  timeUmii 
UBmilly  most  convenient  to  the  patient,  it  may  be  taken  at  lunch  or  rw 
at  breakfast.  The  three  remerlies  that  are  most  in  vogue  at  presmt  if 
laxatives  are  the  sulphur  lozenges  of  the  Pharmacopteia,  which  we  om 
to  Sir  Alfred  Garrod,  compound  liquorite  powder,  and  caacara  ta^nik 
Two  or  three  sulphur  lozenges  every  night  frequently  suffice  to  prodiucti 
soft  pultaceous  action  next  morning  -,  and  half  a  tcaspoonfiil  to  a  t» 
spoonful  of  liquorice  powder  in  half  a  wineglassful  of  water  has  a  nailtf 
action  in  crises  where  the  sulphur  alone  is  insufficient  to  produce  th« 
effect.  Cascara  sagrada,  in  the  fonn  of  the  extract  or  liquid  ex  tracts  bii 
largely  displaced  other  purgatives.  The  solid  extract  ia  the  more  <» 
venient,  as  it  may  be  given  in  pil!  in  doses  of  one  to  three  grams  eitltf 
alone  or  combined  with  extiuct  of  hyoscyamua,  or  with  extncl  rf 
hyoscyamus  and  some  hepatic  stimulant,  such  as  euonymtn  or  iridia 
A  plan  which  is  useful  in  some  cises  is  to  put  a  pinch  of  senna  leave*  <» 
poiis  in  a  small  muslin  bag,  and  place  this  in  a  stewpan  with  some  fnttf 
and  prunes.  During  the  process  of  stewing  the  active  pnnciple  of  ^ 
senna  is  dissolved  by  the  water,  and  imparts  stronger  aperient  power  to 
the  pnines  and  their  juice.  The  bag  is  remove*!  when  the  pnmes  m 
stewecl,  and  a  little  experience  teaches  the  patient  the  proper  qttantitf  ii 
the  confection  to  use.  In  atony  of  the  intestine  strychnine  or  nux  vntnifisii 
auseful  adjunct;  and  belladonna  not  only  tends  to  prevent  griping,  but  teeiDi 
to  have  a  regidating  action  upon  the  nervous  system  of  th^  inteatine  ittA 
In  one  case  of  obstinate  constij^wition  I  succeeded  in  obtaining  natuial  sctiot 
for  some  months  by  the  use  of  a  pill  containing  extract  of  hyoscyamus soi 
extract  of  nux  vomica  without  any  direct  purgative  whatever.  Tht  liki 
of  using  such  a  pill  in  chronic  constipation  was  to  fry  to  shift  the  Imlaef 
of  excitability  from  the  inhibitory  to  the  motor  nerves  of  the  iatei&M- 
In  another  case  of  obstinate  constipation  in  a  gouty  patient,  I  sooeieM 
in  obtaining  rogidar  action  of  the  bowels,  which  had  previously  Itiiil*^ 
very  powerful  purgatives,  by  putting  the  pitient  on  a  course  ol  aEcjItfi 
of  soda.     In  some  patients  meat  and  bee!  tea  appear  to  hare  a  toooiff 
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constipating  action  \  in  others  they  have  just  the  rever.«o.  In  many 
patients  the  omission  of  meiit  from  the  iliot  tiiWe  causes  the  howels  to 
move  regularly — a  reeiilt  not  due  simply  to  an  increased  bulk  in  vegetable 
diet,  for  in  sumo  cases  it  is  obtained  when  the  diet  remains  other- 
wise almost  unaltered. 

In  some  cases,  again,  bread  seems  to  have  a  very  constipating  action, 
and  one  patient,  who  sutFered  from  obstinate  constipation,  tobl  me  that 
eiuce  he  gave  up  bread  entirely  and  lived  upon  fish,  meat,  and  vegetiibles, 
hia  bowels  have  been  perfectly  regular. 

The  addition  of  iron  appears  sometimes  to  aid  the  action  of  apenent 
pilla ;  and  the  pill  of  aloes  and  iron  of  the  British  Pharmac(*p(i"ia  some- 
times acts  \iixy  satisfactorily.  When  one  ajierient  cea.ses  to  act  another 
may  l>e  given  ;  and  by  changing  the  purgative  from  time  to  time  regular 
action  of  the  Ixjwels  may  be  maintained.  Many  people  think  that  the 
continued  atjtion  of  purgrttives  is  unnatural  and  injurious,  but,  at  any 
mte,  the  harm  they  do  i:*  less  than  is  likely  to  occur  to  the  patient  from 
accumulation  of  ffceal  matters  in  the  intestine  ;  and  dinner  pills  may  be 
simply  l(H>ked  upon  in  m^my  ca?=es  ;is  supplying  the  stimulants  of  which 
the  food  has  been  dcpriveil  during  the  process  of  cooking.  If  there  he 
mv^  large  accumulation  of  hardened  frees  in  the  bowels  the  faeces  i^houId 
not  be  driven  down  forcil>ly  by  a  violent  purgative,  but  should  l>e  washed 
out  from  below  by  means  of  an  enema.  Enemas  consisting  of  warm 
water  alone,  of  soap  and  water,  or  of  castor  oil  and  starch  mucilnge,  are 
freifuently  employe*!,  rint  only  to  remove  haniened  fjecjil  masses  but  also  to 
induce  daily  action  of  tlic  bowda.  It  is  usually  said  that  their  continued 
use  ia  apt  to  produce  a  catarrhal  ant!  atonic  condition  of  the  intestine ; 
moreover  they  are  troublesome  and  often  inconvenient  to  the  patient. 
Of  late  years  enemas  of  one  or  two  fluid  drachms  of  glycerine^  or  supposi- 
tories containing  glycerine,  have  been  employed  to  cause  evacuation  of 
the  bowel ;  and  although  they  too  are  liable  to  lose  their  power,  they 
are  frerjuently  very  useful  indeed,  because  the  stimulus  to  defalcation 
comes  from  the  rectum ;  if  no  ftecal  matter  ia  present  no  desire  ia 
felt.  The  advantj\ge  of  glycerine  is  that,  if  a  patient  on  going  to  the 
closet  18  unable  to  evacuate,  by  using  glycerine  he  will  prolmbly  get  the 
desire,  and  obtJiin  evacuation  in  about  ten  minutes,  iti stead  of  waiting 
until  next  morning  to  o!»tain  evacuation  by  means  of  a  pill  or  aperient 
draught. 

When  large  masses  of  scybala  have  accumulated  in  the  intestine,  it 
nmy  be  necessary  to  remove  them  mechanically,  by  breaking  them  down 
with  the  handle  of  a  spoon  if  they  are  in  the  rectum,  or  by  washing 
them  out  if  they  are  higher  up.  In  order  to  do  this  they  should 
be  softened  as  far  as  possible  by  the  introduction  of  large  enemas  ha\  ing 
eiiher  oil  or  water  as  a  basis.  Olive  oil  may  be  used  alone,  a  pint  or 
more  being  thrown  up  if  the  patient  be  able  to  retfiin  it.  Water  at  about 
a  temperature  of  98*  F.  should  be  used  for  the  enema,  as  either  cold 
water  or  very  hot  water  tends  to  increase  the  action  of  the  bowel.  It 
should  be  introduced  under  very  gentle  presanre  indeed,  either  with  a 


syringe  or,  still  better,  by  an  irrigator,  whicb  should  be  mispetidod  tirilfi 
or  eighteen  inches  above  the  patient's  hips.  The  exact  bright  miat  W 
regulated  by  the  person's  feelings  ;  if  the  boweJ  be  very  irnt*hl«  tb 
pressure  must  In3  diminished  ;  if  it  be  but  slightly  irritable,  thts  presun 
ma.y  be  increiised.  As  large  a  quantity  of  water  83  can  be  n?tiio«d 
should  be  thus  introduced  ^usually  from  one  to  three  pints ;  ami  it  ii 
often  retained  better  when  introduced  through  a  soft  rubber  tub*,  m 
directly  into  the  rectum,  but  into  the  sigmoid  flexure.  The  case  of  lit 
tube  must  be  regulated  according  to  the  case  ;  but  frequently  iisiirattiiiK 
half  an  inch  in  diameter  is  better  than  a  small  one,  as  it  is  not  so  Wakf 
to  kink  in  the  rectum,  and  the  end  of  it  passes  more  easily  into  tk 
sigmoid  flexure.  Linseed  tea,  or  thin  starch  paste,  msij  be  emplofd 
instead  of  plain  water.  In  order  to  allow  of  the  introduction  of  su^  lirgi 
quantities  into  the  bowel,  it  ia  advisable  to  pass  the  rectum  tube  lhroi||b 
a  piece  of  dentist's  rubber  which  nmy  be  held  ti«jhtly  against  th«  wn. 
either  by  the  fingers  of  the  nui-se  or  by  a  napkin  folded  round  it  Wk« 
desire  to  defiecate  comes  on  during  the  ininxluction  of  an  e 
administration  should  be  stopped  for  a  few  minutes,  and  gentle 
on  the  anus  kept  up.  The  desire  to  defsecatc  then  usually  fKaasea  im, 
and  its  cessation  may  be  aided  by  very  gentle  rubbing  over  the  ahdeniflt 
After  the  b'qnid  has  been  introduced,  it  is  well  to  keep  a  folded  nqibs 
over  the  anus  with  a  certain  iimount  of  pressure  for  somn  time,  »o  li< 
the  liquid  may  be  retained  and  gradually  stiften  the  scybada.  If  \k 
bowel  be  very  iiTi table  a  dose  of  opium  may  be  given — either  by  tkt 
mouth  or,  still  better,  as  an  opium  injection,  or  as  a  morphia  suppoiilQn 
— half  an  hour  before  the  introduction  of  the  softening  enemiL 

In  some  cases,  where  fiecal  concretions  ai-e  very  hard  to  reroovr,  tit 
action  of  the  onema  below  may  be  aided  by  washing  out  the  stonuA 
This  operation  seems  to  exercise  a  stimulating  action  through  the  a^rwi 
on  the  movements  or  secretions  of  the  intestine,  and  thuA  aids  in  tk 
removal  of  the  faecal  mass. 
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DISEASES   OF   THE    SMALL   INTESTINE 

Under  thia  lieadiuj^  reference  will  be  made  to  tboa©  morbid  conditions 
cinly  which  have  not  been  tlescribed  elsewhere,  lest  any  be  omitted  from 
the  Sffstem  of  Mfduiu*'.  In  matjy  instances  the  lesions  of  liie  snndl 
intestine  hiive  Ihimw  descrilH.*d  under  other  headings,  sncb  as  typlioid 
fever,  intestinal  obstruutiunj  and  so  forth  ]  and  a  eross  reference  is  all  that 
is  required, 

SYNurajs 


Mai/oTTnationa,  —  DncKlenal  |>ouchea  ;  duo* 
denal  octhu*«ioii  ;  Mt«'k».rs  tHvurticii- 
lum  ;  ocekisiotis  o!  anmll  iiitejitiue, 

Innoceiit  tumours  of  ducKieuum  aud  small 
inteaiiiie. 

Ly  til  [)Ii  ad  euom&. 


Vascular  disturlwiTices  of  iutestine. 

Ulceratiou  of  iutestiiio :  tuWreulaus,  syphi- 
litic. 

Maiifpiant  ffrowth-H,  —  rrinmn'  t  (a)  in 
duoiienum  ;  {h)  iu  jejuiiuju  mid  ileum. 
8e(;oudjirj. 


Malf«>rmatioxs.— Duodenal  pouches.^ — The  duodenum  occasionally 
presents  a  small  |jonehaiisin^  from  the  second  part^  jnst  idiove  the  biliary 
pipilk ;  the  mouth  of  the  pouch  is  wide,  and  the  depth  of  the  pouch 
about  one  inch.  The  w;ills  are  fonned  of  the  normal  coats  of  the 
intestine,  and  though  they  are  thin  there  is  no  reason  to  believe  that 
the  condition  is  due  to  ulceration.  The  jxiuches  are  usually  supported 
by  the  |xincreas,  aufl  probaldy  this  is  why  they  remain  of  coinfuiratively 
small  size.  The  biliary  iMipilla  may  be  just  within  the  margins  of  the 
pouch,  but  the  ponch  is  not  the  end  of  the  commou  hiie-diict  greatly 
dilated  The  constancy  of  its  i>osition  makes  it  }>rolwible  that  the  ptnich  is  a 
congenital  imperfection  connected  with  the  adjacent  heputic  diverticnlnm. 
It  is  noteworthy  that  eongcniud  occlusion  of  the  dnodennm  is  situatcrl  at 
the  siime  level,  and  it  is  f»roljable  that  both  these  <lefects  arc  the  expression 
of  departures  during  ftetal  life  from  the  normal  devxdopment  of  the  hepatic 
diverticulum.  The  de| tart n res  ap})ear  to  be  in  oj>posite  directions,  and  it 
is  interesting  to  note  that  somewbat  analogous  ahnonmdtties  may  occur 
in  the  ileum  in  connection  with  the  vitelline  duet,  which  may  persist  as 
Meckers  diverticnlnm,  or,  not  content  with  self-obliteration,  may  give 
rise  to  occlusion  of  the  ileum.  I  have  seen  the  association  of  a  duodenal 
pouch  and  of  a  Meckers  diverticulum  in  the  same  bwJy. 

No  symptoms  or  evil  residts  are  known  to  be  duo  to  diiotlenal 
pouches;  it  is  conccivulile  that»  if  filled  with  food,  they  might  exert. 
]>rcssure  on  the  comrntui  bile-duct  Pcrtik  records  a  glove  sha]H.Kl  diverti- 
cuhim  whichj  as  it  became  filled  with  food,  must  have  exerted  pressure 
on  the  bimen  of  the  duodenum  and  narrowed  it  j  but^  as  Evvald  siiys,  this 
is  probaljly  a  unir|ue  case. 

Congenital  occlusion  of  the  dtiodenum  occurs  just  above  the  entrance 
of  the  liiliary  jjiipiUa  into  the  duodenum.     There  may  be  a  diaphragm  with 
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or  without  si  jieiforatiun  in  the  rcntie  running  iicross  the  bowel,  or  tin 
contiotiity  of  tht*  1>owl4  niiiy  Ins  completely  intcmiptcd  Tlie  aepUuD  ii 
compusec!  af  tlie  muscular  as  well  as  of  the  nnicoiw  and  submuecmi  CMU 
of  thti  bowel;  its  position  Is  tondtiint,  and  iioints  to  the  eonclusioQ  tbt 
it  is  connected  with  the  budding  off  of  the  hepsitic  dtvertictjlum  in  firul 
life.  Shiittock  ex])lairis  the  mechanism  both  of  this  congeniUil  defecting 
of  the  analo^'oiis  one  of  congenital  atresia  ».if  the  iv^ophagiis,  by  supfpuitf)^ 
that  the  iintH|ual  growth  which  leads  to  the  format ioii  of  the  gUnduk 
diverticulum  (liver  or  lungf^)  producer  a  kink  on  tho  opjx>site  side  of  tkt 
originid  tiilK%  niu*h  as  will  ha[»pen  if  I  ho  intostine  bo  drawn  out  in  m 
artiHcial  arms  through  any  thickness  of  the  abdominal  wall,  and  thiit  tlw 
displacement  may  conceivably  lead  to  secondary  closure  of  the  ortgial 
tube. 

The  part  of  tho  duodenum  above  the  occlusion  becomes  dilated,  aai 
may  form  a  tense  thin-walled  cyst;  this  i^art  of  the  duodenum  nui j  c»l 
blindly  as  a  ciil  tlesac,  or,  as  is  generally  the  case,  it  n^nuiiits  connecti^ 
with  the  third  jiart  of  tho  duoderuniL 

The  dilatation  spreads  from  the  first  part  of  the  duodenum  to  ik 
stomach. 

If  the  occlusion  be  complete,  vomiting  begins  eoon  alter  buthiiiJ 
continues  tintd  tieath»  which  usually  follows  within  ^re  days.  The  ta» 
plete  absence  of  bile  from  the  vomit  shotdd  suggest  this  form  of  congjcJnttl 
occlusion  rather  than  one  lower  down,  below  the  entrance  of  the  bitf 
duct.  The  vouut  may  l>e  cle^r  at  first,  and  subsf^quently  of  roffee-grminrf 
cliaracter.  Meconium  parses  into  the  faeces,  and  may  be  voidied  pir 
rectum,  tfaundicc  is  absent  unless  some  secondary  diatiirbanee  be  aetDf^ 
as  occurreil  in  the  case  recorded  by  Champneys  antl  Power, 

When  tho  occlusion  is  not  complete  surnc  food  may  paee  Uiltra|k 
into  t!ie  intestim%  und  life  is  not  so  mpidly  brought  to  a  clooe. 

Ihicros  rcfer-s  to  congenital  narrowing,  obliteration,  and  compk*^ 
interruption  of  the  alimentary  canal  at  the  junction  of  the  duodciim 
with  the  jejunum.  He  collected  three  cases  of  gU^nosie,  five  of  obtiteniti<iQ(i^ 
the  hmn^riT  and  three  of  complete  interruption  of  the  intestine  at  thi*  |iuiiit 
The  probable  cause  of  such  changes  in  this  situation  ia  pres^  tfc> 

anatomical    arrangement    of     the    peritoneum    at    the    du*'  lad 

junction. 

Meckel's  diverticulum  is  the  persistence  of  the  omphalo-moeiitn 
or  vitelline  cluct  It  cMJcurs  in  frotn  2  to  3  per  cent  of  Im-kIics  cxmnioiiii 
and  usually  comes  off  the  ileum  within  three  feet  of  the  cseetim  ;  it  may  ftriv 
much  higher  up,  but  the  pouehes  occasionally  seen  in  the  duodenum  ibiod} 
Tiot  be  calltnl  MeckcFs  diverticula  since,  as  we  have  u'    ^  '      afi 

connected  rather  with  the  hep'Uic  offshoot  from  the  n  di* 

vitelline  duct    It  appears  to  occur  more  commonly  in  nv\  nuMtmt 

sidentblo  variation  in  the  attachments,  size,  and  «hjipe  of  l..  ..  rtjadom 
It  is  comraordy  about  2  to  3  inches  long,  and  about  the  mme  htmm  » 
the  ileum  from  which  it  springs  ;  it  may»  however,  be  much  '  -  -  ^*  '?ijd 
describea  an  exceptional  case  in  which  the  intestine  gave  *  ^ 


3G  inches  in  leng^th  at  s\  distance  of  24  inches  from  thij  pylorus,  the 
conliniisitiori  of  the  sumll  intestine  being  63  inches  long ;  on  the  other 
handj  it  may  only  ha  lopreaciitcd  by  a  slight  ponching  of  ihe  intestine. 

It  niiiy  run  to  the  umbilicus  and  end  blindly  in  the  umbilical  cord, 
in  which  case  it  will  be  cut  throiigh  at  birth,  and  give  visa  to  an  intestinal 
fistula ;  it  may  be  adherent  to  the  iiiternai  siuiacc  of  the  umbilicus,  or  be 
attached  to  that  spot  by  a  fibrous  cord  of  varying  length.  When 
0|>etiiMg  widely  at  the  umbilicus  the  mucous  meiiil>mne  of  the  diver- 
ticulimi  iriay  prolapse,  sometimes  so  extensively  that  a  sj>ur  from  the 
ileum  projrcts  at  the  won  nil  with  two  openings  into  the  ileum,  one  on 
Oiich  side  of  it  Ciolding  Bird  describes  a  case  in  whicli  the  ileum  below 
Meckels  divorticukmi  l>ecamc  intussusccptcd  into  the  divertieuhimj  and 
refers  to  a  case  of  Earth's  in  which  tbe  proximal  piece  of  the  ileum 
piisaed  into  the  diverticulum  and  formed  an  intussusceptiorL 

When  the  diverticulum  opens  at  the  umbilicus!,  pouebing  of  the 
mucous  membi-ane  may  give  rise  to  eongenitid  und>ilical  j)olypi 
microscopically  resembling  tlie  mucous  membratie  of  the  diverticulum. 
Such  polypi  may  be  found  without  any  direct  evidence  that  a  diver- 
ticulum is  attached  at  or  lying  open  at  the  umbilicus.  It  may  be 
noted  that  other  forms  of  umbiliwd  pnlypi,  composed  of  gn^nulation  or 
angiomatous  tissue,  may  occtir  in  children,  Cy^^ts  lined  with  colunumr 
epithelium  close  to  the  umbilicus  nmy  be  derived  frf>m  the  vitelline  tliict. 

To  return  to  its  attachments  ;  it  may  be  adherent  to  the  inner  surface 
of  the  umbilicus,  or  l»e  tethered  to  it  by  filirous  curd,  wliich  represents  its 
atrophied  continuation.  Tliis  tag  may  become  loose,  and  may  then 
become  adherent  to  the  peritoneiun  elsewhere. 

The  various  ways  in  which  strangulation  of  the  intestine  may  be 
brought  about  by  the  diverticulum  or  t!ie  fibrous  band  arising  from  or 
representing  it  are  fully  described  in  the  article  on  inteslitKd  ohstrurtion. 
Most  frequently  tlio  diverticulum  ends  blindly,  and  its  termiTiatiou  is 
usually  smooth  and  rounded,  but,  as  in  a  case  figured  by  Hudson,  it  may 
be  kmibby  and  hammer  shaped. 

The  divert] cuJum  may  project  from  tbe  convexity  of  the  ileum,  and  lie 
fjuite  free,  or  be  provided  with  a  mesentery  of  its  own  ;  or,  agaiu^  it  may  lie 
between  the  hiyers  of  the  mesentery  arriving  from  the  concavity  of  the 
intestine.  Its  walls  are  like  those  of  the  ileum,  ami  it  may  share  in  the 
morbid  conditions  affecting  the  intestine  ;  thus  it  may  be  stran^;ulated  in 
a  hernial  sac,  or  be  attacked  by  various  forms  of  ulceration,  and  in  one 
remarkable  example  recorded  by  Makins  there  were  no  less  than  thirteen 
perforations  in  it.  Inversion  of  the  diverticulum  into  the  lumen  of  the 
ileum  lias  been  known  to  give  rise  to  intussusception;  and  it  is  potisil>le* 
that  invagination  of  a  small  diverticnhini  and  8ubse<pient  chatig^>s  talking 
place  in  it  may  explain  the  presence  of  Bome  polypi  found  in  the  lowu* 
pfirt  of  the  ileum  (mk'  p.  713). 

The  part  which  the  vitelline  duct  plays  in  the  production  of  con- 
genital ohstniction  of  the  ileum  will  be  referred  to  later. 

Multiple  diverticula  of  the  small  intestine  are  very  rare,  they  are  not 


1 


derived,  liku  tbo  single  Meclccra  diverticulum,  from  tho  viU'llinc  doel 
They  resemble  the  saccidi  in  tljo  colon  foimd  between  the  longitiuiiflll 
mii?<eular  IkukIs.  They  seem  to  wxnr  chiefly  ahjng  the  niisttentaie 
att^ichmerit-  They  have  been  attiibiUed  to  danutge  receiveii  in  a  hcnml 
eaCj  though  evidence  of  this  may  bo  wunting.  Perhaps  they  may  he  dm 
to  a  deficiency  of  the  lon;i;itudrnal  miiscubir  ccmt  allowing  a  seriei  d 
herniations  of  tlio  intestinal  walls  ;  or  possibly  they  may  lie  due  lo  fofiul 
perittmitrs  drawing  otit  tttn]  purlhiWy  Rep^initing  small  pieces  of  the  in- 
testiriid  wall  Cnmpli»te  sepiration  i>f  tinmeiYins  bits  of  the  int«ililBl 
wall  by  this  procefe?s  of  fretal  pcritftnitis  has  been  thought  !o  crpkiii  tk 
presence  f>f  multiple  cysts  in  connection  with  the  intestine  :  a  uli^ta 
degiee  w^ould  give  rise  to  sncculi. 

Occlusion  of  the  small  intestine  congenital  in  f»rigin  nii} 
plete  ;  the  lumen   of  the  int<'8tine  heing  interrupted,  iint)   the   ' 
walls  only  repre.sented  by  a  cord  connecting  the  ijerviou^ 
bowel.     These  occlusions  may  be  multiple*     They  arc  of  « 
patible  with  life  for  more  than  a  t^w  days. 

In  other  itistancea  the  small  intestine  may  be  partially  sti;i>- 
coutrjictiou  of  its  walls,  or  may^  bo  obstmcte*!  by  a  dinphr&gnt  8trHcii«i 
acmss  its  lumen  like  that  seen   in   partial   ocehision   of   I  he  diaudecOA 
This  narrowing  is  most  frecpieut  in  the  lower  piirt  of  the  iteitin,  ill  tk 
situation,  that  is,  where  the  diverticulum  ilei  occurs. 

Sometimes  a  fibrous  band  representing  thr^  remains  of  the  Ttldlnt 
duct  is  seen  to  be  atUtched  at  the  point  of  the  aricture? ;  in  «nrh  tarn 
the  stenosis  might  bo  niechanieal  and  due  to  the  intestine  windiJig  tbi 
bartd  rnumi  itself ;  htit  such  cases  are  exceptionaL  Mom  tdum  tli 
stenosis  is  unaccom|"anied  by  any  remains  of  the  vit'Cllirp     ' 

The  most  probable  explanation  of  the  prnseneo  of  hu.  cntkB^ 

mirrowingf*,  or  diaphragmatic  membmnes  in  the  ileum  i>  ^ir  ;  ii<^  |««mi 
of  atrophy  and  involution  of  the  vitelline  duct  has  becon^c  <  ^  i>-fie.Mrf 
by  spreading  to  the  intestine  at  the  point  of  jtuiction  hi-  f.r  itcJ 
similar  changes  there,  A  similar  pathological  process  itiay  uccui  iq  lit 
aorta  at  the  sitnatiou  of  the  ductus  artenosus,  or  lower  dovzi  whore  ikl 
right  aortic  arch  is  attiched  in  f fetal  life. 

In  other  crises  similar  Init  multiple  narrowings  of  the  small  mteit» 
are  found.  They  show  no  sign  of  pist  ulcerati(»n  or  other  morbid  jirwai^ 
and  tliough  less  advanced  are  of  the  Sfime  jiatieni  iis  the  mit]tip]<»  ttnnpl^ 
obliterations  mentioned  above.  They  are  presumably  due  to  the  »■• 
cause.  Whatever  it  may  >»e  it  is  artive  in  ff^tal  life.  It  doet  not  lem 
prfibable  that  excess  in  the  obliteration  of  the  vitelline  duet  woidd  ts^hi^ 
multiple  obliterations,  cBpecially  when  they  are  far  apart  Siiii  u 
explanation  eoulil  not  possibly  be  etretehed  to  fit  ublitar^tions  oa  li» 
same  bixly  so  distant  aa  in  the  upper  part  of  the  jejunum  and  tovtrptfl 
of  the  ileum. 

Intra-uterine  peritonitis,  bj  interfering  early  in  fnptal  life  wtlh  tfc» 
projwr  development  of  tljo  intestine,  or  later  by  producing  bttaii  ati 
adhesions  by  which  the  intestitte  is  constricted  and  loealljr     "" 


offers  a  possible  explanation.  While  abnormal  clevelopmf^nt  of  the  vjilvulaB 
conniventes  has  l>een  suggested  as  an  explarialion  of  mnltiplc  tliaphnigrnatic 
strictures,  the  cjuise  of  this  hj'pertrophy  in  the  valvulii^  conniventos  is 
wanting.  It  is  ntther  ai^iiinst  t!iis  virw  that  the  valvnliij  conniventcs  are 
but  bI lightly  (levt^lopL'd  in  Uk^U^I  life  (L'[»), 

The  fact  that  when  cungcnital  stricture  of  the  small  intestine  occurs  it 
is  comjmratively  often  multiple,  shows  the  multiplicity  is  not  a  mere 
coincidence. 

Clinically^  partial  sinjjle  narrowing  of  the  lumen,  such  as  may  occur  in 
the  ileum  near  the  site  of  MeekeFs  (livertieuhimjmay  give  n>e  to  no  signa  of 
obstnietion,  and  is  compatible  with  long  life  (lH).  I  have  seen  a  ease  with 
three  diai>hragmatie  oltstructions  in  a  man  aged  twenty-live  3  ears  without 
any  intcjitiiial  troubles.  I  it  other  cases  there  may  be  signs  of  chranic 
obstruction.  The  licpiid  state  of  the  fieces  in  the  small  intestine  accounts 
for  the  absence  of  symptoms  when  there  is  a  couisiderablo  amoiuit  of 
mirrowing  of  the  calibre  of  the  intestine. 

Ittmttrfd  fumuiifs  of  the  fhiwIfHum  rctjiiire  hardly  any  eoniment.  Polypi, 
formed  from  the  mucous  mcmbraTic  and  having  a  pujiilloniattnts  structure, 
occur  much  less  often  here  than  in  the  rest  of  the  ir^te^tinal  tract; 
though  exceptionally,  as  in  Collier's  case^  they  may  be  more  numerous  on 
the  duixlenum  than  in  the  remainder  of  the  intestine. 

ih\  ferry  has  describt-d  a  single  large  papilloma  arising  from  the  mucosa 
aronnil  and  below  the  biliary  papilli,  Avhich  did  not  obstruct  the  bile-duet. 

A  largo  myxo-filnoniattnis  polypu.^  ari.sing  in  the  second  part  of  the 
duodenum  gave  rise,  in  a  patient  of  Dr.  Fox  well,  to  the  symptotns  of 
pyloric  obstruction. 

In  a  remarkable  case  of  lyniphangiect4isis  of  the  intestine  described 
by  Allchin  and  Hebb,  the  mucous  membrane  of  the  duodrnum  and 
jejunum  were  the  parts  most  aftectcd. 

Lyni[)liadenoTna  in  the  duodenum  h  .so  like  the  same  condition  in  the 
small  intestine  that  it  need  not  be  described  separately. 

Inkocent  TXTftforns  of  the  jejukcm  and  iLErM, —Polypi  of  the 
small  inte^stine  have  been  sufficiently  desrribed  in  the  article  on 
intestinal  obstrnctiirn.  The  papillomatous  ghuidular  or  mticous  polypus 
is  the  commiincst. 

Large  i>olypi  containing  muscular  or  fibrous  tissue  may  obstruct  the 
lumen  of  tiie  gut  or  give  ri-ne  to  intussusception. 

The  Guy*s  Hospital  Museum  (No.  8*J1)  contains  a  polyptis  of  the  ilettm 
with  a  central  mans  of  fat,  and  was  thon;;ht  to  be  due  to  invagination  of 
a  Mcckcrs  divertit  ulnm  taking  some  Mf  the  mesenteric  fat  in  with  it 

Innumcraliie  villo.^ities  due  to  lymphangiectasi.-*  have  been  desfribefl, 
and  in  a  nnuor  flegree  d  latatinn  of  the  lacteals  is  not  so  very  rare»  and 
has  been  found  in  association  with  chylous  ascites. 

Multiple  congenital  cysts  of  the  intestine  have  been  explained  on  the 
hypothesis  that  Itetal  peritonitis  cuts  olT  small  portions  of  the  intestinal 


walls,  and  thnt  these  fojtal  inclusions  subsef^uently  wnfli*rgf>  critk 
dilutatioii  with  mucoid  contents.  Koth  haa  found  jin  iut^-stinal  cjlt 
lined  with  ciliated  ejjiihelium,  an  observation  boiinng  in  a  suggotin 
manner  on  the  character  of  iho  inUistiual  nmcrjsa  in  early  fti*tal  Itfii 

In  a  man  who  died  of  f>htiiisi8,  Letulle  fotnid  300-40^  cjriti  of 
various  sizes  in  the  submucous  layer;  the  Lirger  ones  contained  flitid,^ 
smaller  ones  leucocytes  and  giant  cells,  but  as  no  tubercle  bnctlli  cgkiU 
be  found  he  did  not  regard  them  as  tuberculous,  but  as  derived  from  tk 
mueosii. 

Lymphadenoma  is  not  very  commonly  seen  in  the  intestiiial  twt 
Dr.  New  tun  Pitt  has  given  an  admirable  summary  of  the  patholopal 
conditions,  which  he  divides  into— (i.)  Lymphadenoma  attacking  tJi« 
lymphoid  tissue  in  the  mucous  and  submucous  eotiU,  and  giving  rijc  to 
tumours  which,  though  projecting  into  the  lumen  of  the  bowel,  do  od 
materially  alter  its  caliliro  ;  usually  they  do  not  ideerutti.  The  li>wtf 
part  of  the  ileum  around  the  ilcti-ca.^cal  valve  is  most  fioqueutly  attacked, 
the  duodenum  rarely,  and  the  colon  often  escapes. 

(ii.)  Lymphadenoma  jirising  in  tiic  subserous  lymphatics,  and  8{Hrei£9| 
from  the  mesent^^iic  glands.  The  intestine  is  attacked  from  without^  lod 
becomes  ericloaed  in  a  sheath  of  lymphadenomatous  growth  wLich  inridM 
the  muscular  coat,  |>aralysing  it,  and  thus  hifuling  to  dLlaUition  of  lb 
bowel  The  growth  is  not  so  well  supplied  with  bhxKl  as  in  the  fiFsteaie. 
and  when  it  penetrates  to  the  mucous  membrane  it  is  therefore  more  U^Ut 
to  ulcerate.  It  does  not^  like  the  first  group,  specially  attack  iho  Vcf^ 
patches  and  soliuuy  gland?. 

Koughly  speaking,  lyniphadenoma  seems  more  prone  to  uttju:k  tljatptft 
of  the  alimentary  canal^  the  smal!  intestine,  which  primary  careinotnAarQidi; 
they  might  l>e  sjiid  to  divide  it  between  them.  Thus  Pitt  dniwaaitiStSB 
to  the  fact  that  lymphadenoma  of  the  dmxlentim  may  be  liniitcKl  ahrq/i] 
by  the  |»ylorus^  and  that  it  may  also  avoid  the  pylorus,  a  fra^uMt 
Bite  of  primary  carcinoma,  in  spite  of  the  fact  that  lymphoid  tisatus  is  foiffld 
there  in  voting  people, 

Lymphadenoma  of  the  intestine,  especially  when  it  spreads  m  firoo 
the  outer  surface,  may  give  rise  to  severe  or  intractable  diarrllcMi  tai 
this  fact  shotild  be  borne  in  mind  ;  otherwise  the  diarrhcoia  m^glll  In  pA 
down  to  the  administration  of  medicinal  doses  of  arsenic 


VAsm.AH  DISTITRBANCES  in  the  intestines  are  of  very  vanoui  kiiuk 
— The  chronic  venous  engorgement  of  pi>rtal  stagnation,  whether  thii  kt 
due  to  tricuspid  regurgitation  or  t^  obstruction  in  the  liver  as  in  drrhad*. 
efisily  passes  into  catarrhal  intlammation,  and  is  then  charactorisod  by  tk» 
presence  of  tenacious  mucus  on  the  surface  of  the  intestine, 

LtH'idised  dilatation  of  veins  is  sometimes  seen  iti  Urn  condition,  hit 
may  occur  independently. 

Active  congestion  may,  of  course^be  seen  post-mortem  in  laxvsammd 
enteritis  and  diarrhoea,  but  it  is  frequently  absent  when,  from  difiicil 
evidencei  it  might  have  been  expected. 


Haemorrhages  into  the  substance  of  the  intestinal  mucous  membrane 
or  into  the  submucous  coat  occur  in  the  infective  endocitrditis  from 
emboHsin,  sonu*times  in  thromliosis,  in  some  cases  of  chronic  Bri^hts 
diaeatic  giving  n»e  to  the  alhiiniinuric  enteritia  descriljcd  by  Dr.  Dickitison 
(??w/^  article  ** Colitis") Jn  purpura^  where  ag[i in  ulceration  lia^  been  n<ited,  in 
strangulation  of  the  bowel,  arid  in  other  cases  where  the  aiuse  may  not 
be  evident.  In  the  last  case  the  hiemorrhage  may  be  extensive  and 
suggest  at  once  emlKjlism  or  thrombosis  of  the  mesenteric  vessels,  but 
careful  fiearch  may  fail  to  bring  such  a  cause  to  light ;  some  of  those  cases 
seem  to  be  allied  to  the  sanguineous  peritoneal  cysts  described  by 
Dr,  T.  Fisher, 

UiJ^ERATiON  uF  THE  INTESTINES  is  described  under  so  many  other 
headings,  that  it  would  weary  the  reader,  and»  indeed,  be  urniecessjiiy,  to 
give  all  the  cross  references  to  tlic  diseases  of  which  ulcenition  of  the 
sniidl  intestine  is  either  an  integral  part  or  a  more  or  less  direct  result. 

Generally  speaking,  refercTice  should  be  made  to  the  articles  on 
Diarrluea,  i>iarrboe<i  in  Children,  Colitis. 

An  account  of  tubtrcnloua  ulceration  and  some  remarks  on  syphilis 
and  its  relation  to  intestinal  ulceration  have  l)een  ap|ieiuli>d. 

Tuberculous  ulceration.— .l/<M/r.s  nf  affttcL^As  in  other  parts  of  the 
body  in  geueraliHcd  tiilKjrcidosis,  miliary  tubercles  may  occur  in  the  mucosa 
of  the  intestine,  but  the  deposit  is,  of  coiuse,  of  no  clinical  inijiortEince. 

Pnniary  inb^ctitm  of  the  niueons  membiime  from  tuberculous  milk  or 
meiit  contiiminatod  with  tuberculous  material,  or  even  from  butter,  uecui's 
very  rarely  in  adults ;  more  commonly  in  children. 

Seconilary  tuberculosis  of  the  intestine  due  to  the  swallowing  of 
sputum  containing  tubercle  bacilli  is  very  commonly  seen»  and  has  lieen 
found  in  over  50  per  cent  of  fatal  cases  of  phthisis.  It  must  be  borne 
in  minil,  however,  that  tuliercidons  patients  may  sutfer  from  follicular 
idee  rati  on  of  the  small  intestine,  which  may  well  be  tine  to  the  pyococci 
contained  in  the  sputum  they  swallow j  and  that  every  ulcer  found  in  the 
small  intestine  of  a  patient  dying  from  tubcreidosis  is  not  necessarily 
tube  re  id  Otis, 

The  presence  of  simple  follicular  ulcers  certainly  renders  the  intes- 
tine more  vtilnerablo  to  tnltercnious  infection,  and  a  secondary  infection 
may  take  place.  Chronic  intestinal  cat^irrh,  such  as  that  seen  in  rickets, 
alcoholism,  and  other  conditions,  is  probably  a  disposing  factor  to  the 
develo])me?it  of  intestinal  tuberculosis  of  considerable  importance. 

The  iirst  j>Jirt  of  the  duodenum  is,  like  the  stomach,  qtiite  an  exceptional 
situation  for  tuberculons  ulceration  ;  this  immunity  is  thought  to  depend 
on  the  acid  reaction  of  the  intestinal  contents. 

Infection  of  tht?  mucous  membiane  of  tht^  intestine  may  occur  l*y  the 
extcnsiijn  of  the  tuberculous  process  from  the  peritoneum,  though  it  is 
remaikable  how  free  the  mucous  membrane  may  remain  frtjm  any 
complication  even  when  there  is  advanced  tuberculous  peritonitis.  It 
is  known  from  Martin's  researches  (article  '*  Tuberculosis/*  vol   iL)  that 
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tuberculous  adenitis  of  the  abdominal  gknild  mny  result  from  (eedi&| 
animals  with  tuberculous  sputum  without  any  gross  leaioii  of  tbe  ifiUstfine; 
from  this  tuberculous  peritonitis  may  restilt,  and  finally  perhaps  theiJ^I*^ 
tine  mi»y  be  infected.  Tul>ercidoua  peritonitis  may,  however,  bedfiotc 
infection  from  other  sources  than  the  intestine  {tiilr  p.  Cr>l*), 

Tuberculous  infeetiun  of  the  ititestine  might  l>e  socomlary  to  tb 
dischart^e  of  tuberculous  abscesses  or  ghmds  into  iho  lumen  uf  iht*  ititi^^ 
In  a  case,  however,  under  tlitj  care  of  my  col  league,  Mr.  Turner,  in  wikiek 
a  tuberculous  abscess  in  kidney  burst  into  the  duodenum,  1  found  tk 
intestine  quite  free  from  ukeration. 

Situtitwn. — Tulverculuus  ulcenition  of  the  intestine  in  fvtmmQfO§fim 
the  lower  part  of  the  ileum,  and  though  the  ulcers  may  e\  'roiigiMMt 

the  whole  of  the  small  intestine,  they  become  less  frequent  JUodenoB 

is  approached,  vv  here  they  are  very  rarely  found  ;  lUcerutiau  ha*  hm 
seen^  however,  within  half  an  inch  of  the  pylorus,  Suiee  it  id  ibougM 
that  the  acidity  of  the  gastric  juice  tends  to  prevent  tbo  oecun'dieiai 
tuberculous  ulceration,  it  is  proKible  thiit  in  such  exceptioQid  jft****"*^ 
its  secretion  was  delicient  in  hydrochloric  acid. 

The  uleers,  like  those  of  typhoid  fever,  are  more  eommoti  arDttm)  tif 
ileo-ciecal  valve,  and  may  extend  into  the  api>emlix  giving  rise  W 
symptoms  of  a[)pcndicitis,  or  into  the  colon.  '1  ho  colon  tuay  iucieoi  b 
afi'ectcil  without  the  ileum  being  involved,  while  the  recttun  is  i  iHl 
infrequent  situation  for  such  tnlxTculous  ulcers, 

Anat**nii(d  cltftmdcr,^, — The  tuliercles  generally  bcpn  cither  in  P^f«^ 
patches  or  tlie  solitary  glands,  and  after  undergoing  t^&cnng  degiaiomtMi 
appear  as  small  yellowish  spots,  which  soften  down  iji  the  cctiUv^  m 
into  each  other,  and  by  o|iening  into  the  intestine  give  rise  to  ibc  enr&H 
stage  of  a  tuberculous  ulcer.  The  lymph-dd  and  other  tissued  Jirouiiiliif 
swollen  from  extension  of  the  inflammatory  process,  and  the  c^lgee  oftk 
ulcer  are  raised.  The  ulcer  extends  by  softening  an<l  diM-hartri^  »*f  Uif  il3^ 
rounding  tubereles,  while  at  the  same  time  infiltr.ition  rl  tV 

intestine  is  proceeding.    The  lymj)hatic  vessels  bec«»mo  *•  "ol 

chronic  jiiMitDtiitis  is  set  up  The  base  of  the  ulcer  thus  iHfcomcs  ikickeoid 
by  tuberculous  inflammation  in  its  muscular  and  serc»u3  w;Uliv  said  auB 
whit©  or  even  yellow  tuixjrcles  can  be  seen  on  the  (peritoneal  msibetf 
which  appears  somewhat  opiique  and  thickened.     Thi'  '  '    v    tint 

is  thus  protected  against  i)erf oration,  and  may  be  coi.  m 

than  the  he^Lltliy  parts  uf  the  intestine.  The  danger  til  ^m:tUMrmiMiik  P 
still  further  preventetl  by  the  tendency  of  the  local  tubeix-ulouji  |icfjMii*» 
to  cause  adhesions  to  surrounding  coils  of  intestine.  In  somis  muct  tlMM 
adhesions  may  be  drawn  out  into  l»ands  [ritU  article  on  ^*  lnte«tiiiftl  OhlM^ 
tion,"  p.  J^OS]  or  may  be  broken  across  ;  ihey  are  then  6i*cn  a*  5Uniaifoi> 
tags  on  the  outside  of  the  intestine,  and  becrmie  more  eviif* '  *  ^Iw 
intestine  is  placed  in  water.     The  chronic  inflammation  m,i}  ^ 

pigmentation  of  the  peritoneal  or  of  the  intestinal  surface  of  the  uktf ; 
this  is  more  often  seen  in  the  chronic  oblong  ulci-rs  in  the  colon. 

The  base  of  the  ulcer  ib  thickened,  as  alieady  mcntioood,  fitan  tk 


presence  of  caseoiia  tubercles  and  inflammatory  tissue,  nm\  is  usually 
rough tned  and  irregular;  slougha  are  only  present  excej>tiona!Iy. 

'Hie  ecl;^es  of  the  ulcer  are  raised,  ihickened,  and  not  undermined. 

The  ulcers,  \vhi<:h  in  the  early  stage  «re  small  and  rounds  boeonie 
larger  and  irregular  in  outline ;  like  all  chronic  ulcers  they  trnd  to  run 
transversely  round  the  hunen  of  the  bowel,  this  extension  being  preceded 
by  tuberculous  infection  of  the  lymphatic  vessels,  the  circular  c*>urse  of 
which  is  sliown  up  by  the  presence  of  caseous  spots.  In  addition^  the 
mucnua  membrane  may  be  the  subject  of  lardaceoua  change  [ndc  article 
**Lardaceous  Disease,"  p.  263], 

The  histological  Appearances  of  tubercle  are  fully  described  in  the 
article  on  **  Tuberculosis  "  (vol.  ii.  p.  6), 

Ilfsulis  tif  tidterculotis  ukeratkm.^'P erf ovatmn  is  a  rare  rcsidt,  and  after 
death,  it  is  often  very  difficult  to  be  certain  whether  perforation  of  an 
ulcer  into  the  peritoneal  cavity  has  actuiilly  taken  place  during  life  or 
not.  For  with  tuberculous  enteritis  may  be  combined  peritonitis,  and 
matting  together  of  the  intestines  with  locidi  containing  turbid  ascitic 
fluid,  with  \'ftrying  amounts  of  fibrin  or  pus-cells ;  and  the  intestines 
are  eo  s<iftened  that  any  attempt  to  asccrtjiin  whether  there  be  a 
perforation  tjf  an  ulcer  into  the  cavity  of  the  peritoneum  readily  leads  to 
rupture.  In  some  cases  it  may  be  that  perforation  into  the  intestine 
from  without  has  taken  ]jlace  either  from  a  localised  collection  of  pus 
or  from  a  softened  caseous  lymphatic  gland,  and  not  in  the  reverse 
direction. 

llie  inflamed  walls  of  the  intestinal  idcers  under  the  conditions  such 
as  are  present  when  there  is  advanced  tuberculous  peritonitis,  may  allow 
of  the  passage  of  micro-organisms,  such  as  bacillus  coli,  without  any  solu- 
tion of  continuity,  and  thus  a  more  acute  peritonitis,  duo  to  secondary 
infection,  is  set  up.  Though  this  is  not  a  gross  perforation  of  the  intestine 
it  comes  eventually  to  much  the  same  thing ;  it  leads^  that  ia,  to  increased 
severit}'  of  the  peritoneal  inflammation. 

Pel  foratiun  does  occur,  but  it  is  rare,  and  contrasts  with  what  holds 
in  acute  intestinal  ulceration,  such  as  in  typln>id  fev«  r. 

Stricture  of  the  small  intestine,  from  heahng  of  the  ulcers  which  run 
round  the  lumen  of  the  intestine,  proliably  occurs  more  frequently  than 
is  generally  thought  But  the  comparatively  slight  narrowing  that 
results  and  the  fluid  state  of  the  intestinal  contents  combine  to  render 
signs  of  obstructir^n  from  tuberculous  strictures,  apart  from  the  effect 
of  tul.»erculoU3  peritonitis,  extremely  rare*  The  stricttues  may  be 
multiple. 

^Stjwjifmt9. — Very  frequently  no  symptoms  are  present  during  life, 
even  when  as  seen  after  death  there  is  very  considerable  tuberculous 
ulceratiun  in  the  small  intestine  ;  though  from  their  occurrence  in  more 
than  50  per  cent  of  the  fatal  cases  of  phthisis  their  existence  may  be 
suspected  whenever,  in  the  course  of  the  disease,  there  is  diarrhoea  lasting 
for  any  time,  abdominal  tenderness  or  pain.  The  diaiThcea  may#  though 
rarely,  bo^accompanied  by  blood.     It  must  be  remembered  that  simple 


diarrho?^  in  pulmonary  tuberculosis  may  he  due  to  lardsceous  diaBaw^MJ 
abdominal  tenderness  to  tuberculous  peritonitis. 

The  presence  or  absence  ot  diarrhoea  Bi^ems  to  depcjicl  chiefly  on  tbt 
colon  being  affected,  since  it  may  be  absent  when  the  ileum  ia  extenilf^ 
aficctod.  Generally  speaking,  however,  cJiarrhoBa  in  the  course  of  [illt]uii 
indicates  ulceration  of  tuberculous  nature. 

Dutfjiiosh, — An  important  factor,  aa  already  mentioned,  i«  the  ni*- 
cncc  of  tuberculous  disease  of  tbe  lungs  or  peritoTieura,  The  {uaMgeof 
blooc!,  when  it  occurs,  would  distinguish  it  from  krdaceout  diMM, 
which  is  very  rarely  accompanied  by  simple  ulceration  of  the  intJilip& 
The  presence  of  tuberele  bacilli  in  the  fstces  would  of  course  iettk  thi 
question,  but  little  value  could  be  attached  to  a  negative  result  of  ao 
examination. 

lu  children,  in  whom  primary  tuberculous  disease  of  the  inteftai* 
may  occur  without  evidence  of  pulnionar}^  di  is  ease,  the  dingnosis  h^w©^ 
gastro-intestlnal  catarrh  and  tubercidous  ulceration  is  lesa  eawr  Uuui  m 
adults.  The  presence  of  fever,  abdominal  distension,  enlarged  glaailitafld 
wasting  and  debility  out  of  proportion  to  the  diarrhoea,  together  wiib 
the  absence  of  worms  and  of  any  other  cause  for  the  coudition^  arc  m 
favour  of  tuberculous  ulceration. 

TreaimcnL — ^In  adults  tuberculoiis  ulcer;ition  is  nearly  always  secondiiT 
to  pulmonary  tuberculosis^  and  the  lines  of  treatment  will  bo  fount!  \h 
the  special  article  on  that  diseHse. 

It  is  important  to  gimrd  against  setting  up  intestinal  catarrh^  otid  w 
bringing  on  diarrhoea  which  may  prove  very  rebellious  to  treatoiffit 
Strong  purgatives  may  hil^'e  this  effect,  so  that  care  is  require^i  in 
Imting  constipation  in  phthijsis.  Food  of  a  bland,  nutrition*  cha 
which  can  easily  be  digested  and  absorbed,  is  important ;  if  nevd  be,  ft 
may  be  predigested.  Dr,  CA>lm:in  has  drawn  attention  to  thw  difficulty  oi 
digesting  mi lk|  as  evidenced  by  the  large  amount  of  curd  found  low  dawn 
in  the  tuberculous  intestines  of  children,  and  he  advocates  meat  or  msiacm 
trated  food  rather  than  milk. 

The  heating  of  the  ulcers  will  be  impeded  by  intestinal  fe 
or  by  any  irritating  form  of  food,  and  it  is  probable  that  croaaott  i 
the  allied  drugs,  which  are  so  largely  given  at  the  present  time  in  phi 
exert  both  a  preventive  and  curative  influence  on  intestinal  ulcer? 
Besides  the  observance  of  careful  feeding,  it  is  important  to  avoid  inj 
such  exciting  factors  as  exposure  to  wet  or  cold.  When  diarrhnsa  ocean 
it  should  l>e  controlled  by  opium,  bismuth,  and  astringents,  and  if  WOBt 
«ary  by  morphia  suppositories,  or  enemas  containing  opium. 

Syphilitic  ulceration. — Manifesuiions  of  the  syphilitic  poiaon,  1 
comparatively  common  at  the  two  ends  of  the  alimentary  oouUf  ii  f«ft 
rarely  recognised  in  the  intervening  portion.  Mucous  patches,  pfaaijngiil 
lesions,  condylomata,  and  syphilitic  stricture  of  the  rectum  ar«  wellkam 
and  frequently  met  with,  and  are  described  elsewhere  in  thii  Sfdm. 
But  the  occurrence  of  syphilitic  ulcers  in  the  intestine  is  rare,  and  if  tky 
have  any  special  characters  they  are  not  sufficiently  well  ettabUAhcil 
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Gallianl  has  collected  a  number  of  examples  of  lesions  tli ought  to  be 
syphilitic  in  infantile  syphilis  and  in  the  tertiary  stage  of  the  acquired 
disease. 

In  infantile  mfphilis  gummata  beginning  in  the  Bubmncous  coat,  and 
when  large  involving  the  rauscnlar  coat,  havo  l>een  descrilx-d.  Thickened 
plaqnes,  oft^n  involving  Peyer's  patches,  and  breaking  down  and  ulcerat- 
ing, as  well  as  niinnlo  gummata  in  the  mucosa,  he^ve  l>een  found.  The 
presence  of  undoubted  syphilitic  lesions  elsewhere,  such  as  gumniata  in 
other  organs,  the  general  histological  resemblance  ol  the  intestinal  lesions 
to  those  characterising  ayphilisj  and  the  absence  of  any  evidence  that  the 
lesions  are  tuljerculous,  point  to  tlieir  being  syphilitic.  But  they  are,  it 
must  be  admitted,  of  raro  occurrence.  Peritonitis  may  result  from  their 
presence,  and^  very  rarely,  perforation  of  the  intestine.  These  lesions 
begin  in  the  Beventh  month  of  intra*uterine  life,  and  may  be  well  developed 
in  the  eighth. 

In  addition  to  the  general  symptoms  of  infantile  8}7>hiliB  diarrhcea 
and  melsena  may  be  prest^nt,  and  be  referred  to  the  intestinal  lesions. 

The  treatment  is  that  of  the  general  disease  by  mercury. 

Syphilitic  ksioits  in  acquirtd  st/philiK— The  affections  of  the  pharynx 
and  anus  seem  hardly  to  extend  into  the  neighbouring  part  of  the 
intestinal  tract ;  and  though  individuals  with  secondary  syphilis  may 
present  intestinal  ulceration,  there  is  no  con^^ncing  evidence  that  it  is 
syphilitic  in  origin. 

In  tertian/  st/philis  the  intestine  may  become  lardaceous,  and  in 
exceptional  cases  ulceration  baa  supervened.  Apart  from  the  rectum 
and  adjacent  part  of  the  colon,  the  question  again  arises  whether  in  any 
case  of  ulceration  we  aro  dealing  with  syphilitic  ulceration,  or  merely 
with  ulceration  in  a  syphilitic  subject ;  in  some  of  the  recorded  cases  the 
latter  alternative  appears  more  than  probable.  In  this  connection  the 
not  infrequent  incidunce  of  tubercle  in  syphilitic  subjects  should  be  borne 
in  mind* 

Breaking-down  gummata  in  the  small  intestine^  givi^ig  rise  to  ulcera- 
tion, have,  however,  been  met  with.  It  is  perhaps  surprising  that  they 
are  so  extremely  rare. 

Diarrhcea  is  a  symptom  of  lardaceous  disease,  and  when  relievt^d  by 
iodide  of  potassium  has  been  attributed  to  specific  ulceration. 

Actinomycosis  of  the  intestine  usually  affects  the  appendix  (ticUs 
**  Perityphhtis,^^  p,  91 7)  ;  perhaps  in  some  cases  it  begins  in  the  ileum  close 
to  the  appendix,  and  gives  rise  to  much  the  same  signs  as  in  the 
appendicular  form. 

For  intestinal  worms  see  article  in  vol.  ii.  ;  for  "Sprue,"  p.  774  ;  for 
**  Colitis,''  p.  937;  for  ^*  Enteric  Fever/'  vol.  i.  p.  838. 


Primary  malignant  disrase  of  tue  small  tntkstine  is  rare,  and 
contracts  with  the  common  occurrence  of  carcinoma  in  the  large  intestine. 
Haussmann  collected  280  cases  of  cancer  of  the  large  and  small  inteslinCt 
and   of   these  twenty- eight  were  in  the   small   ititestine,  so  that  the 


piH3portion  ia  often  said  to  bo  ten  to  one,  but  malignant  difieaae  of  tit 
small  intestine  h  probably  very  much  rarer  than  ihi'i  ratio  would  Migort« 
most  of  the  cases  of  this  disease  being  put  on  record  from  the  iounn 
attaclitng  to  a  rarity,  whila  this  is  far  from  the  case  with  oarciiioiai  al 
the  colon. 

M.dignant  disease,  when  it  does  occur  in  the  small  itit^tine,  iwjdi 
the  jujtitmni  :itul  attacks  ihe  duodenum  or  the  iloiun.  Iti  mmi 
statistics  the  ileum  is  credited  with  an  overwhelming  majority  ol  tk 
cases,  but  this*  is  prnbably  due  to  cases  of  carcinonm  of  the  ilwH^ol 
junction  and  valves  bciug  put  down  as  carcinoma  of  the  ileum  ;  thtSi  let 
example,  is  true  of  the  cases  descnbcd  by  Du  Castel  as  cardnotna  tki. 
Indeed,  there  a]>pear  to  be  comparatively  few  ca^es  of  maligtumt  dii 
of  the  ileum  jipiirt  from  the  c.Tcal  valve.  The  larger  nujnl»cr  of  tbi ' 
recorded  cases  of  malignant  disease  of  the  small  intestine  are  fooolti 
start  in  the  duodenum,  and,  according  to  some  statistics,  throe4|iaMi 
of  the  cases  of  malignant  disease  of  the  small  inteatine  occur  io  tki 
duodenum. 

Primar}^  malignant  disease  of  the  small  intestine  may  tbus  hi  tm- 
venicntly  considered  in  two  categories :  (i.)  as  it  afiecta  the  duodenaBi 
and  (ii.)  in  the  rest  of  the  small  bowel. 

When  in  the  duodenum  it  resembles,  as  might  naturally  lie  expmitL 
the  commouer  disease  carcinoma  of  the  pylorus,  while  tlie  symptooief 
growth  in  the  ileum  or  jejunum  approach  those  of  carcinoimi  of  the  coka 

(i.)  Malignant  disease  of  the  duodenum. — Marhul  anttt*m^. — It  ii 
generally  held  that  carcinoma  of  the  pylorus  does  not  extend  ialo  tk 
duodenum,  and  certairdy  the  cuses  are  very  few  in  which  it 
widely  into  it ;  but  it  must  be  borne  in  mind  that  "when 
attacks  the  pyloric  region,  the  actual  situation  of  the  pyloric  iralttm 
no  longer  be  defined  accurately,  and  there  is  a  tendency  ta  ttffixi  tkl 
tumour  and  the  pylorus  as  coextensive. 

Primary  malignant  disease  of  tlie  duodenum  must  be  dtttitigiiiiW 
from  primary  malignant  disease  of  the  head  of  the  jiancrcas.  atid  fnw 
carcinoma  starting  in  the  cavity  of  the  biliary  papilla  luid  the  eomU 
which  is  common  to  the  ductus  communis  tholedocbiis  antl  the  pt- 
creatic  duct.  The  path€»logical  and  clinical  results  of  malignant  dii 
in  those  two  situations  ditl'er  somewhat  from  those  of  malignant 
of  the  dui>dcnum. 

Malignant  disease  of  the  bead  of  the  pancreas  is  practically  alwijti 
spheroitl.d-celled  carcinoma  wiih  abundant  fibmus  tissue  I*r.  Xorsao 
Moore  ha:>  described  an  ade no-sarcoma,  and  Bjj"d  and  Pic  a  L^Iumnar-odU 
carcinoma,  derived  from  the  excretory  epithelium  of  the  ]iaiicr«ia.  Tb 
former  must  be  extremely  rare,  inasmuch  as  no  other  author  has  deecriM 
it ;  aufl  the  latter  form  of  growth,  according  to  Pic^  is  tii« 
carcinonui  of  the  so -called  am[)ulk  or  diverticulum  of  V^atcr^  to 
reference  will  now  bo  made, 

Korraally  the  commoii  bile-duct  and  Wirsungs  duet  of  the  _ 
join,  and  \  he  canal  thus  formed  runs  to  open  on  the  biliary  papilia,  lai 


has  been  called  tbe  ampulla  or  diverticulura  YaterL  The  opeoing  of  ihc 
biliary  papilla  is  smaller  than  the  Imnea  of  the  anipulJa,  but  the  ampul!;i 
ia  little^  if  at  all,  larger  than  the  lower  end  of  the  bile-dneU  Thus  it 
does  Dot  deserve  the  name  arapulla  except  when,  as  tlio  result  of  inipac- 
tiim  of  a  gall-stniie  or  of  tlie  growth  of  a  i)api]lonia  or  carcinoma  iiisido  it, 
jmlhological  tlilatatiou  takes  place. 

llanot  and  hh  ]iupil  Vitteent  have  described  carcinoma  starting  in  this 
fiituation  a,^  distinct  from  carcinoma  of  the  lower  end  of  the  lale-dnet.  It 
has  been  thoui^ht  that  carcinoma  may  start  from  the  termination  of  the 
ioranion  bile  duct  where  it  coiers  the  ampulla,  from  the  teiminatinn  of 
Wirsung*3  duct  where  it  enters  the  ampulla,  or  from  the  nmcons 
membrane  lining  the  am  [ml  la.  However  this  may  he,  iimctically  it  would 
be  ditlicult  to  distirtgni.>h  them  one  from  another,  iuM.snHU'h  its  they  are  all 
colunmiir-eeHed  growths,  all  arise  close  to  each  other,  and  all  obstruct  thn 
flow  of  bilo,  and  probably  of  pancreatic  juice  irUo  the  dunclenum.  They 
all  ari*io  outdde  the  tluodenum,  so  that  if  they  project  into  the  dm^iJeuum 
they  are  covereil  by  the  mticous  mend>rane  of  the  biliary  papilla.  They 
dii  not  arise  from  the  mucous  inemlmine  of  the  duodcunm,  and  thus  di Her 
from  carcinoma  smarting  in  the  duodenum  u<  ar  the  biliary  pipilk — ^jiixta- 
ampullary  or  peri  ampulla ry  carcinoma,  as  it  has  been  called. 

Malignant  disease  of  the  head  of  the  pancreas  and  carcinoma  of  the 
ampulla  of  Vater  both  lead,  in  nearly  all  caaeSj  to  obstruction  of  the 
common  bile-(bict>  tlilutjition  of  the  gall4)l;tdder,  obstinate  jaumbce,  and 
eholfpmia,  while  malignant  disease  of  the  duotlenum  generally  does  nut 
give  rise  to  icterus. 

Sihmtifm  if  the  fjmuiJL — ^Thc  growth  in  the  duodenum  may  be  h'mited 
to  any  one  of  the  three  parta,  or  may  be  more  exteuisive  and  invade  all 
three. 

From  an  examination  of  the  cases  it  nppears  that  carcinoma,  which 
may  bo  colnmnar-eelled  as  in  the  colon,  or  spfieroidabeelled,  has  a 
tendency  to  produce  arr  annular  stricture  ;  while  sarcoma  is  more  diH'use, 
and  occurs  in  nodules  or  pla<iues  which,  by  eating  into  the  muscular 
walls,  may  even  lead  t<j  dilatation  of  the  duodernim,  ThiiJ  condition, 
which  is  doubted  by  Pic,  is  shown  in  two  8|»ccimen8  in  the  niuscum  of 
(iiiy's  HojTpital  (Xos,  750,  751),  and  also  occurs  when  lymphad«nvoma 
invades  the  duodenum  from  without.  When  carcinoma  attacks  the  first 
part  of  tho  duodenum  it  closely  resembles  pyloric  obstruction  in  its 
eRects,  while  with  a  malignant  stricture  in  the  third  f»art  of  the  duodenum 
bile  is  regurgitated  into  the  stomach.  In  urither  of  these  situations  need 
there  he  jaundice,  unless  indeed  a  secondary  growth  ha;  pens  to  compress 
the  bile  cluct.  In  a  r^ase  reconled  by  Dr.  Pye  Sndth,  however,  there  were 
two  carcinomatous  growths, — one  was  just  beyond  the  pyloru-*,  the  other 
was  three  inches  lower  down  in  the  duodenum  ;  the  latter  was  regarded 
as  having  been  formed  by  direct  transference  or  grafting  from  the  ;,;rowth 
in  tho  first  part  of  tho  duodenum.  As  the  biliary  papilla  opens  three 
or  four  inches  from  the  pylorus  (Quriin),  it  is  prol)^dile  that,  in  this  instance 
it  was  between  these  two  growths^  and  that  this  explained  the  jaundice. 


The  carcinoma  ton  3  growths  may  be  columimr  or  Rplieroidal-cdleti,  iod 
are  prolml>ly  derived  from  the  liinng  mucous  membrane.  Bard,  howenr, 
suggests  Brunner  s  glands  as  a  stJirting-point, 

Sarcoma  in  most  of  tlie  recorded  cases  appears  to  bo  of  a  rounAcdU 
type.  The  name  of  lymi)ho-sarcoma  and  the  rather  vague  HMoe  d 
lymphoma  have  been  applied  to  some  of  the  published  examples,  littt  dim 
upprmich  if  they  are  not  examples  of  hTuphadenoma.  The  looee  Wi?  ta 
which  these  terms  are  used  makes  it  ditiicult  to  be  certaia  bow  oto 
Barcoma  of  the  duodeuum  occurs.  At  any  rate,  sarcoma  la  mrer  ibu 
carcinoma. 

In  twenty-one  cases  of  carcinoma  of  the  duodenum  which  1 
from  various  sources,  especially  Pic  and  Whit  tier's  records,  the  diJ 
found  very  unevenly  distributed  between  the  sexes  ;  there  being  eighieai 
males  to  three  females.  The  average  age  for  the  disease  was  fifty-two 
years,  while  in  the  cases  of  sarcoma  the  average  ago  was  twenty  eig^ 
years. 

Carcinoma  of  the  duo<lenum  occurs  at  about  the  same  averagie  i^i» 
carcinoma  of  the  rectum.  In  100  unselected  cases  of  carcinonia  of  tkt 
large  ititestine  the  average  age  was  49  years  ;  of  lhea«  100  caies  U 
were  rectal  cancer,  with  an  average  age  of  5'3'3  years. 

The  ^ijmptofns  of  malignant  disease  of  the  duodenum  vary  scioewbAi 
according  to  the  part  of  the  duwjenum  attackr*d,  and  they  deprtsi 
also  upon  the  degree  in  which  duodenal  stenosis  is  one  of  tbo  «»- 
sequences. 

For  convenience  the  general  mnl  common  symptoms  will  be  pn^ 
first,  and  then  the  points  of  difference  between  disease  on  the  foii 
second,  nnd  third  parts  respectively,  will  be  referred  ta 

In  all  cases  there  is  wasting,  loss  of  strength,  colour  and  appilitiv 
going  on  to  cachexia  ;  hromatemests  usually  scanty  in  amount,  unI  fv^ 
sembliog  that  of  gastric  carcinoma ;  vomiting  at  variable  intervadA  ifi* 
food;  absence  of  free  hydrochlonc  acid  as  a  nde,  though  there  nut  1» 
some  in  combination  ;  dilatation  of  the  stomach  with  pt^ristaltic  contJic- 
tions,  becoming  more  marked  as  time  goes  on,  and  pain  in  the  epigs«tHmB 
and  right  hyixjchtmdrium.  The  vomiting  gives  rise  to  thrrtt,  iourtT 
mine,  and  constipation  ;  diairhcea  is  rare,  but  uh«^n  present  may  altimsU 
with  constipation.      In  a  few  instances  mela?na  may  occur. 

Fever  when  present  is  due  to  auto-intoxication,  the  result  of  absorpti^ 
from  the  ulcerated  surface  of  the  growth  ;  but  it  may  not  eoana  oo  oli 
the  hist  stage,  and  is  generally  absent. 

The  distaste  for  meat  is  said  not  to  be  so  marked  as  in  tba  dysptpi 
acc€»mpan\^ing  gastric  carcinoma. 

Flatulent  entctations  may  be  troublesoine,  and  in  ona  ene  v«t 
particularly  foul,  smelling  of  rotten  eggs. 

Jaundice  is  usunlly  absent. 

When  the  growth  is  in  the  first  part  of  the  dtiodenum*  or 
upper  portion  of  the  second  part^  but  at  any  mte  wtdl  alH^re  the 
papilla,  the   symptoms  are  practically  indistiuguishable  from  thou 


pyloric  obstruction  dim  to  carcinoma;  the  obstruction  being  only  &  little 
lower  down. 

There  is  a  movfilile  tumour  as  in  pyloric  carcinoma^  and  dilatation  of 
the  duodenum,  pyloric  inconipetonce,  and  dilatation  of  the  stomach  are 
present.  The  vomited  matters  do  not  contain  bile.  Hayem  lays  stress 
on  the  observation  that  when  the  stomach  is  emptied  in  the  morning, 
before  any  breakfast  has  been  taken,  the  dislodged  Jluid  h  abundant  ami 
contains  large  particles  of  food  which  can  easily  be  recognised  l*y  tht" 
unaided  eye  ;  whereas,  when  the  carcinomatous  growth  is  below  the 
biliary  papilla,  the  fluid  obtained  under  similar  circimistanccs  is  less 
copiotiSj  and  holds  particles  of  foorl  in  such  fine  suspension  that 
microscopic  examination  may  be  required  for  their  detection.  He  also 
insists  on  the  almost  constant  presence  of  bile  in  the  fiiiid  in  the  latter 
case. 

Hayem  coasiders  that  the  permanent  or  continuous  type  of  Reieh- 
mann's  disease,  or  gjistrosuccorrh<3?a,  is  really  due  to  some  obstructive 
cause,  of  which  cancer  may  he  one,  either  at  the  pylorus  or  in  its  neigh- 
bourho<>d  ;  and  that  it  is  not  a  hyperchlorhydria  setting  up  sjmsmodic  con- 
traction of  the  pylorus. 

When  the  growth  is  below  the  biliary  papilla,  or  infra  papillary,  the 
bile  and  pancreatic  juice  tend  to  regurgitate  through  the  dilated 
duodenum  into  the  stomach  ;  and  their  presence  in  the  voitut  should 
arouse  suspicions  that  the  case  is  not  one  of  pyloric  obstruction  or  of 
cancer  in  the  first  part  of  the  dnodenum.  In  any  case  where  bile  is 
constantly  present  in  the  vomit,  the  ferments  of  the  pancreas,  espeeially 
the  fat- transforming  steapsin,  may  be  searched  for  as  a  confirmatory 
sign  of  regurgitation  through  the  pylorus. 

The  presence  of  alkaline  bile  and  pancreatic  juice  in  the  stomach 
neutralises  the  hydrochloric  acid  of  the  gastric  juice,  which  is  therefore 
usually,  though  not  always^  found  combined  and  not  free. 

The  reflux  of  the  bile  into  the  stomach  accounts  for  Its  diminution  or 
absence  in  the  faeces. 

If  a  tumour  is  felt  it  is  fixed,  and  thus  resembles  that  of  pancreatic 
cancer,  and  differs  from  the  movable  tumour  of  cm'cinoma  of  tlie  pylorus 
or  of  the  first  part  of  the  duodenum. 

The  duodenum  is  more  extensively  dilated  than  in  supra -papillary 
carcinoma,  and  the  accumulation  of  food  in  both  cases  may  lead  to 
the  rcL^urgitation  filling  up  a  stomach  which  baa  been  emptied  over-night 

When  the  growth  occurs  near  the  biliary  papilla — juxta-  or  peri- 
ampullary— the  symptoms  are  a  varying  mixture  of  those  in  the  two 
preceding  conditions.  If  the  growth  is  rather  above  the  biliary  papilla, 
the  symptoms  resemble  those  of  pyloric  obstruction  ;  while  if  it  tends  to 
narrow  the  duodenum  beluw  the  entrance  of  the  bile-duet  the  symptoms 
of  course  are  those  of  infra- papillary  carcinoma.  The  growth  may 
extend  to  the  biliary  pipilla,  ami  by  obstructing  the  flow  of  bile  lead  to 
jaundice  and  thus  imitate  carcinoma  of  the  pmcreas, 

Iq  cases  where  the  duodenum  is  not  naiTowed|  the  backward  pressure 


and  dilaUition  of  tho  duodenum  and  stomach  need  not  he  present  i  dioofh 
vomiiing  mxy  \te  8evert%  nnd  the  a^iMjct  of  the  case  will  perhapa  beiitluf 
that  of  g;islnc  nicer. 

The  course  of  the  disoaso  thus  has  a  very  general  rc9cmlilatic«i  to 
carcinmna  of  the  stoma ih.  Death  usually  results  from  asthcnim  and 
practical  st^irvation  ;  but  in  a  few  cjises  h;is  heeu  from  loss  of  bloixl  doe 
to  ulceration  of  the  pancreatico-iluodenal  arteries  by  the  growth.  Accoit)- 
ing  to  Pic,  who  has  ^ven  an  elaborate  account  of  maliijuaut  diammd 
tho  duodenum,  the  dimition  of  the  disease  is  from  three  months  to  ft  y«r. 

iJkifpiosfj. — A  pjissing  reference  has  already  been  made  to  tho  dia^iiM 
of  carcinoma  of  tho  duodenum  from  malignant  disease  in  the  stonttdl, 
jjancreaSi  and  j^^^ljacent  |>art3,  and  to  the  fK)itit^  which  diftorentinle  nmlig' 
nant  disease  in  tho  lii*st  part  from  a  similar  condition  in  the  third  {tOLitoI 
tho  diiotlcnum.  Tho  diagnosis  of  peri- ampul lary  carcinoma  from  mm- 
ampullary  careinom  i  on  the  one  hand^  and  infra-ampullary  on  the  owr« 
IB  an  interesting  exercise,  but  not  one  of  practical  importance,  at  dMTf 
are  many  possible  disturbing  factor.^.  Thus  if  tho  growth  be  in  tkl 
neighbourhood  of  the  biliary  papilla,  jaundices  would  be  likely  to  i^ipo^ 
vene  ;  but  this  is  far  from  being  constantly  the  case,  even  when  tkt 
papilla  itself  is  invaded.  In  a  au^Q  where  icterus  was  produced  in  thii  mgr 
tho  condition  w^ould  prolmbly  not  be  accurately  made  out  before  dmAi 
for  jaundice  together  with  a  tumour  in  the  situation  of  the  duodtnoi^ 
and  sigrw  of  gastric  dilatation,  such  as  vomiting,  would  closely  rcwBifcb 
the  commoner  association  of  pyloric  carcinoma,  with  a  aeoondiinr  gixiwtl 
involving  the  bile-duct,  and  so  would  naturally  be  diagnosed  r»tber  tbii 
peri-ampul lary  carcinoma  of  the  duodenum. 

Malignant  dise-ase  of  the  first  part  ia  practically  indistittgaUilib 
from  pyloric  carcinoma  ;  and^  like  it,  has  to  bo  diagnoseil  from  gMlzir 
ulcer,  simple  dilatation  of  the  6t<>mach,  cicatricial  contraction  of  an  tdcer 
near  tho  pylorus,  extensive  compression  of  the  pylorus  or  firiit  pwt 
of  the  diiodennm  by  tumours  or  by  inflammatory  adhesions  du£  li 
cholecystitis,  and  possibly  from  hepatic  cirrhosis* 

Duodenal  carcinoma,  it  is  true,  runs  a  more  rapid  course  than  maj 
cases  of  seirrhus  of  the  pylorus,  but  this  factor  wottld  not  be  of  wsA 
uae  in  diagnosis. 

The  absence  of  free  hydrochloric  acid,  which  generally  occurs  in  pitm 
carcinoma,  is  frequently  found  also  in  duodenal  growths,  and  doe*  M 
help  in  tho  difTerential  diagnosis. 

From  gastric  ulcer  the  absence  of  localised  tendcmeea,  the  leuiiT 
haemat^-mesis,  the  relation  of  pain  to  the  ingestion  of  food^  and  tfcl 
presence  of  a  tumour  would  distinguish  it  The  presenc<^  of  a  tumoor 
and  the  cachexia  would  BCf^arate  it  from  simple  dilatation  of  the  stotaaci, 
while  these  points,  together  with  absence  of  history  and  ot  other  t^- 
comitant  facts,  would  prevent  confusion  with  cirrhosis  of  tho  liver.  Tlw 
history  of  cholelithiasis  and  the  slow  progress  of  the  case  should  poiol  to 
peritoneal  adhesions  around  tho  pylorus;  while  the  special  charactenofi 
tumour,  such  i^s  au  abdomitial  aneiuysm,  a  cancerous  or  calcaloiii  p^ 


bladder,  or  a  hydronephrosis,  would  distinguish  theTn  from  the  tumour  of 
carcinoma  of  the  pylorus  or  first  jwirt  of  the  duoiletium. 

The  distaictiijris  in  the  vomited  matters  of  pyloric  obstruction  and  of 
c4ircinoma  of  the  third  pfiit  of  the  duodenimi  respectivel>'  have  hei'ri 
refciTetl  to ;  especial  stress  must  ho  laid  on  the  pre&once  of  bile  in  the 
vomit  as  disproving  ])yluric  disease. 

When  olistructiori  occurs  lower  down  in  the  small  intestine  or  in  the 
colon,  caud  s^ves  rise  to  ohstniction,  the  abdomen  will  become  more  gener- 
ally distended  than  in  dumleiial  stenosis,  where  the  stomach  is  dilated 
but  not  the  small  iniestines. 

The  diagnosis  in  mi  cancer  of  the  head  of  the  panci^eas  and  from 
carcintjuia  attacking  the  lower  end  of  the  bile  ducts  is  easy,  as  in  those 
conditions  there  is  no  obstj  uctian  in  th«  duodenum,  no  dllaUition  of  the 
stomach,  and  but  little  vomiting ;  while  jaundice  forms  the  prominent 
note  of  the  disease. 

Trmtmcftt  is  the  same  as  that  of  gastric  carcinoma,  the  medical  treat- 
ment by  api^ropriato  diet  by  the  mouth  and  nutrient  cnemjis,  and,  if 
necessiiry,  the  relief  of  pain  by  hyp<Klernuc  injections  of  morphia. 

Surgically  gastro-jejunostomy  is  of  course  a  palliative  ordy^  but  should 
be  adopted  if  the  vomiting  be  urgent,  as  so  often  it  is,  and  if  the  patient 
be  in  a  fairly  fit  stjite  Ut  bear  the  shock  of  the  operation. 

The  prognosis  is  necessarily  fatal. 

(ii.)  Primary  malignant  disease  of  the  Jejunum  and  ileum. — 
Primary  malignant  disease  oi  the  jejunum  and  ileum  js  irifrerjuent ;  when 
it  does  oecm-  it  is  rarer  in  the  jejunum, 

Tt  is  nnt^worihy  that  the  growth  may  be  multiple,  and  those  are  to 
be  regarded  not  as  independent  pninnry  neophtsms,  liut  as  examples  of 
successfnl  imj  plantation  or  grafting  of  pmr tides  of  malignant  growth  ; 
there  lieing  always  one  primary  growth  and  one  or  possibly  more  im- 
plantation  growths. 

XtdtifY  hJ  fintniJu,  —  Primary  malignant  disease  of  the  jejunum 
and  ileura^  like  that  ui  the  duodenum,  may  be  carcinomatous  or  sjvr- 
comati^ua.  Carcinoma  is  the  coumioner,  and  may  be  columnar,  as 
in  the  colon;  but  several  crises  of  spheroidal  -  celled  growth  are  on 
record,  and  this  form  seems  to  be  relatively  commoner  than  in  the 
colon  (p.  722). 

Carcinoma  b'ads,  as  elsewhere  in  the  intestine,  to  aii  aunnlar  strit-ture, 
and  gives  rise  to  chronic  obstruction  {eide  article  on  "  Intestinal 
Obstruction,"  p.  8*27). 

Sfircoma  of  the  ^mall  intestine  is  rarer  than  carcinoma,  about  twenty 
cases  being  described  ;  many  of  these  have  Wen  in  t^uite  young  subjects. 

There  is  a  close  resend^laiice  between  sarcouni  of  the  small  intestine 
and  those  examples  of  lynv|)hjHlenoma  whirh  invade  the  intestiiiid  wall 
from  without ;  tlio  chief  diiferenee  is  in  the  sjircumiitous  growth  retnaining 
localised  to  a  part,  or,  if  there  be  more  than  one  growth,  to  parts  of  the 
alimentsiry  camd,  ftnd  not  forming  a  diflfuse  or  more  continucms  sheath  as 
in  this  form  of  lymphudenoma. 
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Sjircoma  of  tlic  sraall  intestine  is  iistmlly  rotind-cclled,  invAiies  tbe 
muscular  coat  like  the  variety  of  lyniphadeiiomii  in  question,  ami  nMmStj 
leads  to  dikitatiun  of  the  intestine  at  the  site  of  the  growth ;  i»om«ti]iieik 
however,  to  narrowing.  Siircoma  and  lymfjhacleiioma,  then,  in  their  locil 
effects  on  the  culihre  of  the  part  of  the  alimerajiry  wtnal  attacked,  Uiuaflf 
resemble  acute  iriHariitiiution  in  the  softening  and  pjilay  of  the  nrnscttkr 
wiilb ;  while  carcinontu^  like  chronic  inflamniation,  leada  to  tbtckenio^ 
contniction,  and  stenosia. 

Bai>e^  and  Nanu  have  recently  described  a  myo-sarcoma  of  the  maJH 
intestine  which  was  siiccci^sfully  removed  ;  the  mat),  who  wag  thirty  y«ii 
of  at^e,  being  in  good  lieakli  one  year  later.  This  case  is  important,  met 
rapid  metastasis  is  often  sjiid  to  occur  in  sarcoma  of  the  small  inf 
and  to  rentier  operative  interference  futile. 

The  st/mptmtts  of  sarcomatous  growth  in  the  smull  ititeitine  ire 
generally  not^  like  ciircinoma  of  the  part,  those  of  chronic  obstrociXN^ 
hilt  are  somewhat  vague  in  character;  pain,  diarrhrca,  and  loda  of  fliodt, 
associated  with  the  presfiico  of  a  movable  tumour  in  the  abdomen  wbic^ 
as  time  advances,  tends  to  graviuie  towards  the  lower  jiart  of  tk 
abdomen. 

Some  ^pedunculated  tumours^  arising  in  the  intestine  may  haifl  thi 
structure  of  spindle-celled  sfircoma.  They  ^nlt  give  rise  to  inteitiflil 
obstnietion  just  like  carcinoma. 

The  oidy  satisffict^iry  irfntment  is  excision  of  the  growth  bj  thi 
surgeon  ;  medical  treatment  can  be  but  palliative. 

SkoONDARY  (;R0WTHH  or  invasion  of  small  INTKSTtVK. — \Vb"W 
primary  malignant  disease  is  rare,  secondary  growths  in  and  feecotuUrj 
invasion  of  the  small  intestine  are  fairly  common. 

When  there  is  infectioti  of  the  peritoneum  with  malignant  diaoaset  ti« 
intestines  may  lieeorae  invaded  from  wilhour  by  secondary  growth*.  Is 
generalised  fiarcomatosis  the  mucous  membnine  may  contain  numermw 
small  secondary  growths  which  may  become  )*cdnrieidated  ;  in  mcUnoUr 
sarcoma  I  have  seen  tin}^  growths  in  the  villi  of  the  small  int«*ttiia 
Secondary  growths,  by  invading  the  muscular  coat,  may  draw  oti  flu 
circumference  of  the  bowel  and  lead  to  narrowing,  or  may  perhajm  diipoii 
to  invagination ;  but  as  a  rule  secondary  growths  give  rise  to  as 
symptoms. 

The  interesting  process  of  implantation  or  graft  gronrths  frooi  s 
growth  in  one  pjtrt  of  the  intestine  to  another  has  been  shts^T 
referred  to ;  it  forms  another  and  probably  very  rare  method  d 
metastasis  (26). 

The  small  intestine  may  be  invaded  by  continuity  of 
disease  originating  in  other  abnormal  organs,  and  may  Wixmiii 
pressetl  and  tht-ir  lumen  obstruct^.Hl.  When  the  in  voiding  grnirlh  rtafti 
in  the  colon  or  stomach  a  fistidous  communicatiou  may  W  Mt  u)i 
The  small  intestine  may  Ijeermie  surrounded  and  involved  in  mt^ 
matous  or  other  growths  springing  from  the  retroperitoneal  space;  ^ 
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in  one  case  a  soft,  round-cell  sarcoma,  encircling  the  first  part  of  the 
duodenum,  closely  resembled  in  its  effects  carcinoma  of  the  pylonis. 


H.  D.  ROLLKSTON. 
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COLIC 

Colic — in  modern  books  sometimes  called  enteralgia — is  a  very  old 
word,  which  originally  meant  a  severe,  sudden  abdominal  pain  that  wa.s 
.supposed  to  be  due  to  some  morbid  condition  of  the  colon.  Kow,  for 
some  foreign  authors,  it  includes  any  sudden,  sharp  abdominal  pain,  and, 
therefore,  it  is  obvious  that  there  may  be  as  many  varieties  of  colic  a.s 
there  arc  abdominal  or  })elvic  organs,  or  even  more.  The  hiity  have  given 
the  word  a  still  wider  significance,  and  wo  find  a  sudden  sharp  pain  in  any 
])art  oi  the  l>ody  called  colic,  for  instance,  a  sudden  piin  in  the  head  is 
called  *'  head  colic."  Some  writers  have  attempted  to  limit  the  use  of  the 
woi'd  according  to  the  supposed  mode  of  production  of  the  pain.  Thus 
Traube  sng<^ests  that  colic  should  mean  the  pain  produced  by  the  con- 
traction of  the  muscular  walls  of  any  viscus,  the  natural  issue  of  which  is 
obstructed  ;  while  other  authorities  would  limit  the  word  to  alxlominal 
pain.s  which,  because  they  have  no  obvious  cause,  are  thought  to  bo 
neuralgic.  I  believe,  however,  that  among  medical  men  in  England  the 
word  usually  means  a  sharp,  sudden  pain,  having  its  seat  either  in  the 


]ielvb  of  the  ki(lncy,  ureter,  ga.ll-bl;id(icr»  biliary  dncU,  or  intcsgtbf; 
heiico  W0  speak  of  renal,  biliary*  or  intestinal  colic ;  but  we  ton-a 
reinemln^r  that  to  Siiy  u  patient  is  stifTering  from  colic  is  not  a  diAgnoaii 
For  a  diagnosis  the  cause  of  the  pjiin  must  be  diiscovered.  Kerul  ami 
biliary  colic  arc  descrihed  in  other  chapters,  and,  therefore,  hitc^tinal  cotk 
ordy  will  bo  con.sidcrcd  here  [see  aho  art.  **  Enteral gi.i,''  p.  481], 

The  pain  usually  comers  i>ri  suddenly,  without  wjiniing»  but  oecacioiiiBir 
it  is  preceded  by  nauBoa,  oruet-uious.  flight  intniaUIamirud  ti"''^"*-*"*-***! 
borbcrygniL     It  is  nearly  always  referred  either  to  the  tn  -J 

of  the  unibilicua,  or  rather  above  it  over  the  colon  ;  and  it  ni^iv  r.iU).ui*  j» 
various  directions  alwut  the  abdomen,  or  even  WyoufJ  it.  \u  ntoit 
important  chanicteristic  is  the  griping,  and  the  jwitient  ci>r  ^■*i 

it  as  Btabl>ing,  cntting,  teanng^  or  boring;  it  is  often  r  .ad 

the  Butferer  tosses  about,  seeking  relief  first  iti  one  fMj^ition  ttmi  tlm 
in  another,  but  in  the  end  usually  ehcKising  one  in  which  he  can  pw* 
upon  the  anterior  abdominal  wall  Thus  he  may  lie  on  hia  bark  uiA 
rub  the  abdomen  with  his  hands;  or  he  may  lie  on  his  f  ^ng  tk 

alKlomeii  against  a  pillow.     This  relief  of  the  piin  of  it  wBc  k 

press'iro  h  of  nuudi  innx^rtiince  in  distinguishing  it  from  ibiit  of  |M*ritcmil]^ 
which  h  increased  liy  pressure ;  hut  it  must  be  reraeniV»e!"e<^l  thai  if  thi 
colic  1*0  associated  with  organic  disease,  or  great  distension  of  the  totoitiB^ 
pressure  may  increase  the  pain. 

Intestinal  colic  is  paroxysmal.  The  paroxysm  may  laftt  a  few  mimito^ 
many  hours,  oi'  even  a  couple  of  days ;  hut  it  usually  ctKise*  ub  stiiidisiilf 
a«  it  l)egrtn,  and  the  end  may  be  coincident  with  the  escape  of  gu  froi 
the  anus.  Often  an  attack  consists  of  a  series  of  frequent  fkiroiyiiD, 
their  number,  dtu-iition,  severity,  and  the  length  of  the  intcnal  tielwees 
them,  are  all  most  vaiiable. 

In  a  mild  c*ise  of  colic  the  pain  alone  attracts  attention^  bat  if  it  ii 
severe  other  sympt^^ms  may  be  observed.  The  mere  intensity  of  tb 
pain  may  cause  tho  patient  to  shriek,  artd  even  to  bjH»ak  out  into  a  ooU 
clammy  sweat,  and  then,  after  it  has  piisscd  away.  thei*e  u  a  feelinjj  d 
weakness  and  faintncss.  The  crnmti^nanen  is  often  arixioas^  but  il  rarcir 
assumes  an  extreme  degree  of  the  alxbumnal  chanict<?r.  Although  th 
temperature  is  usiudly  rather  subnormal,  it  must  lie  reincml»«*ivil  llyi 
occasionally  it  is  miscd  a  degree  or  so,  for  if  this  be  fors^»tl4*fi  nrricwi 
mistiikes  may  he  matlc.  When  the  tenifj*^ rat  lire  is  raised  the  pnl»  ii 
prop nrtionately  quickened  ;  hut,  otherwise,  if  the  pul*e  fm  altered,  it  *b 
commonly  a  little  slowed,  and  its  pressure  ami  vobime  diminished.  Thf 
abdomen  is  nearly  always  somewhat  distended ;  and  it  may  b*T  pisttil^ 
U3  note  the  coils  of  intestine  stretched  by  the  gsis  vrithin  thetn,  to  mt 
the  peristaltic  wave  pass  along  them  coincidcntly  with  the  paroxr»iBiii 
pain,  and  to  observe  the  collapse  of  the  intestine  when,  tho  abftniiiiff 
having  been  overcome,  the  gas  escijjes  and  the  pain  ceases^ 

Very  often  the  alMJoniifial  mu'^cles  are  reflexly  contractMl  si« 
the  alxlomcTi  br'comes  har*tl  and  rigid ;  occjisionally  the  testtelef  i^ 
retracted,  anil  Eichhonst  adds   that  even  priapism   may  be  ob 


Nausea  and  the  vomiting  of  small  quantities  of  sonr  fluid  cire  by  no 
moiins  uncomnmn  ;  atul  there  may  Ue  u  constant  desire  to  mictumte, 
oven  wiih  an  empty  liladdcr 

It  is  hi-^dily  probable  tliat  the  pain  is  duo  to  the  foreiblo  contraction 
of  the  unslriped  iiiuficlo  of  the  intestine  against  an  obstacle.  The  roiisons 
for  this  belief  are,  that  the  contractions  may  sometimes  be  seen  through 
the  abdominal  wall,  and  that  the  pain  closely  reseiiililes  that  produced 
by  the  eontraetion  of  iho  muscle  in  the  wall  of  the  cystic  duct,  or  of  the 
ureter,  wlien  there  is  an  obstniction  due  to  a  gall  stone  or  a  renal  caleulus. 
It  will  he  noticiMl  ihut  in  hoth  these  instjiuees  the  cliaracteitstic  sharp, 
gripinjij  paiti  is  prtxluccd  by  the  attempt  to  overcome  ar»  ol>staelo  of  recent 
format  ion  which  may  l>e  dislodged,  -dud  that  we  do  not  usually  meet  with 
this  j)ain  when  neither  ttf  these  conditions  is  fulfil  led,  as^  for  instance,  in 
jaundice  due  to  the  pressure  on  the  common  duct  by  cancerous  glands  in  the 
transverse  fissure  of  the  liver,  Su  also  in  the  intestine^  it  is  prohable  that 
inmost  cases  of  colic  the  c\uise  of  the  painfn!  muscular  contraction  is  some 
obstacle  which  has  not  long  lieen  there,  and  which  there  is  some  chance 
of  dishxlgfng.  This  view  hannonisea  well  witb  the  fact  that  ordinary 
colic  is,  of  itself,  mi'ely  if  ever  fatid. 

The  commonest  variety  of  colic  is  that  of  young  child ren^  in  whom 
the  pain  is  reeogniaed  by  their  cries,  by  their  restlessness,  and  the  drawing 
up  of  their  legs.  It  is  due  to  improper  feeding,  and  is,  therefore, 
much  commoner  in  hand -fed  than  in  hreast-fcil  babies  ;  it  may  be  met 
with  in  the  latter,  however,  when  they  are  allowed  to  swallow  too  much 
milk  at  a  time.  The  re-sult  of  the  improper  feeding  is  that  gas^ — 
due  pcrliaps  to  decomposition — accumulates  in  the  intestine  antl  distends  it» 
but  ciLimot  be  dissipatixl  because  the  prcKence  of  fa'ces  or  tindigesled  curds 
prevetits  its  [»assiige  onwards.  The  cliikl  is  often  relieved  by  an  evacua- 
tion of  the  iHJweli*,  or  by  enictatioiis  of  flatus  from  the  mouth. 

The  pieventive  treatment  consists  in  allowing  otdy  small  quantities 
of  food  at  a  time  ;  and  if  the  chihl  be  hand  fed,  lime-water  or  fresh  barley- 
water  should  be  added  to  each  ration  of  milk.  If  even  then  it  sutTer  from 
colic  the  milk  shonUl  be  predigested,  or  artificial  human  milk  shoidd  l>e 
employed  [tUf  art.  ^'Diet  of  Children,"  vol.  i.  p.  412]. 

For  immediate  treatment  during  an  attack  of  infantilo  colic  wann 
foraentutions  shoidd  he  applied  to  the  alMlomen  ;  in  a  scv<m  e  case  an 
enema  of  six  or  eight  ounces  of  warm  water  shoidd  lie  adnnnistered,  and 
a  grain  of  mercury  and  chalk  night  and  morning  by  the  mouth  will  he 
found  useful  In  milder  cases  a  warmed  flannel  binder  round  the  alxJo- 
men,  and  a  mixture  of  one  grain  of  bicarbonate  of  so^lium  with  two  or 
three  minims  nf  tincture  of  geritian  in  dill  water,  w  peppermint  water^ 
sweetened  with  a  little  Bynip,  given  three  or  four  times  a  day,  will  generally 
aftord  relii'f.  New-born  children  may  siilfor  from  colic  due  to  retention 
of  meconium. 

In  adults  the  most  imjKjrtant,  if  not  the  commonest  form  of  colic  is 
that  duo  to  lead.  This  metal  causes  constipation,  and  the  mtiscular  con* 
tractions  which  ensue  in  the  attempts  to  overcome  this  arc  pxrtictilaily 
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prone  to  give  rise  to  severe  colic  [lide  art.  "  Lead  Poisoning,"  vol.  iL  p.  970j. 
It  is  stated,  especially  by  German  authors,  that  copper  will  produce  a 
form  of  colic  very  closely  resembling  that  due  to  lead,  but  it  is,  I  believe, 
very  rare  in  this  country. 

The  simplest  variety  of  colic  seen  in  aJults  is  that  arising  from  con- 
stipation ;  and  it  is  obvious  that  this  form  is  analogous  to  the  biliary  or 
renal  colic  produced  by  gallstones  or  renal  calculi.  Its  treatment  is 
discussed  under  the  headings  of  constipation  and  fsecal  impaction. 

The  most  characteristic  colic,  however,  is  that  which  is  associated  with 
certain  varieties  of  indigestible  and  irriUiting  food.  Unripe  hard  fruits, 
such  as  apples  and  pears,  or  nuts  or  shell- fish  in  large  quantities,  are  very 
common  causes  of  it ;  but  individual  digestions  diti'er  so  widely  that  no 
definite  list  of  dangerous  articles  of  food  can  ])e  given.  In  these  cases 
the  colic  is  usually  associated  with  constipation,  and  the  cause  of  the 
pain  is  the  same  as  in  the  former  varieties ;  sometimes  the  irritant 
matter  causes  diarrhoea,  yet  even  then,  although  the  indigestible  food 
be  sufficiently  irritating  to  set  up  some  enteritis  and  consequent  diarrhoea, 
the  mass  may  remain,  blocking  up  the  calibre  of  the  intestine  and 
causing  colic.  The  treatment  is  obvious ;  namely,  rest  in  bed,  hot 
fomentations  to  the  abdomen,  and  a  simple  purge,  such  as  castor  oil,  to 
get  rid  of  the  irritant ;  when  the  pain  is  severe  ten  or  fifteen  drops  <rf 
laudanum  may  be  added  to  it,  and,  should  the  bowels  not  act  in  a  few 
hours,  the  medicine  ought  to  be  repeated.  If,  owing  to  nausea  or  vomit- 
ing, or  for  any  other  reason,  it  is  inadvisal)le  to  give  a  purge  by  the 
mouth,  a  pint  of  warm  soap  and  water,  with  some  castor  oil  added  to  it, 
may  be  thrown  into  the  rectum. 

If  no  trciitment  were  adopted  the  contractions  of  the  intestine,  after 
causing  much  jwiin,  would  nearly  always  overcome  the  difliculty  in  the  end; 
the  irritant  would  l)e  passed  and  the  patient  would  recover.  The  cases 
in  which  this  result  would  not  follow  are  those  of  impaction  of  faeces,  or 
of  foreign  bodies,  such  as  gall-stones,  in  the  intestine  ;  in  these  c^-ises  the 
patient  is  said  to  sufTer  rather  from  intestinal  obstruction  than  from 
mere  colic. 

There  is  perhaps  no  ailment  in  which  a  diagnosis  is  more  important 
than  in  colic.  Many  a  pilient  who  has  died  of  peritonitis,  acute  intestinal 
obstruction  or  a]>pendicitis,  might  have  been  saved  had  he  not  been  treated 
at  first  under  the  impression  that  he  was  sufiering  from  colic  due  to 
irritating  food ;  and  although,  as  Fagge  says,  severe  colic  forms  an 
exception  to  Dr.  Wilks's  aphorism  that  if  the  pain  in  the  abdomen  is  so 
severe  as  to  cause  the  patient  to  send  for  a  medical  man,  this  in  itself 
proves  the  administration  of  a  purgative  to  l)e  unjustifiable,  yet  the  very 
fact  that  colic  is  the  only  exception  should  make  us  very  cautious  in  our 
diagnosis. 

Acute  intestinal  obstruction  presents  the  greatest  dilTiculty,  and  if  the 
sufferer  be  seen  early  a  diagnosis  is  often  (piite  impossible.  To  such  a 
patient  a  purge  is  nearly  always  administered,  especially  if  there  be  any 
evidence  that  an  unusual  article  of  food  has  been  eaten ;  but  if  this  fail  to 
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buiiefit  him,  and  particularly  if,  as  testified  by  frequent  vomiting,  by  his 
appeantnec,  and  by  the  state  of  his  pidse,  he  obviously  and  quickly  becomes 
Viiry  ill,  the  purgative  should  on  no  account  be  repeated,  for  the  c^ase  ii 
prol»alily  not  one  of  simple  colic ;  and  if  it  is  not,  purgatives  are  tlie  worst 
possible  drugs  to  use. 

Perforation  of  a  hollow  viscus,  usually  the  stom^ich,  is  also  at  fii-st  sight 
often  regarded  as  colic  ;  but  it  quielily  either  lesembles  intestinal  obstruc- 
tiun  or  lends  toobvious  acute  peritonitis.  This  aeeidi  rit  m  distinguished  from 
colic  l>y  the  fact  that  pressure  increases  the  pain,  the  piiin  is  luore  difluse» 
the  alMlomen  is  not  so  often  rigid,  it  does  not  move  on  res|iiration,  the 
temperature  is  conuaonly  a  little  raised,  the  pulse  and  expression  are  more 
characteristic  of  aWiomijial  disease,  and  the  vuniiting  is  more  severe.  But 
as  any  of  t!iese  symptoms  may  accompany  colic,  much  caution  is  necessary. 

Appendicitis  is  sometimes  mistaken  for  colic,  but  in  this  malady  a 
little  care  will  usually  prevent  a  mistake. 

There  are  other  conditions,  which  may  be  confounded  with  intestinal 
colic,  in  which  an  error  is  of  less  importance,  for  a  purgative  will  do 
no  great  harm  \  it  must  be  remendiert'd,  however,  that  apart  frum  lead 
poisoning,  severe  intestinal  colic  is  in  adults  a  much  rarer  condition  than 
is  commonly  supposed.  In  numbers  of  crises  of  renal  colic  the  real  cause 
of  the  pain  is  overlooked  because  it  closely  resembles  that  of  intestinal  colic, 
which,  again,  may  likewise  be  closely  simulated  by  that  due  to  a  stone  in 
the  cystic  duct  If  the  stomach  l?o  distended  with  gas  which  it  caruiot 
eject,  the  pylurasand  cardiac  opening  l>eing  presumably  closed,  tlu*  pjiin 
produced  luay  \m  very  like  that  of  intestinal  colic.  I  have  also  known 
that  form  of  gastric  pain  which  comes  on  some  hours  after  food,  and  is 
relieved  by  an  alkali,  to  simulate  colic.  In  exceptional  cases  other  gastric 
pains  may  give  rise  to  ditticulty  ;  and  the  j>os*iihility  of  neuralgia  of  the 
doi'so  -  lumbar  nerves,  of  tlisease  of  the  alKlominal  muscles,  of  spinal 
disease  or  of  locomotor  ataxy,  must  be  borne  in  mind. 

There  are  many  conditions  of  tlie  intestine  which  induce  pain  very 
like  the  colic  just  dcscril>ed  ;  some  authors  would  say  that  such  con- 
ditions give  rise  to  colic,  others  that  the  fmin  was  colicky.  It  matters 
not  which  w^ord  is  used,  so  long  as  it  is  remembered  that  organic  disease 
of  the  intestine  may  Ije  confounded  with  the  cla^s  of  cases  I  have  been 
describing.  For  instance,  in  enteritis,  simple  nonulcerative  colitis, 
mucous  colitis,  ulcerative  colitis,  and  intestinal  malignant  disease,  the  jjain 
may  Ix^  sudden  and  griping,  and  thus  give  rise  to  misapprehension. 
Ascaris  himbHcoifles,  by  reflex  action,  oecasionally  sets  up  p.iroxysmal 
jKiinfnl  attiicks  ;  and,  lastly,  griping  pain  cinnmoidy  results  from  purgatives. 

Some  authors  describe  a  jheumatie  colic,  and  suppose  that  snch  cases 
are  due  to  ex^sure  to  col<l ;  but  we  have  very  little  exact  information 
abont  them,  and  tliey  arc  ccrtaitdy  far  from  conunon,  IngeBtion  of  c^ld 
liqtiids  or  ices  will  occasionally  give  rise  to  colicky  jjains.  It  nmst  not 
be  forgotten  that  certain  cases  of  inllueuza  are  ushered  in  with  sudden 
piin  in  the  abdomen. 

Wo  now  pass  on  to  a  very  difficult  subject ;    namelvj  to  consider  how 
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far  some  cases  of  colic  may  be  called  functional  and  fall  under  the  heading 
of  neuralgia  or  hysteiia.  It  must  be  borne  in  mind  that  the  sensitireneM 
©f  the  intestinal  mucous  membrane  varies  very  much  in  different  persous; 
and,  as  I  have  said,  some  articles  of  food,  which  to  a  strong,  healthy  ibid 
would  bo  innocuous,  might  in  a  weak,  sickly  woman  act  as  irritants  and 
give  rise  to  colic.  Wo  must  also  remember  that  the  abdominal  organs 
are  much  under  the  influence  of  nervous  conditions.  For  instance, 
hysterical  vomiting  is  not  uncommon.  Numbers  of  kidneys  are  expoeed 
by  surgeons  under  the  impression  that  a  stone  is  present  and  none 
is  found  ;  and  in  one  case,  the  opei-ation  having  proved  fatal,  no 
stone  could  be  discovered  at  the  post-mortem  examination.  Fright  wiD 
produce  diarrhoea,  and  lunatics  often  complain  of  painful  intra-abdomiml 
sensations.  There  is  then  a  considerable  probability  that  some  cases  ol 
colic  may  fall  under  the  heading  of  neuralgia  or  hysteria  ;  but  it  must 
never  be  forgotten  that  such  a  diagnosis  should  not  be  final  until  everj 
attempt  has  been  made  to  exclude  it  \\idp,  p.  480]. 

The  most  troublesome  hysterical  cases  are  those  in  which  there  is 
intense  pain,  rigidity  of  the  abdominal  muscles,  and  superficial  cutaneous 
tenderness.  In  these  cases  the  resemblance  to  peritonitis  is  very  close,  but 
it  will  usually  be  found  that  deep  pressure  is  not  more  painful  than  super- 
ficial, that  pressure  is  not  objected  to  if  the  })atient's  attention  is  distracted, 
and  that  other  hysterical  symptoms  are  present. 

In  nervous  women  pain  closely  resembling  colic  may  be  due  to 
disease  of  the  pelvic  organs. 

Many  authors  have  suggested  that  in  cases  of  colic  organic  disease  of 
the  intra-abdominal  ganglia  and  sympathetic  nerves  might  exist :  there 
is,  however,  no  evidence  of  this.  I  have  had  patients  under  my  care  in 
whom  the  abdominal  ganglia  were  invaded  by  growth,  but  they  had  hsd 
no  colic.  I  have  elsewhere  shown  that  in  the  human  adult  the  semilunar 
ganglia  are  extremely  variable,  both  macroscopically  and  microscopically. 
Of  the  morbid  anatomy  of  the  intra-abdominal  sympathetic  fibres  we 
know  nothing. 

W.  Hale  Whitr 


DIARRHCEA 

The  name  **  diarrhcea  "  is  usually  employed,  and  properly  so,  to  indicate 
a  fluid  and  too  frctiuent  discharge  from  tbe  l>owels.  Although  there  nmy 
be  three  or  four  evacuations  in  the  day,  yet  the  term  **  diarrhoea  "  is  not 
usually  applied  to  them  if  they  be  properly  formed  and  not  liquid. 
Sometimes,  however,  when  patients  complain  of  **  diarrhaea  "  we  find,  upon 
inquiry,  that  the  motions  are  formed,  Imt  that  there  k  a  desire  to  go  too 
frequently  to  the  closet.  Conetipation  is  the  commonest  ailment  of 
civilised  conntnes^  but  diarrhoea  destroys  more  lives  than  any  other 
disease.  The  name  "diarrhcea/'  like  that  of  ''constipation''  or  of 
"dyspepsia,"  simply  denotes  a  symptom  which  may  depend  n^n  many 
different  causes* 

Causes  of  dlairhcBa* — Diarrhnea  is  due  to  an  unusually  water}''  con- 
dition  of  the  intestinal  contents  at  the  time  when  they  reach  the  rectum, 
and  are  evacuated.     This  watery  C(>ndition  may  depend  upon  : — 

(A)  Diminished  absorption  of  water  by  the  intestine  ;  (B)  increased 
secretion  of  fluid  from  the  intestinal  mucous  membrane ;    or  (C)  on  both. 

Diminished  absor-ption  is  the  commoner  cause ;  and  it  may  be  due  to 
the  intestine  having  (a)  less  absorbing  power,  or  (5)  less  time  in  wdiich  to 
absorb.  The  contents  of  the  small  intestine  when  they  reach  the  caecum 
are  normally  quite  fluid  ;  but  during  their  sojourn  in  the  large  intestine  the 
watery  pirts  become  absorbed  to  a  greater  or  less  extent;  so  that  geni^rally 
they  become  tirm^  and  before  they  reach  the  rectum  are  moulded  into 
cylindrical  masses.  Sometimes,  indeed^  absorption  goes  further,  and  they 
become  not  only  firm,  but  dry  and  hard.  It  is  obvious  that  conditions 
which  aff'-ct  the  small  intestine  alone  will  hardly  cause  diarrhoea  An 
irritable  or  catarrhal  condition  of  the  small  intestine  may  exist,  and  ita 
contents  may  be  hurried  on  with  great  rapidity  into  the  large  intestine, 
yetj  if  the  peristaltic  movements  of  the  ceecum  and  colon  are  not  increased, 
the  whole  of  the  fluid  parts  of  the  faeces  may  be  absorbed,  and  the  motions 
may  be  natural  or  even  constipated. 

On  the  other  hand,  any  irritation  of  the  large  intestine  which  results 
in  increased  rapidity  of  its  peristaltic  movements  will  tend  to  produce 
diarrhrea,  hy  hurrying  on  the  liquid  feeces  from  the  caecum  to  the  anus  so 
quickly  that  too  little  time  is  afforded  for  the  absorption  of  the  watery 
constituents.  If  both  the  small  and  the  large  intestine  have  their  peri- 
staltic movements  increased,  diarrhoea  will  of  course  be  greater  than  if 
either  were  affected  alone. 

Forms  of  diSLrrhmsL^-DffirrhoFa  from  purffaiirest, — A  temporary 
diarrhoia  may  be  induced  hj  the  administration  of  purgatives.  Many  of 
these— like  colocynth,  senna,  cascara,  castor  oil,  and  croton  oil — affect  the 
muscular  coats  of  the  intestine,  nnd  especially  of  the  colon  ;  while  they 
have  little  or  no  effect  upon  the  processes  of  absorption  or  secretion. 
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They  simply  quicken  the  peristaltic  movements  and  hurry  the  fluids 
which  are  poured  into  the  csecum  by  the  ileum  so  quickly  on  throogh 
the  large  intestine  that  there  is  not  time  for  their  watery  constituents 
to  become  absorbed. 

Other  medicines,  again,  especially  neutral  salts,  greatly  increase  th« 
secretion  of  fluid  from  the  intestinal  mucous  membrane.  This  is  shown 
by  the  fact  that  if  three  loops  of  intestine  be  isolated  by  means  of 
ligatures,  and  a  solution  of  a  neutral  salt  be  injected  into  the  middle 
loop,  and  the  whole  be  returned  to  the  abdomen  of  the  animal,  secretion 
takes  place  to  a  large  extent  into  the  middle  loop;  so  that,  if  the  animal  be 
killed  some  hours  afterwanls,  the  quantity  of  fluid  contained  in  this  loop 
will  be  found  greatly  exceeding  the  saline  solution  injected  into  it,  while 
the  loops  on  each  side  of  it  remain  empty.  This  experiment  shows  cod- 
clusively  that  a  large  secretion  of  fluid  has  taken  place  from  the  intestinal 
mucous  membrane  under  the  stimulation  of  the  saline  solution.  Some 
salines,  however,  while  producing  a  large  secretion  of  fluid,  hardly 
stimulate  peristaltic  action  at  all,  and  thus  have  no  purgative  effect.  For 
example,  we  know  that  acid  tartrate  of  potash  injected  into  a  loop  of 
intestine  will  cause  secretion ;  and  in  a  patient  who  has  taken  a  dose  of 
this  medicine  secretion  probably  takes  place  abundantly  in  the  small 
intestine,  as  shown  by  the  gurgling  and  nimbling  in  the  bowels  ;  yet  the 
salt  stimulates  the  peristaltic  movements  of  the  large  intestine  so  sUghtly 
that  the  whole  of  the  fluid  which  has  been  rumbling  about  may  bie 
absorbed,  and  the  subsequent  motion,  instead  of  being  loose,  may  be  some- 
what constipated.  Accordingly,  when  we  wish  to  sweep  out  the  intestinal 
contents  thoroughly,  we  combine  dnigs  which  will  act  upon  the  mucous 
membrane  with  those  which  will  stimulate  peristaltic  movements ;  wc 
employ,  for  example,  the  compoun<l  jalap  powder,  in  which  the  acid 
tartrate  of  potash  is  intended  to  produce  watery  secretion,  the  jalap  to 
stimulate  the  peristaltic  movements,  and  the  ginger  to  act  as  a  carminative 
and  prevent  griping. 

Diarrh/ta  fnm  food, — An  action  upon  the  intestinal  secretion,  and 
movements  similar  to  that  which  is  caused  voluntarily  by  means  of 
purgative  medicines,  are  frequently  produced  involuntarily  by  varioiis 
substances  taken  as  food,  or  by  the  products  of  their  digestion  or  decom- 
position in  the  stomach  and  intestines.  Thus,  a  meal  too  abundant  in 
quantity,  instead  of  being  vomited,  as  described  under  Dyspepsia,  may 
pass  through  the  pyloiic  orifice,  and  by  irritating  the  intestines  give  rise 
to  several  watery  discharges  :  after  this,  the  intestinal  canal,  being  freed 
from  its  incubus,  may  return  to  its  normal  condition. 

At  other  times  the  products  of  an  imperfect  digestion  may  act  as 
purgatives.  Thus  fatty  acids  formed  in  the  stomach,  instead  of  producing 
vomiting,  may  cause  purging ;  and  too  long  a  delay  in  the  stomach  will 
pro]>ab]y  render  laxative  even  such  substinces  as  milk ;  for  we  find  that 
milk  which  has  been  artificially  over-peptonised,  and  thereby  rendered 
bitter,  frequently  causes  looseness  of  the  bowels  in  patients  who  take  it 
Other  articles  of  food  may  contain  definite  poisons ;  for  example,  certain 


specimens  csf  clieefld  contaiii  a  toxamine,  terined  by  its  discoverer,  Ptofesaor 

Yaughan,  "tjrotoxicon,'*  Poisonous  mushrooms  also  contain  a  poison^ 
muscarine,  which  causes  vomiting  and  purging  ;  and  even  esculent  mush- 
rooms t'ontain  a  substiince  called  amanitine,  wbich^  allhough  harmli'ss  in 
itself,  occasionally  undergoes  change  and  yields  the  pnisnnous  muscarine  ; 
thus  now  and  again  violent  vomiting  and  ptirging  may  result  from  the  use 
of  mushrooms  which  are  apparently  g€0<l. 

IhiUthmi  fiom  microbic  }Hns<tm,— Within  the  last  few  years  it  has  been 
shown  that  albun»inous  substances,  during  the  process  of  deeomi>o6ition  by 
microbes  of  various  kinds,  yield  many  poisons,  amongst  which  are  unis- 
carino  and  other  allied  substances  having  a  similar  iietion  ;  so  that  |iroteid 
substmcea,  which  have  been  imperfectly  digested  and  have  undergone 
putrefaction  in  the  intestine,  may  be  converted  into  powerful  poisons,  and 
give  rise  to  violent  diarrbcea. 

Cfiolera  and  dysentery,  enteric  fever  and  tuberclo,  are  all  due  to  the 
action  of  microl>es  ;  a  certain  kind  of  dysentery  being  especially  connected 
with  an  animal  of  low  organisation,  the  amcebi  coli  {tide  p.  754) :  cholera 
is  due  to  a  vegetable  organism  or  organisms,  the  best  known  of  which  is 
the  comma  bacillus  of  Koch ;  although  lir.  Donglas  Cunningham  has  found 
that  a  number  of  other  sj^ecics  of  bacillus  may  cause  choleraic  symptoms. 
In  cholera  the  epithelium  of  the  mucous  membrane  separates  readily, 
thongh  no  ulcers  form  ;  in  the  other  three  diseases,  however,  ulceration 
of  the  intestines  exists,  and  either  causes  or  helps  to  cause  the  diarrbcea 
which  is  their  prominent  symptom.  For  a  description  of  the  symptoms 
and  pathology  of  these  diseases  the  reader  is  referred  to  the  respective 
articles  in  this  work. 

Tlie  diarrhtea  of  tropical  countries  is  in  all  probability  dependent 
upon  micro-organisms,  although  the  exact  nature  of  these  has  not  been  as 
yet  determined  (ndti  **  Sprue,*'  p.  774). 

Faeces  contain  an  immense  number  of  micro-organisms;  Suksdorff 
has  estimated  the  number  of  btictcria  passed  daily  in  the  stools  of  one 
person  as  amounting  on  an  average  to  53,124,000,000.  No  wonder, 
then,  that  when  faeces  are  retmned  too  long  in  the  intestine  they  may 
act  as  irritants,  and  that  scybalous  masses  may  frequently  give  rise  to 
diarrhtea,  which  ceases  on  their  removal 

DkirrJum  from  ttUozoa,^ — Entozoa  present  in  the  intestine,  such  as 
tapeworms,  round  wonns,  or  threadworms,  may  sometimes  give  rise  to 
diarrboaa  This  may  be  due  piutly  to  the  inechahieal  irritAtion  ;  but  in 
the  case  of  the  tapeworm  it  seems  to  he  partly  due  also  to  irritant  sub- 
stances secreted  by  the  parasite. 

Unrmic  dianhmt. — Various  poisons  which  circulate  in  the  blood  may 
be  eliminated  by  the  mucous  membrane  of  the  intestine  in  the  same  way 
as  alrciily  dcsciibcd  in  the  case  of  the  stomach  ;  and  as  in  the  latter 
organ  they  may  give  rise  to  vomiting,  so  in  the  intestine  they  may 
occasion  diarrba^a.  It  is  probably  to  the  elimination  of  toxalhumina 
through  the  intestinal  mucous  membrane  that  the  persistent  diarrhoea  in 
caaes  of  kidney  failure  and  threatened  ureemiu  is  due. 


Diatrhrfa  frmn  clnlh. — -There  can  he  no  doubt  wlmt^svcr  that  expomn 
to  coM,  nnd  especially  to  cold  afTocting  tho  abdoniinal  wulls,  will  giv^nie 
to  diarrhcEa ;  but  the  mode  of  tbia  action  is  not  ytit  precisely  aic^jrUinei. 
Proliably  the  chill  ^ives  rise  to  an  acute  catarrh  in  the  int47>j»tinal  nraooiv 
membrane  of  the  patient,  just  as  it  would  cause  catarrh  of  the  rcifpimtoff 
juassjiges  in  others;  but  we  cannot  say  with  certainty  how  far  the  dUrHtoi 
is  d;io  to  chatiges  in  the  nervous  system,  in  the  circulatioti,  or  to  tiMDi 
metamorphosis  giving  rise  to  purgative  products. 

AWi'ifUs  dlanhim. — ^lentil  emotion  1ms  a  powerful  effect  upai  lit 
intestines^  so  that  fright  frequently  causes  defEPCation«  and  if  coiitiniifJ 
may  give  rise  to  diarrhtrea.  There  is  a  certain  form  of  nervou*  diArrhoi 
which  13  often  very  troublesome;  so  long  as  the  patient  is  withto  watsf 
reach  of  a  closet^  and  can  crapty  his  bowels  whenever  he  fedi  tii 
desire,  ho  is  perfectly  well ;  but  the  moment  he  becomes  a  wart  thil 
there  rany  be  difficulty  or  delay  in  evacuating  his  bowelii,  he  Cedi  tli 
desire  to  do  so. 

Mahimd  tHivrhma. — This  is  probably  to  be  reckoned  as  a  fens  rf 
nervous  diarrh(i?a.  In  eorae  patients  it  recurs  regukriy  at  ibo  «» 
hour  of  the  day,  resists  all  ordinary  astringents,  but  ytelda  rtmSAj  0 
the  administration  of  quininOt 

Morniuff  dianhmi, — An  obstinate  form  of  diarrhcea  is  sometimes  ml 
with  in  connection  with  irritability  of  the  sigmoid  flexures,  ami  eomctiiiii 
also  ^vith  dilatation  of  the  stomach  ;  it  is  xeiy  often  known  as  ^'mamtag 
diarrhoea/'  TJio  patient  has  to  get  up  very  early  in  the  morning,  i»l 
has  perhaps  three  to  six  raovements  before  11  A.M.  After  this  bail 
pretty  free^  and  probably  after  midday  he  has  no  action  at  all  until 
morninLT.  This  fonn  of  diarrhoea  is  aomotimes  not  so  sever«»  and  o 
only  in  the  shape  of  one  movenient,  just  after  brcvvkfast,  followed  by 
or  two  loose  motiong  within  the  next  hour  or  m,  but  b<:)th  the 
form  and  the  mild  are  apt  to  resist  medical  treatmcut*  Momiaf 
diarrhoea  is  also  common  in  persons  addicted  to  alcohol. 

Uianlnta  ihif  to  a  jnnltp^f.  (ff  the  iiifjntmJ  fexfite  into  (hi  return, — Ubi 
diarrhoea  is  chronic  and  irritating,  the  motions  arc  small,  but  they  in 
numerous  and  often  nccompanied  with  tenesmus.  Tho  rectum  in  tli« 
adult  is  pretty  fiimly  fixed  to  the  bnncs  of  the  pelvis,  cspi^cially  to  tk 
sacrum ;  so  that,  although  prolapse  of  the  rectum  through  tho  amii  ii 
common  in  children,  it  is  by  no  means  common  in  adulta  But  probjM 
*if  the  sigmoid  flexure  into  the  rectum  is  by  no  means  uncomoioo  li 
adults;  sometimes  it  gives  ri-^e  to  constipation,  but  frequently  il  canH 
chronic  diarrhoBa.  My  attenlirm  was  very  strongly  drawn  to  this  <S> 
order  by  a  case  thit  I  s.'iw  some  jears  ago  in  a  tea  pb^nter  who  liad  coat 
from  Assam,  lie  had  sufFered  from  chronic  diarrhoea  for  from  kix  SBOOtki 
to  a  year  before  I  saw  him.  Tho  whole  of  his  trouble  dated  from  la 
attack  of  violent  constipation  which  had  lasted  many  days»  To  rStn 
this  he  took  a  strong  purgative^  and  from  the  moment  that  this  iCttd 
he  had  sullcred  from  diarrhoea.  All  the  remedies  he  had  tried  had  billd 
On  examination  by  the  bowel  I  found  a  state  of  things  which 


ii  pmlupsed  rectuin  in  a  child  ;  but  in  thu  ciiso  the  prolapso  was  as  far 
up  thu  rectum  as  the  finger  cuiiki  reath.  Iligli  up  in  the  rectum  I  found 
pendent  Im^a  of  rnucoits  niembnine,  .'ind  in  the  middle  uf  these  bags  I 
iould  feel  the  openiTJg  into  the  sigmoid  llexnre. 

Jllalignani  JHseiiSf. — To  one  other  cau>e  of  diarrhnra  I  must  draw 
attention,  and  that  is  muHgnant  disease  of  the  bowel.  The  operation 
<if  examining  the  bowel  is  a  disagreeable  one  both  for  the  operator 
an<l  for  the  pitient ;  and  for  this  reason  it  is  frcr^uentlj  omitted :  but 
i(}  all  ca^es  of  chronic  diarihi^^a  it  ought  to  bo  done.  Its  omiasiou 
ma}^  prove  very  dij>a<lvantageons  to  the  pfitieiit,  in  whom  malignant 
disease  of  the  reetum  imxy  piogrcss  undetected  until  all  ehanee  of  saving 
life  by  surgical  treaUnent  has  been  lost,  und  the  patient  is  in  imminent 
danger  of  ^leath  from  obBtruetion. 

Symptoms. — The  symptoms  of  diarrhoea  depend  vcr}'  raueh  on  the 
part  of  the  houel  afh-ctrd,  and  the  extent  an<l  nature  of  the  alhxtiom  I 
have  alimuly  ^;aid  that  irritation  or  eatarrh  of  the  itmali  intestine  doe:i  not 
necessjirily  lead  to  diarrhoea  ;  but  that  if  it  bo  associated  with  an  irritable 
condition  of  the  Lirge  intestine,  so  that  the  et>ntents  of  the  d»imk'nnm  aro 
rapidly  swept  down  through  the  whole  intestinal  tube,  the  fieees  are  not 
unlikely  to  conuin  a  certain  amount  i>f  altered  liile  which  either  gives  a 
green  colour  to  the  f^ec^d  masses,  or  betrays  itself  in  a  yellow  or  greenish 
tinge  of  the  mueus  which  accompanies  the  motion  (ride  **Diarrh(ea  of 
Childien/'  p,  74G). 

In  e.ases  of  ob.siruction  of  the  cf*mmon  bile  duet  the  motions  may  be 
perfectly  colourless.  In  such  a  ease  tlie  urine  mid  conjunctiva  aro 
usually  deeply  tinged  with  bile  ;  but  if  the  pancreatic  duct  alone  Iks 
obstructed  the  motions  may  still  be  perfectly  eohnirlessj  and  yet  no 
jaundice  bo  present,  nor  the  inine  be  tinged  with  bile.  In  smh  cases, 
notwithstanding  their  pale  colour^  the  fa^es  attually  ront^nn  bile  ;  but 
their  colour  is  oljseured  by  unibgested  fat  which  usually  comes  from  I  he 
milk  or  cream  in  tho  diet  In  apiiio  (p.  779)  the  motions  are  generally 
frothy. 

In  some  cases,  owing  to  decomposition  of  the  intestinal  contents,  the 
ffeces  have  a  most  abominable  smell.  The  exact  nature  of  the  substances 
to  which  these  smells  iiro  duo  has  not  been  determined  ;  but  similar  sub- 
stances  iire  readily  produced  by  digesting  fibrin  with  active  pMUcreas  at 
the  temperature  of  ih'.^  body  for  alnmt  eighteen  hours. 

When  the  diarrho'a  is  severe,  the  discharges  excessive,  and  the 
motions  abnndant  and  watery,  the  bhxxl  becomes  dmined  of  its  watery 
jKirts,  circulation  becomes  feeble,  there  is  a  tendency  to  venous  stagna- 
tion, and  sj^ns  of  general  collapse  may  appeitr.  These  are  most  marked 
in  ciises  of  Asiatic  cholera  (vol.  i.  p.  89  iS),  but  may  be  not  iced  also  to  a 
slighter  extent  in  patients  suHering  from  ordinary  dianhn-a,  and  especially 
in  children.  The  pulse  is  small  and  feeble,  the  skin  jwile  and  ctdd,  the 
face  shrunken,  the  eyes  stnikcn  in  their  orbits  ;  cramps  may  attack  tho 
legs  ;  and  in  children,  on  account  of  tho  lowered  blood  pressure,  the 
fontanelle  is  greatly  depressed.     On  account  of  the  fre<pient  pa&suge  of 
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tho  inottons  great  tenderness,  eorene^s,  and  excoriatioo  of  the  aiiua,  lad 
uven  of  the  nates,  may  occur. 

The  irriUition  which  gives  rise  to  diarrhcp«a  is  freqticntly  Aecompuiid 
by  pain,  and  this  may  ho  so  excessive  i\A  to  lead  to  fatntneas  or  tdttai 
syncope,  es]>ecially  in  persons  who  snlTer  from  a  feelde  heart  Ev«i 
when  pi  in  ts  nut  present  dirirrhcBJi  is  apt  to  pnxince  or  be  accompaniiil 
by  maliLise,  languor,  irritability  sometimes,  and,  if  exce^ive,  by  gvnenl 
prostnition. 

Chronic  diarrhoea  dependent  npnu  Ineal  irritation  in  the  r<?ctiiiii  nu^f 
go  on  for  a  kmg  time  without  any  ivnlit -ation  whatever  ijf  genttml  depni^ 
sion,  emaL'iiitiori,  or  disturbance  uf  .'iny  kiml,  lirytjnd  the  simple  atifioyancv 
which  is  eanscd  to  the  patient  V»y  rept'at»"il  calls  to  the  closet.  In  a«i 
where  much  mucus  is  ptisscd,  and  especial h%  I  think,  in  tho»e  ra^es  whist 
the  sigtuoid  i^  prolapse<l  into  the  rectum,  a  condition  of  hypochonrln^ 
is  very  frequently  observed.  In  any  case  there  is  great  d€*prc^citi  d 
spirits  and  inability  to  take  any  interest  in  extt*rtud  things ;  the  attentki 
of  the  pjitient  u  concentrated  upon  his  own  eouditioti^  and  more  ecpedil^ 
U|>on  the  state  of  his  bowels. 

In  many  cases  of  this  sort  mucus  is  passed  in  largo  r|uaiitttMii 
either  surrountbng  the  motion  or  separately  ;  and  sometimes  the  amooal 
is  so  great  that  it  appears  to  form  a  regidar  c&st  of  the  hovrel,  and  ba» 
been  described  as  membranous  enteritis.  Two  varietieis  of  muctais  ditf- 
rhre  I  have  Ijccn  ileseribed  as  Ttiombranous  enteritis  ami  tDuccms  colic  b 
the  tirst  of  these  there  are  recurrent  spitsmodic  pains ;  in  the  ueeoml 
there  is  more  gv'nerally  a  feeling  cif  continued  discomfort  and  uneJistnM^ 
fretpieritly  accompanied  by  a  tendency  to  nervous  depreAsi<»n  and  bvfP*^ 
ehondriasi^.  The  causation  of  these  conditions  hfis  not  IxM^n  pnta^r 
ascertHined ;  anii  I  am  inclined  to  believe  that  in  many  cases  ihey  d«peial 
upon  prolapse  of  the  rectum  into  the  sigmoid. 

In  cJises  such  as  I  have  describefl  there  is  generally  a  sense  of  loeo» 
plete  ev^acuation  of  tlie  bowels,  even  soon  after  the  mntirm  has  ptm^; 
and  the  more  the  p:itient  strains  the  worse  this  feeling  is  i\\X  to 
becjiuse  the  prolapsed  part  of  the  bowel  becomes  more  congested. 

Ulceration  of  the  rectum  gives  rise  to  diarrhoea,  and  also 
to  a  desire  to  sit  long  at  the  closet.  I  am  inclined  to  think  thai 
ulceration  occasionally  occurs  from  mechanical  injnry  to  the 
membrane  of  the  bowel  by  the  bone  or  ivory  nozzles  of  enrmTi  nynnpi; 
to  jivoifl  tins  it  is  better  to  use  a  soft  india  rubber  tube,  which  b  au* 
likely  to  liurt  the  bowel. 

In  some  cases  there  is  a  constant  desire  to  defa?eatc»  although  tJw»r 
bo  nothing  whatever  present  in  the  bowel  and  nothing  CAn  he  felt  trmn^ 
with  its  wall.  I  have  seen  one  ease  in  which  the  desire  wa^  so  tnccMUit 
that  the  ^latient,  an  old  woman^  s;it  pennanently  on  a  beiljjan  :  the  «iilt 
o[)inion  thut  I  could  fonn  was  that  the  eczenui,  fitiui  which  she  woMmA 
\\\\x\  affected  the  mucous  membmne  of  the  intestine,  and  gsftVerMfiOA 
constant  irriUition  in  the  rectum  similar  to  that  whicli  it  cauird  in  ^ 
skin. 


Usually  diarrhtea  is  either  accompanicKl  or  preceded  by  intcBtinal  pain  ; 
but  this  is  not  invariably  the  case.  This  pain  sometimes  occm-s  in  the 
small  intestifie,  Imt  more  usually  in  the  eolon  ;  hence  its  name  of  colic. 
Like  those  other  pains — such  as  heptitic  and  renal  colic— to  which  the 
name  of  colic  has  lieen  extended,  which  also  occur  in  orpins  ccmtairiing  in- 
voluntary muRCukir  fibre,  the  pain  in  the  inlci^tine  probably  depends  upon 
irritatiou  to  the  intestinal  nerves,  pfUtly  hy  cramp-like  contractions  of  the 
invohmtary  muscular  tibre  in  some  sections  of  the  bowel,  |)4Lrtly  by  ex- 
ceasivc  dilatation  in  other  sections.  Such  pain  may  occur  without 
diarrha^a,  liecause  the  cramp-like  contractions  tend  rather  to  interfere 
with  the  pissjige  of  the  intestiual  contents  than  to  accekrato  them ;  in 
lead  colic  the  pain  is  very  marked,  but  is  usually  accompanied  by  obstinate 
cons  tipiit  ion. 

In  laigraine  the  pain  in  the  head  is  associated  either  with  excessive 
contraction  or  excessive  dilatation  of  the  arteties,  and,  sometimes  ^at  least, 
with  dilatation  of  the  proximal  and  coritraetioii  of  the  distal  t?iids  of  the 
arttnies  supjdying  that  pirt  of  the  head  in  whicli  the  piiin  is  felt.  In 
this  ailtiient  there  seems  to  lie  at  the  ^amc  time  a  dilatation  of  the  |)roximal, 
and  a  contraction  of  the  disljd,  end  of  the  sti>maeh,  the  fursdus  beitig  nuich 
dilated  and  the  pylojiia  firmly  contracted.  It  is  probable  that  a  like  con- 
dition occurs  to  some  extent  in  the  intestine,  and  eitlier  in  consequence  of 
this,  or  of  contraction  of  the  intestinal  vessels,  similar  to  what  occurs  in 
the  branches  of  the  carotid  in  migraine,  a  pain  comes  on  iu  the  intestine 
simibir  to  thai  of  headache.  In  some  persona  the  two  cunie  on  together; 
but  in  others  the  pain  appears  sometimt?s  in  the  head  and  sometimes  in 
the  stomach,  the  stomach  being  free  when  the  head  is  painful,  and  con- 
versely. In  certidn  c/ises  diarrhoia  occurs  along  with  headache^  and 
appears  to  replace  the  vomiting  which  usually  aeeompinies  migraine. 

Treatment — The  tre^vtmenl  of  diarrhwa  consists,  first,  in  removing 
any  irritant  which  may  be  giving  rise  to  it ;  and,  secondly,  in  sooth- 
ing  any  irritatiou  of  the  intestine  itself  which  way  remain  after  the 
irritant  hfis  been  remove* I  In  the  case  of  artihcial  diarrhtea,  due  to  pur- 
gatives, great  care  nuist  lie  taken  to  ensure  their  removal;  and  thus  it  is 
the  common  practice  to  give  a  s*dine  purgative  next  monn'ng  after  a  dose 
of  cjdomel.  This  practice  is  not  only  useful  in  ensuring  the  removal  of 
waste  prodncts  from  the  intestine,  but  of  clearing  out  the*cidomel  itself ; 
sometimes  if  the  calumel  be  taken  alone  at  night,  and  tio  saline  in  the 
morning,  the  calomel  will  act  as  a  powerfnl  initant,  giving  rise  to  ninch 
pain  :  in  one  case  which  I  t^iw  it  nearly  produced  collapse,  very  much  as 
if  a  dose  of  corrosive  subh'mate  haf!  been  taken;  and  similar  results  some- 
times arise  from  a  colocynth  pill  or  from  proprietary  pills. 

In  the  case  of  dianho^a  caused  by  fooil,  either  excessive  in  quantity, 
objectionable  in  fpiality,  or  so  decomposed  in  th*^  intestiru^  as  to  be  irritat- 
ing, one  of  tlie  best  means  of  stopping  the  diarrh*ea  is  to  give  a  dose  of 
castor  oil  together  ^ith  a  litrle  opium — as  ior  example,  half  an  ounce  of 
castor  oil  an<l  8  minims  of  tincture  of  laudanum.  The  castor  oil  clears 
out  the  intestine  thoroughly,  initaut  matters  are  removed,  aud  the  opium 


eootbes  the  bowel  and  allows  it  to  recover  from  iho  irritatton.  U,  ia 
place  of  a  purgative  an  astringent  he  given,  the  niovomenta  of  the  bowvli 
are  teniporarilj  arrested^  but  tlie  irritant  remains  there  ;  and,  if  it  eoiifiit 
of  decomposing  food,  its  retention  makes  inattei-s  worse,  so  Uut  9km  k 
tliiy  or  two  the  diarrhoea  retmris  in  a  severer  fortn  than  befi»re. 

Another  favourite  remedy  for  tiiarrbuAi  duo  to  indijHivliotus  m  liiri  i* 
compoimd  rhubarb  jx)wder ;  the  rhubarb  and  magnesia  act  itA  pargv 
tivcs  and  clear  out  the  intestine,  while  the  slight  amount  of  Liiniic  ac»ti 
contained  in  the  rhubarb  acta  subsequently  as  an  astringent. 

When  the  dianhiea  ia  due  to  iiritation  in  the  nmcous  tnembranr  d 
the  intestine  itself,  ais  in  the  Ciit^iTh  which  finccee<l3  violent  irntaticc 
aiul  not  to  irrititing  substancea  lying  within  the  boweb  one  of  ihr  mtai 
cunmion  remedies  is  chalk  nuxture.  Lime  forms  with  fatly  tiexih  an  ut 
liohiblo  soap,  and  will  thus  neutralise  such  ncids,  w  hich  are  strong  inte»tiiui 
irritants.  It  will  also  neutralise  other  acids  not  of  the  fatty  aerltiSt  and 
by  its  combination,  cither  vnth  acids  or  albumin,  will  tend  to  form  m  Don 
irritating  pellicle  over  the  mucous  membnine  ;  while  at  the  same  txm 
lime  siilrs  slow  the  movement  of  involnntary  musndur  libn;,  iu»d  twwl  »*» 
lesHcn  peristidsis.  At  the  same  time  tlie  cjirrainativas  pres>ent  in  ihf  %:htl\ 
mixture  aiil  the  expulsion  of  tint  us,  and  prevent  the  jxiiu  which  wuiild 
otherwise  arise  from  its  distending  the  bowel  When  the  pain  h  wverc, 
and  chalk  mixture  alone  is  insufficient,  its  comhimition  with  i>pium  m  th* 
form  of  the  pulvis  croiaj  aroinaticus  cum  opio  of  the  Fharmacc»pf»na  ii 
cxeeeilingly  useful ;  or  5  to  10  mirnms  of  tinctura  opii  may  W  added  U 
the  ordinary  chalk  mixture.  It  in  hanl  to  explain  the  effect  of  hrntiAf  m 
checking  simple  diarrhoea ;  but  there  can  be  no  doubt  that  it  ii  a  liMf^ 
useful  remedy,  and  an  ounce  of  neat  bmndy  is  a  most  useful  remedy  ift 
simple  diarrluiia.  Its  efficacy  may  be  increases!  by  the  addition  of  5  l» 
10  minims  of  tincture  of  opium,  or  20  minims  of  chlnrcidync:  llifl" 
remedies  indeed  often  prove  very  useful  in  checking  diarrbtiM  irithiMit 
brandy,  or  anything  else.  It  must  l»o  borne  in  mind,  however,  that  if  tit 
diarrhfca  depend  Uf>on  irritating  sidtstances,  the  use  of  the«e  rnjiirdiA 
while  giving  relief  for  a  time,  msiy  rench^r  the  diarrhtra  more  troablmaBi 
if  they  are  taken  before  the  iiritatit  suhstanccs  have  been  |ia&sed  out  % 
however,  the  diarrhrea  have  continued  for  some  days  and  the  irritant  W 
alrcacly  removed,  the  brandy  and  opium  may  soothe  the  itilestiiitf  ild 
effect  a  permanent  cure. 

In  many  cascs  diarrhnsa  is  due  to  mixed  causes,  and  there  are  Iwd 
irritating  substances  in  the  intestine  and  an  irritat^*d  or  inHamed  eondiciii 
of  the  mucous  membrane  itj^elf,  A  useful  phm  of  trcatnHTiit  i»,  liu»^ 
fore,  to  give,  first,  a  dose  of  half  an  ounce  of  castor  oil  with  5  U*  10 
minims  of  laudanum.  An  hour  afterwards  let  the  ^mtieiit  take 
warm  tea  or  other  warm  drink  to  assist  the  oiL  After  it  has  ai^ifid  tnif 
administer  a  sedative  such  as  the  following: — R  Bismuthi  carbiMM 
Soilti  bicarbonatis,  aa  gr.  x,;  Spt.  chloroform,  n\^  x, ;  A*\.  mantho^  pipeofi^ 
vel  A<[.  cinnnmomi,  vel  Aq,  ciirynphylli,  ad  Jj.  Ft,  H»t.  Thb  mar  l« 
given  every  four  hours  twenty  minutes  before  food-     At  the 


an  oiiTice  of  inistnra  cretae,  to  which  5  to  8  minims  of  Imifltiinim 
niiiy  bo  added,  should  be  given  after  every  loose  motion.  This  direction 
regulates  the  araoiint  of  astringent  which  the  patient  takes  aeeording  to 
his  requirements  ;  for  if  the  bowels  arc  only  opened  once  loosely  he  takes 
but  one  dose,  whereas  if  there  are  ten  loose  mc»iion^  he  gets  ten  doses. 

For  patients  who  are  travelling,  or  who  eannot  stay  at  home  on 
account  of  business  engagements,  draughts  are  awkw?ii*d ;  for  them 
bismuth  lozenges,  soda-mint  tablets,  or  2U'grain  powdei-s  of  puhis  creta* 
aroma ti  ens,  or  pidv.  cret  aromat.  c.  opio,  are  most  convenient. 

In  place  of  giving  opium  by  the  mouth  the  ilrug  may  frequently  be 
administeix^d  with  gi-eat  advantage  by  the  bowel  ;  either  as  the  oniinary 
enema  opii  containing  half  a  drachm  of  laudanum  in  two  ounces  of 
starch  mucilage,  in  tlie  form  of  a  morphine  suppository,  or  of  a  compound 
lead  suppository,  where  the  astnngent  action  of  the  lead  tends  to  sup- 
plement the  soothing  action  of  the  morphine. 

The  pain  which  frequently  accompanies  diarrhira  may  be  greatly 
leasencd  by  the  application  of  a  large  warm  fomentation  or  poultice  to  the 
abdomen.  In  cases  where  these  remedies  eannot  readily  he  ii]>pHed,  as  on 
a  railway  journey^  relief  may  be  obtained  by  applying  a  tin  or  india* 
nibber  bag  conttdning  hot  water  to  the  alidomen  over  the  clothes.  In  the 
case  of  a  poultice  it  is  >>est  not  to  apply  it,  as  is  sometimes  done,  directly 
to  the  skifi,  or  with  only  a  thin  bit  of  muslin  between  it  and  the  skin, 
for  in  this  fashion  the  poultice  must  either  be  allowed  to  become  half 
cold  or  the  patient's  skin  will  l)e  scalded.  Much  more  relief  is  idlorded 
by  putting  two  folds  of  flannel  between  the  skin  and  the  poultice,  which 
may  then  bo  made  boiling  hot,  and  the  heat,  coming  gradually  through 
the  flannel,  docs  not  burn  the  skin. 

Carminatives  frequently  lessen  the  pain  greatly  by  rendering  the 
contraction  of  the  bowel  more  even,  lessening  spasm,  and  assisting  the 
escjipc  of  flatulence,  A  useful  mixture  is  half  a  drachm  of  aromatic  spirit 
of  ammonia,  half  a  drachm  of  eompotuid  tincture  of  cardamoms,  and  ten 
or  fifteen  minims  of  spirit  of  chloroform.  Ten  minims  of  compounfl 
spirit  of  ether  may  be  substituted  for  the  spirit  of  chloroform  in  the 
mixture  or  added  to  it ;  antl  if  the  pain  be  very  great,  half  a  drachm  to  a 
drachm  of  the  compound  tincture  of  camphor  makes  a  useful  addition. 
The  whole  of  this  may  be  given  in  an  ounce  of  water,  or,  still  better, 
perha[ts,  in  peppermint  water. 

In  cases  where  disten?iion  of  the  colon  with  flatus  is  very  great,  it 
may  sometimes  be  relieved  by  passing  a  long  flexible  india-rubber  tube 
into  the  colon  ;  bub  usually  the  wind  may  be  brought  away  by  injecting 
about  four  ounces  of  dill-water,  pepper  and  water^  or  some  other  carmina- 
tive. Or  an  enema  of  turpentine  may  bo  employe*! ;  but  probfddy  the 
best  of  all  injections  for  the  relief  of  tympanitic  distension  h  the  enema 
assahetidie,  althotigh  its  disagreeable  odour  prevents  it  from  !»eing  used 
60  frerjuontly  as,  from  it5  great  power  of  relieving  fiatuleiice,  it  would 
othenvise  \ye, 

Diarrhcea  due  to  decomposed  food,   to  mushrooms,  or  to  cheese,  is 
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beat  treated  bj  clearing  out  the  bowels  by  eastor  oil ;  but  along  wHh  tk» 
belladonna  or  atropine  should  be  given,  becuuse  atropine  is  mi  Antkkw 
to  tnuscarine,  the  poisonous  alkaloid  of  niushrooTtis,  and  to  a  rabcUnei 
which  is  likewise  formed  by  the  decomposition  of  albumin.  Ten  niniai 
of  the  tincture  of  bellarlonna,  or  yw^^^*  ^^  ^  grain  of  atropine,  ttuijr  bt 
given  Gvery  half  hour»  or  every  hour,  either  until  the  diarrhu-a  is  Itm^  or 
till  the  syinptoraa  of  physiological  action  have  begun  to  show  thetiiielvei  in 
dryness  of  the  mouth  or  dilatation  of  the  pupil  Of  coarse  thid  inaedr 
must  be  used  under  constant  supernsion,  as  it  is  hardly  fiafe  to  Icati  il 
to  the  patient's  fnends  to  decide  when  the  dnig  is  to  be  stopped. 

In  a  case  where  tiiarrhtea  is  due  to  microbic  infection  one  mmj  cam- 
bine  the  administration  of  various  antifteptics,  to  destroy  the  microti*! 
themselves,  with  measures  for  the  removal  of  the  poisons  which  tbtr 
form.  Among  the  moat  powerful  of  these  is  mercury  in  various  forms- 
gray  powder,  calomel,  conosive  sublimate,  and  period ide. 

The  first  two  may  bo  given  in  single  doses  of  five  groins  of  gm? 
powder,  or  two  to  three  of  calomel ;  or  in  di\nded  doses,  such  as  oo^ 
third  to  two  grains  of  gray  |)Owder,  and  one-thinl  to  one-half  a  gmiad 
calomel,  every  two  to  four  hours.  One  thirty-second  to  one'8ixt«<;ut)i  d 
a  grain  of  perio<iide  or  of  corrosive  sublimate,  or  half  a  drHchm  tt>  i 
drachm  of  the  li<]Uor  hydmrgyri  perchloridi,  may  be  used  in  a  similarwir 

Bismuth,  in  the  form  of  carbonate,  aubuitrate,  or  ealicylate,  ii  » 
useful  intestinal  sedative ;  the  carl)onat6  is  the  form  which  acts  W 
with  chalk,  l)Ut  the  salicylate  is  the  most  powerful  disinfectant  lall  flf 
the  three,  and  may  lie  given  with  Kilicylate  of  soda  or  with  «loL 
Salol  passes  throtigh  the  stomach  unchanged,  but  be^oraca  eonfartei  ii 
the  intestine  into  sjdicylie  acid  and  phenol,  h>oth  of  which  aw  fomrnti 
disinfectants.  It  may  be  given  in  doses  of  ten  or  fifteen  grains  m  i 
cachet,  alone  or  with  salicylate  of  bismuth.  /5-Naphthol  ami  its  coo- 
pound  with  sidicylic  acid,  called  naphthalol  or  betol,  are  IjoIIi  tisod  in 
doses  of  5  to  10  grains)  in  the  same  way,  and  for  the  same  puipCM^ 
as  salol  Naphthaline  is  another  useful  intestinal  disinfectant^  mm]  » 
one  of  the  most  powerful  of  them  all  in  deodorising  offeJiMva  hsti 
motions.  In  the  diarrhcpa  of  children,  for  example,  it  completely  ramivsi 
the  offensive  orlour,  but,  so  far  as  my  own  experience  goes,  it  wfll 
not  by  itself  arrest  the  diarrhoea ;  it  has  been  stated  hy  others,  hovent 
to  do  so. 

Besides  killing  the  pathogenetic  bacteria  in  the  intestine  by  WMta»d 
intestinal  disinfectants,  they  may  be  destroyed  by  the  stai|il6  pItt  rf 
starving  them  out.  Although  MacFadyen  and  I  found  thui  htein 
appeared  to  have  the  power  of  adapting  themselves  to  changet]  fooda  iof 
of  manufacturing  new  ferments  wherewith  to  digest  them,  yet  a  eertis 
time  is  required  for  this  adapution  ;  and  if  the  friod  W  rajiidty  lad 
frequently  changed  the  biicteria  may  l)e  starved.  Thus,  when  milk  to 
been  used  as  a  diet,  and  the  intestine  has  become  infectoil  with  buelM 
which  live  readily  upon  milk,  the  complete  stoppage  of  the  milk  for  i 
while,  and  substitution  for  it  of  farinaceous  food  only,  will  tend  to  kill  (^ 


ft  large  number  of  the  bacteria  which  thrive  on  milk.  After  a  day  or  two 
othfflr  bactena  may  grow  ami  multiply  upon  farinaceous  food  ;  but  if  this 
again  be  sudtienly  changed  for  a  meat  juice,  a  great  number  of  those  will 
}»e  killed  ofi",  and  then  by  reverting  to  miik,  and  so  on,  the  vtiiious  Imcteria 
may  bo  gnMlually  eliminated  (rhh  also  articles  on  '*  Cancer/'  'Mlio!era/' 
**  Diarrhi.e4i  of  Lbildren/'  ** Dysentery,"  "Enteric  Fever,"  **Phthim/* 
**  Sprue,"  **  Tuberculusis ''). 

In  the  cases  of  oniinary  diarrbtiea,  which  are  so  common  in  persons 
who  have  been  living  in  India,  Afghanistan,  or  other  tropical  climutea, 
medicines  are  frequently  nselesg  ;  and  the  only  method  of  cure  is  that, 
propose*!  by  Sir  Joseph  Fayrer,  of  putting  the  pfitient  on  an  absolutely 
milk  diet  with  no  other  food  whatever  ;  the  patient,  in  fact,  is  treated 
exactly  as  if  he  had  typhoid  fever.  In  some  eases  the  patient  ma>'  be 
able  to' attend  to  his  work  nnd  even  hiy  on  flesh,  but  this  is  not  usually 
the  case ;  and,  as  a  rule,  while  on  the  milk  diet  he  will  have  to  be  kept  in 
bed. 

Astringents  of  various  kinds  are  frequently  useful  in  diarrhfea  after 
the  actite  «tage  has  passed  o^\  and  it  baa  become  chronic.  The  chief 
astringents  are  some  of  the  heavy  metals  in  various  fonns.  Khubarb,  as 
already  mentioned,  is  useful,  as  after  clearing  away  irritants  from  the 
intestine  its  rheo-tannic  acid  has  an  astringent  action.  Catechu,  in 
various  forms,  rhatany,  logwood,  are  all  occasionally  tiseful.  The  more 
soluble  preparations,  such  as  infusion  and  tincttire  of  catechu,  expend 
part  of  their  energy  on  the  stomach  before  passing  into  the  intestine  ; 
and  therefore  the  ccjm pound  catcehu  powder,  in  winch  the  three 
astringer\ts,  catechu,  kino,  and  rhatany.  pass  into  tbe  intestine  along 
with  two  aroma  ties,  cinnamon  and  nutmeg,  is  perhaps  more  useful, 
in  doses  of  twenty  or  thirty  grains.  Compound  kino  powder  in  10 
grain  doses  is  also  very  useful,  the  kino  acting  as  an  astringent,  and 
the  opium  lessening  pain  and  irritfl.tion.  In  a  very  chronic  case  of 
iliurrha^a  the  lead  and  opitmi  pill  is  useful,  and  so  are  the  sidphates  of 
zinc  attd  copper  in  doses  of  one  to  two  grains  in  the  form  of  pill,  either 
alone  or  with  opium. 

In  all  cases  of  chronic  diarrhc:e4i  the  urine  should  be  carefully  ex- 
amined, and  if  it  be  found  to  have  a  persistently  low  specific  gravity,  and 
to  contidn  a  trace  of  all^nmiuj  great  care  should  be  taken  not  to  check 
the  diarihcea  hastily  by  means  of  opium  or  astringents;  in  such  cases 
ih«  bowels  form  the  chief  channel  for  elimination  of  the  products  of 
tissue  waste,  and  if  the  diarrheal  be  checked  the  patient  may  quickly  die 
of  urtemia. 

In  ca^es  of  tendency  to  dian"ho?a  from  cohl,  and,  indeed,  in  all  cases 
of  chronic  diarrbopa  or  tendency  to  diarrhoea,  the  abdomen  fc?huuld  be  kept 
at  a  warm  ami  erp table  temperature,  either  by  a  flannel  bandage  or  by  a 
silk  scarf  wound  eevend  times  round  it 

Attention  shotiid  also  be  paid  to  the  feet,  the  shins,  and  the  bick  of 
the  neck,  as  a  chit  I  in  those  spots  is  not  unlikely  to  recall  the  diarrhcua 
or  abdominal  pain,  even  although  the  abdomen  itself  be  kept  warm* 
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Cases  of  nervous  diarrhoea  are  to  be  treated  by  moral  remedies ;  tlie 
patient  should  be  encouraged  to  resist  the  inclinntion  to  dofaecate,  just  is 
a  patient  with  a  nervous  irritability  of  the  bladder  is  told  to  resist  the 
desire  to  micturate. 

In  one  particular  class  of  nervous  diarrhoea,  namely,  that  where  the 
introduction  of  food  into  the  stomach  gives  immediate  desire  to  go  to 
stool,  bismuth  before  meals  tends  to  check  the  impulse  ;  the  same  result 
is  sometimes  obtained,  even  more  easily,  by  the  use  <»f  liquor  arsenicalis, 
in  doses  of  half  a  minim  to  a  minim  in  an  ounce  of  water  or  pepper- 
mint water,  ten  or  fifteen  minutes  before  meals.  In  cases  of  diarrhcet 
depending  upon  locomotor  ataxy  small  doses  of  antipyrin  may  prove  useful 

Malarial  diarrhoea,  although  it  resists  the  usual  astringents,  often 
yields  readily  to  quinine  or  cinchona.  When  in  such  cases  the  liver  is 
much  enlarged  and  tender,  the  cure  may  be  quickened  by  the  administn- 
tion  of  a  mercurial  followed  by  a  saline  purgative;  thus  tlie  congestion 
of  the  liver  is  reduced  before  quinine  or  astringents  come  into  the 
field. 

Morning  diarrhoea  may  generally  be  greatly  relieved  and  sometimes 
entirely  checked  by  the  simple  plan  of  telling  the  patient  to  take  no 
liquid  after  five  o'clock  in  the  afternoon  ;  all  the  liquids  should  be  taken 
in  the  early  part  of  the  day.  In  persons,  on  the  contrary,  who  suffer 
from  evening  diarrhoea,  the  liquids  should  be  taken  late  at  night,  and  very 
little  during  the  early  pare  of  the  day.  In  all  cases  the  use  of  alcohol 
should  bo  carefully  regulated. 

In  cases  where  diarrhoea  depends  upon  prolap^^e  of  the  si^^moid  flexure 
into  the  rectum,  it  should  be  treated  by  avoiding  all  articles  of  food 
which  would  be  likely  to  pass  through  the  intestine  undigested  and  to 
irritate  the  tender  part  of  the  bowel.  The  bowels  may  be  kept  opt-n  by 
means  of  an  enema  of  half  a  pint  of  water  every  morning ;  and  im- 
mediately after  the  action  an  astringent  injection  of  one  or  two  drachms 
of  catechu  in  two  ounces  of  water  should  be  thrown  into  the  bowel  and 
retained  there.  In  place  of  the  injection,  ointment  may  bo  introduced 
by  means  of  one  of  Allingham's  o  ntnient  carriers.  If  there  bo  irritation 
in  the  sigmoid  flexure  itself,  I  have  had  an  ointment  carrier,  similar  lo 
Allingham's,  made  of  a  larger  size ;  if  a  soft  india-rubber  tube  be  attached 
to  it  the  ointment  can  be  passed  well  up  into  the  sigmoid. 

In  cases  nf  very  chronic  diarrhoea^  more  especially  where  dysenteric 
or  other  ulcers  are  supposed  to  be  present,  large  clysters  of  disinfectant 
and  astringent  solutions  are  sometimes  useful.  For  this  purpose  a  pint 
or  more  of  the  solution  should  be  employed  in  the  manner  already 
directed  for  the  softening  of  scybala.  These  clysters  m;iy  consist  either 
simply  of  warm  water  or  of  thin  starch  paste,  to  which  are  added  various 
sedative  and  astringent  substances,  such  as  carbonate  of  bismuth  (5  to  10 
grains  per  ounce),  boric  acid  (1  grain  per  ounce),  salicylic  acid  (1^  grains 
per  ounce),  tliyniol  (J  to  J  of  a  grain  per  ounce),  nitrate  of  silver, 
sulphate  of  copper  and  chloride  of  zinc  (i  grain  to  3  grains  per  ounce). 
The  clyster  should  be  retained  as  long  as  it  can  be  with  comforts     On 


account  of  the  risk  arising  from  absorption,  powerful  poisons  like  corrosive 

sublimate,  ioditio  of  mercury,  or  carbolic  acid  aro  inailniissible. 

lu  ciiscs  of  malignant  disease  of  the  bowel  relief  may  be  afforded  by 
a  sedative  &uppi>.sitory  such  as  the  following  :-^l^  Ext.  be1lnb»TL  gr;  J, 
Moi  i>liinm  gr.  jj,  Cocaince  gn  i-1  gr.,  01.  theobrom.  q.s.  Ft  supposiroi  ium. 
If  tho  di^icyLSijd  part  uf  the  bowel  cannot  be  removed  by  surgical  interfe'Tiicc, 
the  bijvvcl  sliuuld  be  kept  open  by  the  use  of  a  warm  water  enema  thrown 
up  the  bowel  high  enough  to  pitss  beyond  the  obstniction  and  aofteri  the 
faeces  above ;  m  as  to  pievent  any  hardened  mass  coming  down  upon  the 
constricted  portion  and  thus  giving  rise  to  sudden  obstruction.  When 
obstniction  threatens  an  artificial  anus  must  be  made  ;  but  when  diiirrha?a 
is  due  to  malignant  disease  of  the  descending  colon  or  t>f  the  sigmoid, 
relief  may  be  afforded  l*y  opening  the  abdomen  and  connecting  the  bowel 
above  and  below  the  diseased  portion,  so  that  the  frecal  matters  pass  by 
the  afTccted  part  instead  of  through  it. 

The  operation  of  complete  excision  of  the  diseased  part  with  union  of 
the  ends  of  the  intestine  has  not  been  very  successful  hitherto ;  but  if 
surgery  improves  as  much  within  the  next  quarter  of  a  century  as  it  has 
done  in  the  last^  it  is  possible  that  such  an  operation  may  be  frequently 
and  successfully  performed,  and  patients  cured  in  cases  and  under  con- 
ditiona  at  present  regarded  as  hopeless, 

T.  Lauder  Britnton. 
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The  DiARRHCEAS  OF  Children 

In  the  young  child — especial] j  in  the  infant  with  hia  feeble  Ul 
upoa  life  —  a  luoseneas  of  the  bowels  may  hn?  a  matter  of  no  liak 
niomont.  It  ia,  indeed,  to  this  derangement  that  a  krge  nninbtr  d 
the  deaths  which  occur  in  infancy  are  due.  The  growing  child  u  man 
dependent  than  the  ftdult  upon  a  continuous  8U|>ply  of  fmnl ;  for,  witli  i 
poorer  blood,  he  h^a  to  cany  on  a  more  considemble  work-  The  adak 
has  only  to  miuutuiti  the  eurrotit  nutrition  of  the  body  ;  the  child,  ^Vk 
doing  thiSf  has  al^o  to  proxide  material  for  growth  and  develofUBOi 
His  organs,  therefore,  are  always  kept  h.ird  at  work ;  and  that  they  Wf 
work  to  good  purpose,  the  blood  must  be  maintained  at  a  normal  etamiBd 
by  a  regular  iuilow  of  nutritive  materiaU  When  the  stipply  i«  soddeol; 
interrupted,  as  must  happen  in  any  deran^^ement  which  gravely  ftfeeto 
the  digestive  functions,  the  blood  at  once  becomoe  poor  and  nutrixioi 
flags.  If  to  this  state  of  oliga^mia  be  added  the  exhaustion  imlneed  bf  • 
eopious  drain  from  the  bowels^  the  consequences  to  a  young  infauKmif 
btj  disastrous. 

Diarrham  is  a  symptom,  and  as  such  may  1)6  met  with  in  rrot 
degree  of  severity  from  a  simple  looeeness  of  the  evainmtione,  wmk 
causea  little  reduL-tion  of  strength  and  yields  readily  to  treatment,  te  i 
profuse  watery  drain  which  exhausts  the  tissues  of  fluid  an^l  lefuk  U 
death  in  a  few  hours.  The  age  of  the  patient,  the  state  of  hie  geiieni 
health,  the  cleanliness  of  his  surroundings,  the  catise  or  caueee  10  whiA 
his  illness  is  omng,  and  the  pathological  conditions  which  accompeny  il, 
are  all  matters  which  may  have  a  very  definite  intluence  upon  the  coillit 
and  issue  of  the  complruut. 

Etiology. — lu  its  simplest  form  diarrhoea  is  the  r  of  aniU 

catarrh  due  to  direct  irritation  of  the  intestinal  mui  iiie,  otM 

exposure  to  cokl  In  hand-fed  babiea  loo&eneee  of  the  boweis  ie  0bm 
excited  by  unwise  feeding ;  for  the  food,  as  it  passes  undigeeted  Bkmg  tb 
alimentary  canal,  ferments  and  sets  up  catarrh  of  the  mui^us  oieaibmiL 
This  is  especially  apt  to  occur  in  nurseries  where  the  ei  i  '  '  ibod  lor 
the  whole  day  is  prepared  in  the  morning,  as  femientatj  ^^amtam 

begin  in  the  sweetened  mixture.     But  it  is  not  infante  only  u  ba  aofliBrii 
this  way,  for  in  children  of  all  ages  irritability  of  bowol  may  be 
by  improper  food     The  loos^^ness  is,  no  doubt,  an  eflbrt  of  the 
canal  to  rid  itself  of  the  offending  matter ;  and  if  the  dietJUy  be 
at  once  the  stools  soon  recover  their  normal  appearance. 

Chilling  of  the  surface  is  another  cause  of  simple  cKarrbcea. 
when  first  short-coated  often  safer  in  this  way.  Sometimise  tl  ti  ia  ii 
nursery  bath  that  the  chill  is  contracted,  for  with  many  onTMe  h  »  » 
matter  of  principle  to  reduce  the  temperature  of  the  batb  wmlcr  co  tk 
lowest  point  the  child  can  bear  without  showing  signs  of  dietrcM ;  eod  a 
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a  susceptible  child  a  prolonged  l>ath  in  water  which  is  merelj  tepid  irill 
often  set  up  the  complaint. 

The  rapid  alternations  \A  temperature  which  are  so  often  m^t  Arith 
during  an  Englisli  summer — ^the  temperature  falling  Burklenly  10''  or  IG"" 
— are  almost  always  followed  by  an  outbreak  of  diarrh<iea  amongst  the 
children.  Eicketty  subjects,  probably  on  account  of  their  profuse  per- 
i=pirations,  are  especially  prone  to  suffer  from  these  atmospheric  changes; 
and  in  teething  infants  the  process  of  dentition,  as  it  excites  a  certain 
amount  of  fever,  is  often  accompanierl  by  a  mild  relaxation  of  the  bowels* 
In  the  latter  case  it  is  to  the  pyrexia^  and  not  to  the  accidi^ntal  cause  of 
the  pjTcxia,  that  the  complaint  must  be  ascribed.  The  child  suffers  not 
because  he  is  cutting  a  tooth  but  because  he  is  feverish,  and  therefore 
keenly  susceptible  to  changes  of  temperature.  But  even  a  mild  purging 
is  usually  something  more  than  a  mere  catj^rrh  of  the  bowel.  The  relaxa- 
tion is  accom]mnied  by  fermentative  processes  which  are  due,  no  doubt, 
to  the  action  of  Wcteria.  Escherich  found  that  in  undi^'csted  milk 
dischargficl  from  the  Ijowel  two  or^nisms  were  invariably  present  and  in 
large  nnmbers  ;  namely,  the  bacillus  coll  communis  and  the  bacterium 
aerogenes.  These  microbes  attack  the  milk  sugar  especially,  and  a  state 
of  catiirrb  of  the  bowel  seems  to  supply  the  most  favourable  conditions 
for  their  operation. 

The  same  causes  which  set  up  a  simple  diarrhoea  in  a  healthy  child 
will  often  induce  a  much  graver  disturbance  in  one  whose  nutrition  is 
faulty,  or  who  is  living  under  imperfect  sanitary  conditions.  But  the  worst 
forms  of  diarrhoea  occur  during  the  summer  heats,  and  seem  to  be  the 
direct  consequence  of  the  heightened  temperature  aided,  no  doulit,  by 
septic  changes  in  the  contents  of  the  bowcL  It  has  long  been  held  that 
the  prevalence  and  fatality  of  the  stmimer  diarrha?as  have  a  definite 
relation  to  the  degree  of  heat;  and  Dr.  Dawson  Williams  has  brought 
together  much  valuable  evidence  tending  to  show  that  the  prime  element 
in  the  etiology  of  the  illness  is  a  high  minimum  temperature.  Dr.  Henry 
Tom  kins  was  the  first  to  urge  the  value  of  exact  obscrv^itions  npon  the 
temperature  of  the  earth,  for  heat  which  has  sunk  for  a  few  feet  into  the 
groimd  is  parted  with  but  slowly,  and  a  heated  soil  mu>t  do  much  to 
maintain  the  temperature  of  the  air.  He  found  that  as  soon  as  the 
thermometer  registered  59^  to  CI}"*  F.  at  a  depth  of  one  foot  below  the 
surface  the  causes  producing  the  disease  began  to  operate.  Dr.  Rallard 
pushed  the  inc[uiry  to  a  depth  of  fonr  feet,  as  at  this  distance  from  the 
sui'face  the  temperattire  rises  and  falls  more  slowly  still.  He  states  that 
in  summer  the  movtidtty  from  bowel  complaint  does  not  begin  until  at 
four  feet  the  thermometer  records  a  tempemture  of  56**  F.  This  state- 
ment  has  been  confirmed  by  Dr.  J.  Priestley,  who  showed  thnt  the  rise  in 
the  diarrhfiea  death-rate  followed  a  rise  in  the  earth  temperature  to  56°, 
and  fell  again  as  the  heat  of  the  soil  sank  below  that  point. 

In  its  worst  forms,  such  as  occur  mainly  \i\  children  under  two  years 
of  age,  summer  diarrhnea  is  rarely  seen  out  of  large  towns,  and  is  most 
virulent  in  seasons  when  great  heat  is  combined  with  drought.     Many 
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observers  regard  the  affection  as  a  contagious  zymotic  disease ;  and  Dr. 
G.  B.  Liingst'iff  refers  its  origin  to  sewer  air,  or  to  a  miasma  bred  locaDy 
from  the  soil.  The  stools  have  been  searched  frequently  for  bact^ra. 
Dr.  Booker  found  more  than  thirty  varieties  of  microbe  ;  and  from  thm 
of  these  Dr.  V.  C.  Vaughan  obtained  imjx)rtant  albuminous  proiiiicti 
which,  when  injected  under  the  skin  of  kittens,  caused  vomiting  and 
purging  and,  if  in  sufficient  quantity,  collapse  and  death.  Finkelstc'n  also 
has  reported  the  discovery  in  the  stools  of  abundant  rod  like  micro- 
organisms, which  bear  a  close  resemblance  to  the  B.  coli  communis  bat 
show  certain  differences  by  cultivation  on  potato.  As  yet  no  special 
organism  has  been  found  invariably  associated  with  the  attacks;  hot 
Dr.  Booker  stiites  that  a  group  which  he  calls  the  "  protons  "  group  of 
bacteria  was  represented  in  fifteen  out  of  nineteen  cases.  It  is  prolMibk 
that  milk  is  mainly  the  medium  by  which  the  germs  find  their  way  into 
the  alimentary  canal ;  and  certainly  to  one  who  is  familiar  with  the 
indifference  to  cleanliness  commonly  shown  by  farm  labourers,  and  with 
the  filthy  state  in  which  the  cows  often  return  from  their  pastures  and 
stand  about  in  their  stalls,  contamination  of  the  milk  ceases  to  be  a 
matter  for  wonder.  The  influence  of  heat  in  such  a  case  may  be  limited, 
perhaps,  to  farthering  rapid  development  of  the  bacteria. 

Inflammatory  conditions  in  the  cow  may  also  have  a  bad    effect  upon 
the  milk.      Hoist  in  four  separate  epidemics  of  acute  gastro-intestinal 
catarrh  found  the  streptococcus  longus  in  milk  supplied   by   cows  who 
were  suffering  from  mastitis.     He  states  that  these  cocci,  when  injected 
into  mice  and  rabbits,  set  up  diarrhoea,  and  when  swallowed  by  himseK 
caused  colic  and  vomiting.     In  serious  cases  the  ill  effects  produced  by  the 
microbes  arc  not  mere  fermentative  processes  as  in  the  milder  vanetief 
of  diarrhoea,  they  seem  rather  to  depend  upon  decomposition  of  the  proteid 
constituents  of  the  milk  and  the  formation  of  noxious  chemical  compounds; 
these  when  absorbed  give  rise  to  the  toxic  symptoms.     Certainly  in  the 
more  virulent  cases  the  whole  course  of  the  illness  points  to  a  septic  origin, 
especially  as  the  patient  often  dies,  not  merely  exhausted   by  the  drain 
from  the  bowels,  but  in  a  state  of  nervous  collapse,  which  may  continue 
for  many  days  after  the  character  and  number  of  the  stools  has  ceased  to 
be  a  cause  for  anxiety.     This  septic  variety  of  diarrhoea  is  no  doubt  most 
common  during  the  first  two  years  of  life,  but  it  is  seen  also  with  fair 
frequency  at  a  later  period  of  childhood.     It  attacks  strong  subjects  as 
well  as  weakly  ones :  indeed,  a  condition  of  sturdy  health,  although  it 
may  influence  the  issue  of  the  illness  (but  even  this  is  doubtful),  seems  to 
afford  little  protection,  if  any,  against  its  onset.     This  cannot  be  said  of 
other  non-septic  forms  of  puiging,  however  serious  they  may  be.      As  a 
rule  weakness  in  the  child — a  condition  which  implies  a  lowered  power 
of  resisting  hurtful  influences — tends  to  favour  the  occurrence  of  inflam- 
matory diarrhoea ;  and  in  many  diseases  a  looseness  of  the  bowels  is  a 
familiar  complication.     In  typhoid  fever,  measles  and  scarlatina,  diarrhoea 
is  common  :  all  forms  of  catJirrhal  complaints  may  be  accompanied  by  it ; 
and  causes  which  set  up  congestion  of  the  portal  system,  such  as  cirrhosis 


of  the  liver,  and  diseases  of  the  heart  and  langs,  lead  to  obstruction  in  the 
whole  venoiia  systrm  and  help  to  induce  it. 

Morbid  anatomy. — The  morbid  appearances  connected  with  inflam- 
matory slates  of  the  Ik»wc1  in  thL^  adnlt  are  de4ilt  with  at  length  else- 
where, in  tlio  ehilil  the  lesions  are  ninch  less  constant  than  is  the  cuse 
with  older  pei^oiis,  and  it  is  often  a  matter  of  sni-prise  that  after  death 
fi"om  a  severe  attack  of  bowel  complaint  the  mortjid  appearances  shoidd 
be  so  ill-delined.  This  ciniona  w*int  of  correspondence  between  the 
serioiis  symptums  ol>serveil  tluring  life  and  the  slender  traces  noted  later 
in  the  bowel  njay  bo  seen  l)oth  in  acute  and  chronic  cases.  Inflammatory 
re^lness  and  swelling,  patches  of  false  membrane,  ba-morrhagie  extravasa- 
tions, anil  umri'  or  less  deep  ulceration  of  the  mncons  meml»raTie  may  all 
l>e  present ;  but  wo  never  feel  certjiin  that  wo  shall  (ind  them.  We  see 
them  in  one  case,  in  another  w^hich  pi^sents  symptoms  appiirently  iden- 
tical we  look  for  them  in  vain.  Ujcei-ations  of  the  l>owel  are  more 
commun  in  the  subacute  and  chrotuc  crises  than  in  those  which  run  a 
shorter  course,  and  are  often  auspecteiJ  when  not  actually  present.  In 
the  worst  f«>rms  of  choleraic  ilianho-a  the  most  markeil  cbanges  are  seen 
not  in  the  liowel  but  in  distant  jKirts  of  tlie  body.  Aruemia  of  ibe  brain 
and  other  organs  is  common ;  but  sometimes  theie  is  hyperemia  of  the 
meningets  and  ceiebral  cortex  due,  [Hjssilily,  to  tbe  actiun  of  microbes  or 
of  the  ptjison  they  originate.  In  the  chronic  form  of  ditirihoja  meniiii^eal 
hiemorrlisi^e  may  (X'cur,  or  thedural  sinuses  may  be  blocked  by  thronibuses 
from  infective  phlebitis,  Marfan  attributes  all  tht^se  lesions  to  jiiicrobic 
agcJicy  which  sets  up  toxi-infecti\e  processes,  and  states  that  chronic 
atleetions  of  the  meninges  and  encephalon,  such  as  chronic  hydrocephalns 
and  cerebral  sclerosis,  may  arise  from  an  attack  of  acute  gastro  entcritifi 
in  infancy.  Of  other  organs  the  kidneys  are  apt  to  bo  the  seat  of 
parenchymatous  nc])hritis.  Often  the  liver  is  fatty,  and  in  cases  of 
entero-colitis,  when  the  illness  is  of  some  weeks*  dumlion,  this  fatty 
degeneration  is  seldom  absent.  Iri  addition,  pitches  of  bronchopneu- 
monia may  be  found  in  the  lungs.  8e\  eslre  has  ilrawn  attention  to  this 
compliealion  and  attributes  it  to  direct  infection.  In  four  out  of  five 
cases  of  lironcho-pneumonia  complicating  enteritis,  under  the  vara  of  this 
physician,  Lesago  obtained  [jure  cultures  of  the  Imeillus  coli  from  the 
pitches  in  the  lung.  The  latter  fibserver  states  that  he  has  found  the 
vindent  baeillus  coli  in  the  air  round  the  beds  of  children  snifering  from 
infective  diarrhtea,  and  even  in  sterilised  milk  exposed  for  a  tinxe  in  the 
wards.  Under  such  cynditions  the  spread  of  the  disciisc  to  chiblren 
previously  healthy,  and  the  uccuiTence  of  infective  broncho- pneumonia, 
are  not  difhcidt  to  explain. 

A«:i:tk  DiAiUiHcT-A. — Varieties. — For  convenience  of  description  three 
forms  of  acute  dianhiea  in  infants  and  children  will  he  dest'ril>ed  :  A, 
simple  nun  inrtammatory  diarrhoa  (mild  intestinal  eatarrli)  ;  B,  inllamma- 
te>ry  diarrhoea  (acute  entero-c*»litis) ;  and  C,  choleraic  or  septic  diarrhoea 
(infantile  cholera).     Chroidc  diarrhoea  will  be  discussed  afterwards. 
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A.  Simple  non-inflammatory  diarrhoea. — This  variety  is  a  mere  dir 
order  of  function  due  to  a  mild  intestinal  catarrh.  The  purging  yickk 
readily  to  treatment  if  the  conditions  are  favourable  ;  but  if  it  be 
aggravated  by  insanitary  influences  it  may  pass  into  one  of  the  other 
varieties  and  may  then  prove  fatal. 

Sf/mptoms. — In  infants  the  looseness  may  begin  quite  suddenly,  or 
be  preceded  for  some  hours  by  signs  of  indigestion  and  abdominal  pain. 
The  tongue  is  furred  and  the  child  may  retch  or  even  vomit.  He  i^ 
peevish  and  restless,  and  as  he  cries  draws  up  his  legs  uneasily  as  if 
griped.  At  this  time  the  temperature  may  be  elevated  a  couple  of 
degrees  or  so,  but  there  is  usually  a  fall  after  the  first  discharge  from  tbe 
bowels.  The  earlier  motions  consist  of  thin  faecal  matter  containing 
small  lumps  of  undigested  curd.  They  are  usually  soiu--snielliiig  or  even 
frothy  from  fermentiition.  As  the  discharges  continue  they  become 
thinner  and,  if  the  lower  bowel  be  the  part  chiefly  affected,  they  oft«B 
contain  visible  mucus.  They  are  then  passed  with  some  straining,  and  » 
streak  of  blood  may  perhaps  be  noticed  on  the  diaper.  The  motions  are 
often  coloured  green.  This,  according  to  Pfeiffer,  is  due  to  the  conversion 
of  the  bilirubin  of  the  bile  into  biliverdin,  owing  to  an  abnormal  alkahnitj 
of  the  contents  of  the  bowel.  In  this  case  the  stools  contain  a  large 
quantity  of  bile,  and  their  reaction  is  neutral  or  only  faintly  acid.  Bat 
according  to  some  observers  there  is  a  distinct  variety  of  green  bUxA 
which  is  contagious.  It  owes  its  colour,  they  say,  to  a  sjxjcial  pigment 
which  is  generated  by  a  rounded  bacillus.  Lesage  even  states  that  he 
has  succeeded  in  cultivating  this  microbe  and  in  setting  up  a  green 
diarrhoea  in  animals  by  injecting  it  into  the  blood.  This  experience  has 
not  as  yet  been  confirmed  by  the  experiments  of  others ;  but  I  think 
many  cliniciil  obseivers  may  be  disposed  to  agree  with  Lesage  as  to  the 
occasional  contagiousness  of  an  appirently  harmless  diarrha?a. 

At  first  the  motions  are  passed  frequently  and  in  large  quantity  ;  but 
soon  they  become  less  numerous  and  only  number  five  or  six  in  the 
twenty-four  hours.  As  a  rule  griping  is  not  noticed  after  the  first  few 
dejections,  and  there  is  no  tenderness  or  swelling  of  the  bellv.  The 
child,  however,  evidently  suffers  in  his  nutrition  ;  his  colour  fades,  and 
his  flesh  very  quickly  l)ecomes  soft  and  flabby.  This  form  of  looseness 
appears  to  be  due  to  direct  worry  of  the  mucous  membrane,  and  tends 
to  subside  of  itself  when  the  irritating  matter  has  been  discharged.  If 
in  warm  weather  it  persist  beyond  a  very  few  days  it  may  pass  into  a 
more  serious  forni. 

In  older  children  the  symptoms  are  much  the  same  as  in  infants ;  but 
as  the  patient  is  stronger  his  nutrition  suffers  less,  and  although  he  mav 
look  pale  he  loses  little  flesh.  His  tongue  is  furred,  but  unless  the 
stomach  is  disordered  as  well  as  the  bowels  the  child  is  in  good  spirits 
and  tiikes  his  food  well :  indeed,  if  not  troubled  with  abdominal  pain  he 
will  not  allow  that  he  is  ill. 

There  is  a  special  form  of  looseness  of  the  bowels  to  which  children 
are  subject  at  the  age  of  five  or  six  years  and  upwards.      It  is  called 


"  lientenc  diarrhctja/^  anrl  appears  to  be  clue  to  an  exaggerated  peri* 
staltic  action  of  the  bowel??,  for  the  stouls  follow  directly  upon  a  meal 
with  great  ur;L:eiic3'  and  sire  preceded  by  Bovere  nlnjimiitml  paiu.  The 
child  may  be  uoticeci  to  turn  pale  soon  tifter  sitting  down  to  table,  and 
often  rises  and  hurries  froro  the  room  before  the  meal  is  at  an  end 
The  isame  thing  occurs  whenever  fcKxi  in  taken,  and,  in  addition,  the 
bowels  may  mt  in  the  early  morning,  or  wht*n  the  eluUl  first  leaves  his 
bed.  The  motions  consist  of  undigested  food  and  mucus.  Srmietimes 
the  pains  arc  complained  of  without  being  followed  by  a  stool ;  and 
aometimea,  although  the  bowels  act  with  urgency  after  a  meal,  abdominal 
discomfort  seems  to  be  absent  The  tongue  is  slightly  furred,  or  is  red 
and  irritable  luoking  with  projecting  papilla?.  This  form  of  ItxjsenesB 
interferes  greatly  with  niitritiom  The  act  of  eating  seems  to  rouse  the 
muscular  coat  of  the  bowel  to  excessive  movement ;  it  is  not  that  the 
stools  are  numerous,  but  that  they  contain,  little  changed,  nearly  all  the 
food  that  h\^  been  taken.  The  child  may  eat  heartily  enough,  but  the 
meal  is  carried  so  (piickly  along  the  alimentary  canal  that  tlie  process  of 
digestion  can  hardly  begin.  As  a  consequence  the  patient  soon  becomea 
pale  and  languid  and  thin  ;  and  if  the  derangement  continue,  as  it  often 
does  for  weeks  together,  his  evident  loss  of  flesh  causes  the  greatest 
anxiety  amongst  his  friends. 

B.  Inflammatory  dlarrhoBa  (enter o-colltls).— Inflammatory  diarrhcpA 
is  a  much  more  serious  complaint  than  that  just  described,  Wlnle  it 
lasts,  not  only  is  nutrition  put  a  stop  to,  but  the  patient's  little  stock  of 
strength  is  reduced  by  high  fever  and  a  profuse  watery  diarrhom.  The 
disorder,  therefore,  is  a  serious  trial  even  to  a  stuttly  child,  and  often 
proves  fatjd  to  feeble  children  and  infants.  In  such  patients  symptoms 
of  depression  come  on  early  if  the  purgirrg  be  severe,  and,  m<u cover,  in 
infancy  thei^e  is  a  special  tendency  to  deficient  action  of  the  kidneys 
which  t'uids  greatly  to  the  danger  of  the  illness. 

This  form  of  drarrho?a  is  associated  with  evidonces  of  inflammation, 
and  sometimes,  irr  protracted  cases,  of  ulceration  of  the  intestinal  mucous 
mendirane*  It  may  begin  suddenly  or  gradually,  arrd  ofterr  follows  uporr 
an  attack  of  mild  intestinal  catarrh,  or  is  a  sequel  of  the  septic  form  of 
diarrhtpa  to  be  afferwaidstlescribed.  When  estahlished  its  chief  features 
are  a  high  bodily  tempeniture  with  frequent  and  watery  discharges  from 
the  liowels.  It  is  dithcult  to  s^iy  whether  all  the  synrptoms  ar'e  (hie  to 
the  anatomical  changes  noted  in  fatal  cases,  or  'whether  unwholesome 
fermentations  in  the  bowels  and  the  absorption  into  the  system  of 
poisorrous  ptomaines  may  not  bo  anaweralde  for  some  of  them.  I  believe 
that  this  rroxious  d* 'composition  is  present  at  any  rate  in  the  cases  where 
eiiil\^  signs  of  collapse  are  noted,  or  ivhere  the  coui*so  of  the  illness  is 
exceiuiorrally  rapid  and  seveix*. 

Si/mj'hftt.'^. — As  a  rule  the  first  symptoms  are  those  of  an  intestinal 
catan'h.  In  inffiTrts  there  is  some  abdominal  pain,  as  shown  by  cries  and 
uneasy  movements  of  tlie  legs  ;  and  the  loose  stools  consist  of  xuidigested 
and  fermenting  matter.     If  there  be  any  giistric  witatTh  the  child  vomits 


aUo.  After  the  food  conUine<l  in  the  liowcla  Ims  been  eraciiiaicd  lit 
stools  get  thinner  and  more  oifcnsive»  and  tire  tintiHl  brown  or  p^oL 
Oh^n  tbey  number  ten,  fifteen,  or  twenty  in  the  day  and  nlj^ '  !  'h 
more  freifucntly  they  me  \rdmed  the  thinrior  they  Ijeeome,  *} 

vary  in  character  from  time  to  time  and,  although  alwsiy*  n  ^t 

are  thin  and  past}',  or  frothy  and  dark,  nr  curisiMt  of  a  gii  *r> 

fluid  which  deposits  a  J5mall  ijuantity  of  thin  fa^ad  matter.  iSo  l(»ng  w 
the  lower  bowel  is  imatVccted  there  is  no  rancua  visihlc?  to  tho  imkc<i  crt 
Under  the  microscope  tbey  are  fotind  U*  consist  of  |jiirticle«  i»f  ( 
starch  granuleij,  fra^^iiionta  of  uieiit  fihre,  epithelial  and  railed  Gell%  i 
varieties  of  baeteri:),  luid  unonnuns  qnantities  of  fat. 

The  puriiing  may  l»o  accomi>iinied  by  fever  from  the  tint,  \m%  thm 
at  the  beginning  the  temperature  is  normal,  and  the  ftttJi4:k  has  mil  tli 
characters  of  an  ordinary  intestimil  catarrh.  Sooner  or  later,  ho«Trt«r. 
the  temperature  rises  to  lO-*"*,  or  103"  or  higher,  itnti  the  grivisiil 
aymptoras  at  once  become  severe.  The  child  wastes  quickly  an^l  groti 
very  weak.  His  face  is  pale  ;  his  eyes  get  hollow  ;  aiid  the  curuefi  d 
his  lips  are  encircled  by  a  deep  wrinkle  like  the  mcnuh  of  a  very  oU 
man.  The  tongne  may  l:»e  a  little  furred,  but  is  usually  clean  and  rtd 
and  inclined  to  be  dry.  Sometimes  \ondling  is  dislreftf.ing  ;  thi-  i>uW  :♦ 
then  ver>'  rapid  and  feeble  and  the  uxhaustiun  great  Ttie  akin  . 
is  dry  and  may  bu  iwlduned  al>out  the  buttticks  and  tiacka  of  th«  vm^f 
by  the  irritation  of  the  dischargi-s  from  the  bowels.  The  gocretino  i^ 
urine  is  scanty  ami,  if  t!ic  stools  .ire  profuse  and  watery  or  th^  raoitii^ 
lu'gent,  no  nriiie  may  be  passetl  for  twenty-four  hours  at  a  itrecd^tf 
even  for  several  days.  When  this  is  the  case  I  bavo  known  giMfil 
oxlema  to  ocenr.  In  a  child  of  five  and  a  half  months  old  som  hjr  w$ 
with  Dr.  W.  H.  Hatfield  the  secretion  of  urine  was  suppressed  ftir  ffMirdin 
and  the  child,  althongh  not  obviously  swollen,  pitted  on  preasdre  all  o'*^ 
the  body. 

In  a  few  days  the  depressitm  of  the  child  lit*comes  extreme;  tM 
his  foutanulle  sirdvs  deeply.  His  pulse  is  quick  and  very  ferlil*;  !• 
breathing  is  hurried  and  shallow  ;  his  eyes  arc  hollow  ;  th«  tid* 
purple  and  close  incompletely,  and  his  face  is  livid.  That^  it  i 
great  thitst^  and  the  tongue  m  dry  and  brown,  or  may  be  spiiiikkd  will 
thrush.  The  feet  and  hands  often  ft»el  cold  aUhfiugU  a  tbermcmcitf 
placed  in  the  rectunt  registers  105'*,  106',  or  even  higher.  I  kftve  ism^n 
the  mercury  to  rise  as  high  as  109"*  in  an  infant  wbo  afierwards  r««i»«rBlt 
but  such  an  extreme  temperattue  is  a  very  grave  M^mptum,  and  H  t4» 
heat  mount  rapidly  from  a  moderate  to  a  high  level  the  jiatiefit  isltaQ  itai 
in  a  state  of  collapse. 

When  the  inflammatory  process  affects  esjiechJly  ihu  l^ir^jvr  ht^ 
(colitis)  each  htool  is  [jreeeded  by  griping  jtains  in  the  *    "  '      ^^ 

pan  led  by  nujch  eti'ort  and  straining.      Often  the  Yhjm  ^ai 

when  the  straining  is  urj:ent   the  protrusion   may  be  •  n^pb^ 

The    8t«Kjls    appear    gclatinotis    from    excess    of    mucu  .    -         »ty  !• 
streaked  or  stained  with  blood.     On  this  uceount  the  ooiii|4aitit  if  «te 


spoken  of  as  **  dysentery"  or  '^dyeenteric  diarrhaja."  As  a  rule  in  thia 
country  suih  sym[itonis  are  eusily  controlled,  but  a  bad  chso  is  met  with 
from  time  to  time  in  which  the  vomiting  i&  distressing,  the  abdominal  pain 
freiiucnt.  and  severe,  and  the  tcriesmtm  almost  consUint.  Tho  j>ro lapsed 
mucous  membrane  then  bnl^i^s  from  the  hmly  like  a  bright  red  glisten i»)g 
Imll,  and  is  shot  out  again  at  once  when  an  effort  is  made  to  replace  it.  The 
stools  are  small  and  fref|iient»  and  consist  of  little  else  thiin  mucus,  either 
clear  or  tinged  more  or  less  deeply  with  blomb  In  this  form  tlie  illnesii 
app»roaehes  the  type  commonly  met  with  in  tropical  climates.  The 
temperature  nmy  be  high  and  the  depregsioti  extreme,  and  the  attack 
often  liiiils  fatidly.  If  with  high  fever  the  vomiting  is  obstinate  and  the 
tenesmus  urgent,  we  have  re^isou  to  fear  the  worst. 

In  fatal  cases  of  inllaramatory  diurrha'U  death  is  almost  always  preceded 
by  the  signs  of  general  collapse  above  described.  In  certain  cases  this 
condition  may  bo  due  to  the  occurrence  of  parenchymatous  ne|iliritis  ; 
but  it  is  exceptional  after  death  to  find  obvious  signs,  of  intlammatory 
mischief  in  the  kidneys,  I  l>elieve,  however,  that  an  arrested  secretinn  of 
unne  and  consequent  imperfect  depuration  of  the  bloocl  does  often  occur 
without  leaving  recognfsiddo  tmcea  of  organic  change  ;  for  whenever  there 
is  a  marked  tendency  to  drowsiness  and  collapse  the  skin  begins  early  to 
lose  its  elasticity.  This  change  is  best  noticed  on  the  ulKlomcn  where 
tlie  skin  on  being  pinched  up  lies  in  loose  wTinklcs  hs  left  by  the  finger 
and  thumb.  The  urine  in  such  cases  is  very  scanty  and  dithcult  to  obtain, 
but  Kjellberg  .states  that  it  is  sometimes  albuminous,  aful  depn^iis  epi- 
thelium ami  hyaline  casts  and  small  round  cells.  The  child  is  very  dn)wsy 
and  stupiil,  but,  if  severely  gri|jed,  may  show  signs  of  alKlominal  pain. 
Usually,  however,  ho  seems  to  sutler  little  if  at  all,  but  lingers  on — 
perhaps  lor  days — in  a  ilul!,  aptithetic  state,  careless  of  all  that  passes 
around  him^  until  he  ceases  to  breathe.  In  very  young  babies  the 
drowsinesa  may  deipcn  into  coma^  and  the  infant  (all  into  a  sfate  which 
has  been  called  "spurious  hydrocepbidus/'  from  its  likeness  to  the  third 
stage  of  mcrdngitis.  Lethargy,  at  first  partial  only,  soon  becomes  pro- 
found;  the  child  lies  straight  on  his  back^  with  pinched,  sharp  features 
ahd  a  le4ulen -colon refl  face,  breathing  irregularly  and  sometimes  heaving 
a  sigh.  His  eyes  seen  l>etween  the  half-closed  lids  are  dull-looking ;  and 
the  ])upil3  are  sluggish  and  often  unequal  The  fontanel !e  is  deeply 
Ruuken,  iind  if  the  infant  be  very  young  the  bones  of  the  skull  can  be 
felt  to  overlap.  The  nose,  the  feet,  and  the  hnnds  are  cold,  and  some- 
limes  the  legs  feci  chilled  as  high  as  the  hips.  In  the  rectum  the 
tem|>eratur©  is  normal  or  below  the  level  of  hejilth.  In  this  stiite  small 
greenish  watery  stools  may  still  be  passed  without  effort,  but  ofteri  when 
the  coma  begins  the  purging  ceases.  The  most  energetic  stimulation 
will  usually  fad  to  rouse  a  child  so  profoundly  depressed,  and  life  is 
rarely  prolonged  beyond  a  ^  ery  few  days.  Sometimes  death  is  preceded 
by  a  convulsion.  Symptoms  such  as  these  show  a  very  sluggish  state  of 
the  circulation  in  the  bndn,  and  in  many  crises,  although  by  no  mean.^  in 
all,  they  betoken  a  thrombosis  of  one  or  more  of  the  cerebral  sinuses. 
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After  the  age  of  infancy  tbe  complaint^  although  still  a  dangerMii 
one,  is  yet  of  less  gravity  than  before.  The  child  hiLS  greater  streegA  U> 
face  the  weakening  effects  of  the  illness  and  runs  less  risk  of  grave  mm^ 
plications.  'Iho  nutrition  of  the  patient,  however,  ia  at  onc«  anutii 
He    begins    Btniighlway  to    lose   flesh   and   strength,  his    face 

haggard,  and    his  eyes  are  hollow.       If   vomiting  be  present  

features  get  pinched,  the  expression  more  distressed,  and  wujijitng  goei  ctt 
fiister  than  before.  There  is  usually  thirst,  and  a  craving  fur  fluid  jmj 
load  the  imtient  to  swallow  beef-tea,  milk,  and  other  nourishing  Uquidi, 
l»ut  he  has  no  appetite  for  food.  The  child  is  often  uneasy  and  rcalJt«» 
but  there  seems  to  bo  little  actual  pain  unless  the  lower  bowel  lie  affected 
The  stoola  are  watnry  and  durk  in  colour,  or  may  be  yellow  or  green  faooi 
excess  of  biie.  Oft^^n  they  contain  lumps  of  cutt]  und  oiaasee  of  fat,  aad 
hiwe  a  very  offensive  odour.  The  urine  is  high  colourt^d  and  acacity 
according  to  Nothnagel,  may  contain  excess  of  indican.  If  vtmd\ 
urgent  the  renal  secretion  may  be  almost  suppressed.  bi  such  mm 
the  skin  becomes  markedly  inelastic,  especially  over  the  belljr ;  aiid  tfci 
abdominal  wall  itsL'lf  is  oft^n  so  sunken  and  hollow  as  to  rnitiBUl*  tbit 
of  a  c^ise  of  tubercular  meningitis.     The  temperature  is  eit'  \*M 

throughout  the  attack,  as  in  the  case  of  younger  children,  -  ifter 

the  first  faw  days  u>  a  level  below  that  of  health.  If  the  eaae  end  ladlf 
death  is  generally  due  to  exhaustion  ;  therefore  a  |>atient  who  u  alradf 
weak  when  the  attack  begins  has  necessarily  a  less  chance  of  reeoftry 
For  this  reason  inflummatory  diarrhoea,  occurring  as  a  com  plication  in  tk 
course  of  another  illness,  must  always  give  rise  to  much  anxiety. 

The  iUmVion  of  acute  entoro-colitis  is  usually  short      A  fatal 
rarely  lasts  longer  than  a  week,  and  often  comes  to  an  end  on  tlic 
or  fourth  day.     The  immediate  danger  is,  of  course,  in  proportioil  lo  libt 
violence  of  the  symptom"* ;  but  it  does  not  follow  that  a  case  wfckl 
begins  mildly  mu:*t  always  end  in  recover)'.     The  illneae  may  dug  ^ 
for  days  or  even  weeks,  varying  in  intensity,  but  gradually  bringji^  lit 
child  lower  and  lower  until  he  sinks  from  exhaustion.     Thew,  H  ootf 
be  owned,  are  usually  the  cases  where  the  patient  is  regularly  wasliedw 
exposed  in  other  ways  to  cbill.     On  the  other  hand,  we  sometim6i*> 
the  attack  begin  violently  enough  with  high  fever  and  frequent  wiiilt 
stools ;  but  after  a  day  or  two  the  temperature  falls,  the  purging  ahi&a^ 
and  all  d.inger  is  at  an   end,      Tliese  abortive  attacks   are  sameCtBH^ 
described  a^  a  special  variety  of  the  complaint.     Of  patients  who  siirtF" 
some  mend  quickly  ]  others  are  left  pale,  fwble,  antl  subject  to  cstirrb. 
others,  again,  suffer  for  months,  and  even  die  at  last  of  a  chrow  i*- 
testina]  derangement  which  is  often  complicated  with  int4}stinal  uliNTwlic^ 
and  sometimes  dependent  upon  it. 

Complications. — There  are  certain  intercurrent  lesions  whit  h  irn}  -« 
met  with,  especially  in  the  more  protractwl  ch*cs.  and  tuld  la  ilu-  d^njfJ* 
of  the  illness.     Simple  and  parasitic  ^'  are  not  rart%  and  inrr*^*^ 

the  difhfuhy  of  feeding  the  patient.      I  y  catarrh  often  conies-^' 

and  as  the  child  becomes  exhausted,  collapse  of  the  lung  it  apt  to  <x^< 
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and  lielps  to  shorten  his  life.  Catarrhal  piieuraonia  has  alrciidy  been 
referred  to.  Accoixling  to  Lesage  it  is  due  to  direot  infection  of  the 
\yin^s  by  breathing  air  taijitod  with  tho  virulent  batilhis  culi.  iVa  it 
greatly  iiicrcjtses  the  weakness  of  tfio  patient  and  haptens  the  end  the 
pulmonary  inflammation  al  the  time  of  dt\ath  ia  uanally  still  in  an  early 
stage.  On  this  account  it  often  passes  unheeded^  especially  as  the  great 
weakness  of  the  patient  forbids  complete  examination  of  the  chest. 

A  few  twitching  movements  may  be  noticed  before  the  end,  Imt  are 
not  common.  Sometimes  violent  convulsive  seizures  occur  early  in  the 
illness^  and  are  followed  by  a  stiite  of  stUfwr  from  which  the  child  can 
never  afterwards  be  roused  As  far  as  my  experience  goes  this  only 
happens  in  ciises  whore  the  patient  is  living  in  dangerously  insanitary 
conditions.  Some  years  ago  1  s«i\v  with  Dr.  Ford  Anderson  a  little  giil 
of  fifteen  months  old,  who  had  l>eeii  seized  early  on  June  9th  with  IcMjse- 
nes8  of  the  bowels.  In  the  course  of  the  afternoon  the  child  had  a  fit, 
and  in  the  evening  the  convulsions  retnrne<l  and  the  patient  lay  twitch- 
ing, on  the  right  side  only,  fur  seven  hours.  After  the  nervous  symjitoms 
had  subsided  the  child  remained  in  a  stupor.  The  temperature  was 
uniformly  high  and  on  the  second  day  was  lOS"  in  the  rectum.  On 
12th  June,  the  fourth  day  of  the  illness,  the  rectid  temperature  M*iis 
103'6^  The  bowels  were  then  acting  seven  or  eight  times  a  day,  the 
stools  being  loose  and  green,  ^vith  some  ciu'd-like  lumps  and  a  little  mucus. 
The  child  lay  in  an  unconscious  state  with  eyelids  partially  closed.  The 
cheeks  were  a  little  flushctl  and  the  complexion  was  of  a  smoky  tint. 
The  pupils  were  equal,  of  normal  size,  and  acted  well  with  light.  The 
alxlomen  was  a  little  flaccid,  but  not  retracted  or  donghy  to  the  touch. 
The  state  of  the  house  in  which  the  child  was  living  was  known  to  be 
in.'!ianit;^ry,  and  the  mother  had  suffered  from  diarrhoea  several  days 
previously.  The  little  girl  died  on  the  fifth  day  without  any  return  of 
consciousness.  T)n  Fonl  Anderson  exaniiiieil  the  bu<ly  aftA.'r  death,  IniL 
found  only  swelling  and  redness  of  Peyer's  patches  and  universal  fluidity 
of  the  blood.     The  brain  was  healthy. 

An  acute  otitis  media  sometimes  arises  in  tho  conrBe  of  an  intes- 
tinal affection  and  may  set  up  serious  cerebral  symptoms.  Therefore  In 
all  cases  where  such  symptoms  appear  the  ears  should  be  examined  with  a 
speculum  and  reflected  light  I  hitve  known  delirium,  convulsions,  rigidity 
of  the  muscles  of  the  neck,  and  a  condition  apjjroaehing  coma  to  cease 
quickly  when  a  |>erforation  of  the  tympanic  membrane  has  allowed  pent-up 
pus  to  escape  from  the  ear  cavity. 

Diafjnims, — ^Before  pronouncing  a  case  to  bo  one  of  inflammatory 
diarrhrea  wo  must  be  carefrd  to  exclude  other  feverish  eom[ilii]nts  which 
sometimes  start  with  digestive  troubles.  Pneumonia  and  some  of  the 
eruptive  fevers  may  begin  in  this  way.  The  skin  then  must  be  searched 
for  signs  of  rash,  and  as  we  proceed  with  our  examination  the  early 
symptoms  of  measleSj  scarlet  fever,  and  tho  like  must  be  kept  in  mi  nth 
An  acute  enterocolitis  is  not  often  confused  with  typhoid  fever  during  the 
first  few  years  of  life,  for  tlie  latter  complaint  is  rare  in  early  childhooil, 


and  when  it  occui-s  is  accompanied  more  often  by  confined  bowcU  thm  hf 
diarrhoia.  In  the  older  children,  however,  there  may  be  some  tuioertaiirtj 
upon  the  point;  hut  in  entero-co litis  the  ahnipt  onset  and  shorter 
of  the  illness,  the  severity  of  the  purging  from  the  first,  the 
expression  of  the  patient,  and,  as  time  goes  on,  the  absence  of 
of  splenic  enlargement,  should  be  sufficient  to  exclude  the  upedfie  fi 
It  may  be  remarked  that  a  **  pea-soup "  look  of  the  motions  for  m  ibj 
or  two  is  in  itself  no  proof  that  the  complaint  is  typhoid.  Stools  of  tUi 
kind  are  not  uncommon  in  the  diarrh(r4is  of  children,  and  we  must  Ml 
be  deceived  by  them,  especially  as  a  trained  nurse  mny  cause  some  ti 
by  confidently  pronouncing  the  case  on  this  symptom  alone  to  be 
enteric  fever. 

The  seat  of  the  inflammation  in  the  bowels  may  often  be  inferfid 
from  the  ajjpearance  of  the  stools.  Nothnagel  has  shown  thai  ntaeoi  k 
always  present  in  the  evacuations,  and,  when  invisible  to  the  eye,  can  1» 
detected  by  the  microscope.  The  higher  in  the  intestinal  tract  the  ttifUat* 
mation  is  se^itcd  the  more  intimate  is  the  admixttare  of  the  mitciu  irili 
the  fiecal  contents  of  the  bowel  In  a  ci»tarrh  limited  to  the  tt(ip9 
of  the  bowel  no  mucus  is  visible  to  the  naked  eye,  but  it  can  be  A 
by  the  microscope.  In  sneh  a  case  the  colon  twiy  be  taken  uf 
healthy*  If  under  the  microscope  the  mucus  is  seen  to  be  tinted  wish 
bile  we  infer  that  the  jejunum  and  ileum  are  also  involved  ;  the  prcnttw 
of  bile  indicates  also  that  there  is  increased  peristaltic  action  of  the 
cular  coat  forcing  the  contents  along,  for  if  the  l>ile  linger  in  the 
it  becomes  changed  in  appearance  and  ceases  to  respond  to  Gmeitn's 
If  mucus  be  plainly  visible  to  the  naked  eye  the  lower  bowel  is  alwiri 
affected.  Pulpy  stools  containing  dabs  and  drops  of  free  munas  point  te 
the  colon  ;  and  pure  mucus  in  large  quantity  to  the  sigmoid  flrxuR. 
Scybala  imbedded  in  mucus  show  catarrh  of  the  rectum,  in  whidi  an 
painful  tenesmus  is  almost  invariable. 

It  is  scarcely  possible  in  a  ca^^c  of  entero-colitis  to  be  quite  aure  as  (o 
the  exact  pathological  condition.  Ulceration  is  probably  present  tn  ibl 
more  protracted  cases  only,  and  even  in  the^e  must  not  be  too  hatulf 
assumed.  Blood-stained  stools,  as  Dr.  Donkin  has  well  pointed  oult  «*^ 
not  be  held  by  themselves  to  imply  actual  breach  of  surface,  since  oodllf 
of  blood  from  a  merely  congested  mucous  membrane  is  far  from  uneofnSMB. 
8till,  attacks  of  colicky  pain  preceding  the  stool,  with  some  inctfamJ 
tension  of  the  abdominal  wall,  are  symptoms  which  should  excite  inqwrf 
If,  in  addition,  there  be  moderate  tenderness  on  deep  pressure  along  tii 
course  of  the  colon,  and  especially  if  small  dark  clots  can  be  deUseted  a 
the  stools,  the  presence  of  tdceration  of  the  larger  bowel  majr  hi  otf* 
than  suspected. 

Pro*juo4i(. — An  attack  of  inflammatory  diarrhoea  is  a1  frays  a  mnom 
thing,  and  if  the  complaint  occur  in  an  infant,  especially  in  one  whtm 
digestive  organs  are  continually  overtaxed  and  tessed  by  ill-clui^m  loei 
disastrous  consequences  may  be  expected.  The  prospect^  tlief«l09%  il 
less  bright  in  infancy  than  in  later  life,  and  is  glooany  in 


to  tliG  degree  to  whkh  the  riiitrition  of  the  patient  13  iiufwiirerl.  The 
teniimratiire  {tukcri  in  Lh<j  rectum)  is  a  good  test  of  the  gntvity  of  the 
chihrs  coiKlitioiK  If  it  rcriuiiri  at  or  aljove  10^^"',  or  shoot  uji  suddenly 
from  a  kiw  to  a  hi-^h  h'velj  the  danger  is  gnvit ;  on  the  other  hand,  a 
fall  ill  the  thermometer  is  a  hopeful  sign  ;  and  if  the  bodily  heat  l>ccomti 
fjormul  (in  the  rectvim)  wo  may  look  for  recovery,  although  no  immediate 
improvement  be  noteil  in  the  unmlier  or  character  of  the  stook  In 
addition  to  a  high  temi^rature  other  signs  of  serious  import  are : — 
persistence  of  the  vomiting,  heavine^^s  and  tenilency  to  collapse,  noisy 
breath ii^g,  convulsions,  loss  of  elasticity  in  the  skin,  Th*^  l;iBt  synijitom 
is  one  which  it  is  imiHjrtjtnt  to  watch  closely,  for  little  improvement  can 
bo  expected  nntil  the  elasticity  of  the  skin  is  restored. 

C.  Choleraic  or  septic  diarrhoea  (Summer  diarrhoea ;  Cholera 
infantum). — This  form  of  the  illness  is  especially  ^  comphiint  of  hot 
weatiicr  and  crowded  cities.  AlthouLih  not  nnknown  in  later  childhood 
it  is  in  infancy,  during  the  cutting  of  the  milk  teeth,  that  the  disorder 
is  most  prone  to  oi'cur ;  and  from  its  rapid  course,  its  grave  symptoms, 
and  its  too  commonly  fatal  ending,  is  one  of  the  most  justly  dreaded  of 
the  illnesses  of  early  lifc^  It  is  a  noteworthy  featuie  of  the  cnmjdaini 
that  the  patients  arc  so  often  stnixly,  well-nourished  babies  ;  for  strong 
children  are  not  less  likely  to  sutTer  from  it  than  wc4ikly  ones,  and  when 
seizeil  m:iy  die  almost  as  quickly*  I  think  boys  are  more  subject  to  it 
than  girls. 

St/mptoms. — The  complaint  comes  on  rjuite  suddenly.  The  child  may 
have  seemed  cpiite  well  up  to  the  time  of  the  atUick,  or  may  have 
suffered  for  a  few  days  from  a  slight  ordinjiry  looseness  of  the  liowels. 
All  at  once,  however,  he  is  found  to  look  pale,  pinched  and  ill.  Me 
%^omits,  throwing  up  first  the  food  he  has  Uiken  ;  afterwaids  a  thin 
watery  nmcns  culonred  nn>re  or  less  deeply  with  bile.  His  motions,  in 
the  lieginning  thin,  fwcnlent,  anil  veiy  oHensive,  soon  turn  to  mere  serous 
fluid,  which  loses  for  the  most  jjart  its  rejK*!lent  odour,  and  leaves  only  a 
yellowish  sfciun  with  no  trace  of  faecal  mutter  upon  the  <liapcr.  The 
action  of  the  bowels  is  not  attended  by  any  griping  or  tcne>n)us,  but 
the  fre(pi*'nt  profuse  stools  so  diain  the  tissues  of  fluid  that  the  child 
falls  away  with  st^trtling  snddetujess*  After  an  absence  of  only  u  few 
hours  we  find  him  so  changed  that  we  hardly  know  him  again.  His 
eyes  are  sunken,  his  cheeks  are  hollow,  and  his  nose  is  pinched  nnd  thin. 
His  body,  tof>,  has  shrunk  up  and  his  llesh  feels  soft  and  doughy.  The 
skin  is  inelastic,  esj^eeially  over  the  aUlomen  ;  often  it  lies  there  in 
loose  folds,  and  the  abdominal  wall  may  be  as  deeply  liollnwed  as  in  the 
most  pronounced  case  of  tubercular  meningitis.  Thirst  is  of  coui'se 
extreme.  If  the  chihl  can  talk  he  asks  continually  fnr  drink  If  he  he 
an  infant,  he  sucks  his  lips  and  lies  whining  fretfully  with  his  eyes  fixed 
upon  any  cup  or  vessel  holding  fluid.  Knt  his  thirst  is  little  relieved  by 
what  he  takes;  indeed,  anythiTig  swallowed  is  usually  returned  in  a 
few  seconds.  His  lips  are  tiry,  atul  the  wrinkle  which  curves  on  each 
aide  round  the  angle  of  the  mouth  makes  them  seem  to  project.     The 
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tongue,  if  clean  ant]  moist  at  first,  soon  lieenmes  dry  and  brown.  Tin 
iirino  13  scanty  and  may  be  quite  suppressed.  Tlie  pulse  i;*  r.\pid  lad 
weak.  Tlie  t4imperatiire  is  high.  Even  when  tbo  sktii  is  cvtA 
touch  and  tho  feet  ato  quite  cold  a  thermometer  lield  in  the  rectum 
often  rrgistor  a  hcitt  of  104^  or  105^  On  this  account  the  tettipvrmturc 
of  the  axilla  or  groin  must  ni*t  l»e  taken  as  a  guide  to  the  interrud  bttt 
of  the  body.  At  first  the  patient  \s  very  restless  and  cannot  bleep;  bo 
throws  about  \m  arms  and  whim  pens  feebly  as  kuig  as  be  biis  stren^li  to 
do  80  ;  hiter,  he  iius  in  a  drowsy  state  with  dull  eyes  unci  hjdf-claiei 
tids  taking  no  notice  of  any  one.  His  fontanelle  is  deeply  sunketi,  and  is 
a  young  infant  the  bones  of  the  skidl  can  be  felt  to  overlap. 

Vomiting  now  usually  ceases,  but  small  watery  motions  coDtinne  14 
be  passed  at  intervals.  Very  soon  the  pUient  sinks  into  a  Stale  rf 
collapse.  He  lies  quietly  on  his  back  in  his  cot,  his  eyes  showifkg 
between  his  half  closed  purple  lids.  1 1  is  face  look^  thin  luit]  pine1s( 
is  wrinkled  like  the  face  of  an  old  man.  The  complexion  is 
load-coloured,  and  his  extremities,  and  csvon  his  nose,  feed  culd  to  iW 
touch  although  the  internal  tempemture  is  still  high.  In  thU  iUt«  ifi 
reflex  phenomena  are  aboliibed.  The  jmtient  is  insen&tblo  to  all  elktU 
to  feed  him,  and  seems  unal>lo  to  swallow  ;  tlie  senditivimoes  ol  tilt 
junetiva  is  lost ;  the  faint  breathing  alone  shows  him  to  be  altv€»  ai 
soon  comes  to  an  end.  A  few  feel>le  convulsive  moveojents  majr  pnxolt 
death,  anrl  the  temperature  may  rise  to  lOG""  or  107'*, 

The  course  of  the  complaint  is  very  sbort ;  it  niay  last  from  si  let 
hours  to  a  few  days.  Almost  always  before  the  end  of  a  woek  the  duU 
has  eitlier  ceasetl  to  live  or  baa  turned  the  corner  and  begun  to  mwi 
If  a  favourable  change  occur  we  first  notice  a  fall  in  the  tenipcimtUTe; 
then  vomiting  ceases  and  the  patient  begins  to  retain  fluids  ,  he  is  1^ 
thirsty,  and  his  motions  become  coloured  again  with  fa^eal  niattoror1«k 
The  looseness  rarely  ceases  suddeidy,  but  thin  feculent  stoob  cotitintiia  to 
be  pa^ed,  although  less  often  and  in  smaller  quantity.  SometlfDee  tk 
improvement  in  the  stools  is  noticed  before  the  vuudtiiig  has  sUifpi 
but  the  usiud  course  is  that  described. 

IHagnmi^. — flioleraic  dijirrhtea  is  easily  recognised,  Tlic  inta» 
thirst  and  obstinate  vomiting,  the  sudden  falling  away  a£  the  tisaxi 
shrink  up,  the  copious  serous  stools  without  a  trace  of  fiecal  matUTt  alii 
the  e*4rly  collapse  form  a  Ycry  characteristic  group  of  8yniptotii& 

Protfnosi.s, — ^The  prospects  of  a  patient  stHcken  with  tins  ccmiidftiDt 
are  never  otherwiso  than  gloomy.     In  young  kibies  especial)  d 

mortality  is  very  high.  The  danger  is  in  proportion  to  the  1  _  i* 
temperature,  the  urgency  of  the  vomiting,  the  frecpicncy  of  the  stcM^ «ii>il 
the  degree  Ui  which  the  elasticity  of  the  skin  is  itnpaircd*  Tlip  M 
symptom  is  one  which  should  always  be  cai*efully  not<^j  ;  even  tnwjnlf 
the  lieginning  of  the  complaint,  when  the  other  symptoms,  perhajK,«i«' 
not  denote  any  very  pressing  danger,  if  the  skin  is  found  to  be  iDcl*»Of 
we  must  look  to  the  issue  of  the  illness  with  grave  misgivinija.  If  tk 
child  become  collapsed,  the  prosjxict  is  even  more  gloomy  thftii  in  «*■ 


of  ortiinaiT  niflammat'>ry  diarrhn?a.  In  the  latter  complaint  the  patient 
mtiy  often  be  roused  by  en*»rgetic  treatment ;  but  in  choleraic  diarrhoea  a 
favourable  change  is  very  ditficnlt  to  estjil*l(sli,  and  if  the  patient  be  a  very 
young  child  or  infant  recovery  can  hardly  be  anticipated.  On  the  other 
hand,  any  abatement  of  the  s3'niptoin9  u  to  be  welcomed  ;is  i\  valuable  ftign 
of  improvement.  Early  cessation  of  the  vomitings  a  return  of  faecal  matter 
t*i  the  etoola,  or,  in  particular,  a  fall  in  the  internal  temperature  of  the 
body,  furnish  solid  ground  for  hope  that  the  patient  may  eventually 
recover.  Hut  in  infauey  a  favourable  issue  to  the  diners  must  always 
con*e  to  us  ntther  as  a  snrprise,  espK^eially  as  a  gotn]  state  of  nutrition  and 
previous  sound  health  seem  to  influence  the  prognosis  but  little.  Collapse 
may  show  itself  earlier  in  a  weakly  infant  and  later  in  a  strong  one,  but 
in  each  case  tlie  cntl,  when  it  comes,  is  apt  to  be  the  same.  Fortunately 
in  older  children  recovery  is  more  common  j  and  the  outlook  may  be 
tnkcp  as  less  ant!  less  sombj  e  in  (»xaet  proporticui  to  the  advance  in  years, 

Pi'evention  of  cliaprhoea,-^Tn  the  huge  majority  cjf  cases  the 
diarrho'iis  of  cliildrcu  mny  lie  looked  upon  as  a  consequence  of  want  of 
knowledge  or  want  of  care.  At  least  they  may  generally  be  prevented 
by  attention  to  the  feeding  and  management  of  the  child,  the  cleanliness 
of  his  mirsery,  ami  the  healthiness  of  his  surronndings.  This  is  especially 
the  ciise  in  hot  weather,  whi*n  the  worst  kitids  of  bowel  complaint  are 
likely  to  l>e  met  with.  To  jirote^^t  a  child  fiom  diarrho'ii  we  shoidtl  ptit 
him  into  the  best  conditions  fur  health.  If  he  live  iu  a  ciTJwded  tity  he 
shoidd  be  removed  in  the  stjmmer  to  an  airy,  well  drained  house  in  some 
country  place.  Here  bo  ciin  spend  his  days  out  of  dooi-s,  think  new  milk^ 
and  sleep  iu  a  pure  atmosphere.  If  he  carmot  bo  sent  out  of  town  we 
must  rlo  our  best  to  keep  him  fn»m  bad  air  and  stale  or  tainted  food. 
The  child  should  ptiss  us  much  of  his  time  as  p<>ssible  in  tlie  fresh  air, 
spending  a  hirge  part  of  the  ihy  iu  the  i>ark.s,  and  slcejiing  at  ui^ht  in  a 
well-ventilated  roont  Tlie  sjuutary  arrjugcnients  of  the  house  nuist  be 
carefully  looked  to;  water-closets  must  be  kept  clean  and  r**gularly  dis- 
infected ;  attention  nuist  be  paitl  to  the  housemaid's  sink,  which  should 
not  be  useil  for  the  dispossd  of  U'droora  slops  j  soiled  linen  must  never 
be  allowed  to  remain  in  the  nurseries  ;  and  care  must  be  taken  that  the 
chibrs  living  and  sleeping  rooms  aie  not  near  to  an  ojien  drain- pipe^ 
however  thorougldy  this  may  be  trap{>ed  or  cut  i>W  fvum  the  sewer. 
Many  an  attack  of  <liarrluea  lias  liecn  set  up  by  a  water-closet  or  house- 
maid's sink  just  outside  tlie  ntirscry  door. 

The  child  should  be  carefully  guarded  from  chills.  The  washing  of 
his  IkkIv  must  be  a  rapiil  pn>cess,  and  be  cannot  l>e  allowetl  to  piolong 
his  bath  unduly  or  play  iu  the  water.  At  night  he  stmuld  be  lightly 
covered,  and  if  he  toss  alw^ut  in  his  sleep  means  uuist  Ik."!  taken  to 
jirevent  his  throwing  his  coverings  aside  and  lying  n:tkcd  in  his  bcfL 
The  day  dress  is  not  to  be  neglected.  Many  young  cbihh'cn  suffer 
gi^eatly  from  too  scJiuty  clothing,  and  especially  from  bare  legs.  Even  in 
the  summer  the  rapid  changes  of  temperature  inseparable  from  our  cliuiate 
are   full   of   risk   to   au   ill-protceted   child.     If  there  be  any  suspected 


delicacy  of  constitution,  or  known  suscq>tibilLty  to  colcK  the  legsi 

he  covered  with  long  woollen  stockings,  and  the  liipa  and  tbigh*  wilfc 

w^oollen  (Imwei's. 

In  the  mutter  of  feeding;  we  must  see  that  all  jugs,  ciip«,  fccdkg 
bottles,  and  the  like,  are  kept  t'leiin,  nrnl  that  no  focxl  l>ut  sucb  »i  ii 
wholesunie  and  in  good  cotidition  is  pruvidrd.  It  is  Ijcst  to  boil  m 
sterilise  the  milk  without  loss  of  time  and  pra  it  a^itJe  in  a  ri^frigCEntar 
or  some  cool  plnce.  It  mnst  not  be  allowed  to  staiul  in  a  living  mna« 
All  rneals  iimst  be  freshly  pro|mrcd,  and  it  is  nnsafc  to  keep  milk  throii^ 
the  night  for  the  eiHy  meul  in  the  n»oming,  R(*fcire  tb<i  fn^Mh  milk  m 
brought  U>  the  house  it  is  wise  to  employ  condensed  luilk  or  uise  of  tit 
clesiceiitcd  milk  fomls. 

In  sidtry  weather  the  child,  if  thirsty,  is  not  to  bo  dcprired  of  warn , 
but  this  should  be  boiled  nnd  filtered.  An  infant  may  «ick  water  frooi 
his  feeding-bottK  a"d  older  children  may  be  allowed  to  drink  ffwJir 
between  their  meals.  Milk  must  be  looked  n|ion  etriclly  or  m  ftnsd  juid 
not  as  fluiil  to  be  swallowed  whenever  the  child  is  tbiiTsiy.  Tbe  tttmin? 
fruits  should  not  be  given  to  infants,  but  if  npe  and  h4innd  AXid  fr«eUjr 
gathered  may  lie  iiieluded  in  tht:}-  dietary  of  oliler  children,  Uiin|K» 
stale,  or  tainted  fruits  must  not  be  taken  nn  any  account,  Mlftii 
shotdd  1)0  fixed  at  regular  intervals,  and  should  nut  be  too  largft  U  ii 
unwise  to  overload  a  child's  stomach  at  any  time,  but  in  hot  wetlWr 
excess  of  sa<'chat*ine  or  stiirchy  food  is  especially  liable  lo  protntite  additT 
and  set  up  diarrho?a» 

Treatment — In  the  treatment  of  diarrlura  in  the  child  we  biwH  | 
put  a  stop  to  the  drain  from  the  liowfds,  to  lessen  or  rciDovis  tic  3 
consequences  arising  from  it,  and  to  restore  the  normal  {irocMSit  <if 
nutrition.  If  the  complaint  be  a  mere  cataiThal  derungifmetit  of  IHik 
moment  its  management  is  an  easy  matter  ;  but  if  the  whtilo  systna  fcitt 
been  cont^imiiiated  by  the  absorption  from  the  bowel  of  the  prodtwii<l 
poisonous  decfmiiiositions,  our  utmost  ingenuity  and  reaaureo  way  Iw 
uwad  to  guide  ilie  complaint  to  a  favourable  issue. 

In  the  case  of  a  mild  catarrh  of  the  intestine  our  first  car©  mtot  l» 
to  keep  the  cluld  in  an  equiible  temperature  and  to  avoid  c%*crry  pn»'"^ -^ 
chill  While  the  ciitarrh  hists  the  natural  sensitiveness  «if  tlitt  i 
changes  of  temf>eniture  is  heightened,  so  that  the  i\r 
started  may  l>e  |»roiongi  d  from  day  to  day  by  an  expo^u 
beginning  Wot il<l  have  Iw^en  powerless  to  set  it  up.  For  tbi^s  iti4?4iCi  iM 
belly  must  be  cov(M'ed  with  a  Maiuel  binder,  and  while  the  purging  hui* 
a  general  washing  of  the  lx>dy  must  be  forbidden,  although  for  the  flic 
of  cleanliuei^s  rapid  local  sponging  after  a  stool  may  ho  alloweil 

If  we  have  to  do  with  an  iufnnt  and  find  him  crying  and  dmwltkgftf 
his  legs  with  abdominal  pain,  w^hile  the  motions  consist  cif  undig^ftteJ  tool 
and  mucus,  an  njicricHit  dose  of  castor  oil  or  rhub.irb  and  srjda  should  b 
orderetl  at  once  to  clear  away  the  irritating  mutters.  Tho  UxmlireSif 
be  repeated  if  at  any  time  undigested  food  be  ft»und  in  the  iloolj^  dr  tit 
belly  become  hard  and  distended     After  the  action  uf  the  A^ierient  tW 


infiuit  may  take  a  few  <li3aes  of  tlie  dmo-hnrionred  chalk  and  catechu 
mixture.  This  is  especially  inHicated  when  the  sto€*ls  are  frothy  and 
sour-smelling.  If  prcferrecl,  a  few  drops  of  tincture  of  rhuimrh  may  b^ 
given,  with  half  a  droj*  of  laud.tinim  and  a  drop  of  ssd  volatile  in  an 
aromatic  wat^sr.  For  tliet  the  child,  if  not  at  the  breast,  shonld  !»(?  fed 
with  milk  and  freshly  made  Iwirley  water  in  equal  proportions,  alkalinised 
with  fifteen  or  twenty  drops  of  the  stiecharatod  solution  of  lime. 

This  treatmciit  will  (juickly  put  an  entl  to  an  ordinary  simple 
diarrlnt^a  ;  hut  if  the  child  cDUtinue  to  he  l>jithed  as  usual,  or  he  in 
any  other  way  exposed  to  chill,  the  ]airpng  may  resist  the  remedies, 
or  return  after  apjuucnt  arrest.  If  thi>^  happen,  three  or  four  giaina 
of  rhuharb  with  half  the  quantity  of  aromatic,  chalk  must  be  given  at 
hcdtitne,  and  the  doso  may  be  repeated  on  the  following  night  if  the 
stools  roTiiain  frothy  and  sour-smelling.  In  the  daytime  a  twelve  months* 
old  child  may  t;jko  oxide  of  zine  (gr.  ].),  or  carbonate  of  liismnth  (^r.  v.) 
and  aromatic  chalk  (gr.  j.)  three  times  a  day  ;  or  the  rhubarb  and  sal 
volatile  mixture  as  directed  above,  Jf,  later,  the  stools  become  thin  and 
watery,  a  little  titict  opii  (Tll^&s.j.)  can  be  added  to  the  dose.  Astringents 
are  usefid  at  this  stage,  and  the  opiate  is  of  especial  service.  The  treat- 
ment must  Ih3  continued  as  described  tinder  the  head  of  inflammatory 
diarrhtea. 

Iti  eases  whore  the  catarrh  occupies  the  lower  bowel,  juid  slimy  stools 
are  passed  with  straining  etforts,  small  do^^es  of  castor  oil  and  opiniu  are 
indiciitetl.  Two  drops  of  tho  oil  with  otic  of  ij)fC4icuanha  wine  and  half 
a  drop  of  laudanum  may  be  given  to  a  twelve  months'  infant  three 
times  a  day.  This  form  of  looseness,  and  indeed  any  kind  of  simple 
diarrha'it,  may  be  ke[Jt  up  by  irnUitiou  low  down  in  the  rectum. 
Therefore  in  eases  which  do  not  yield  reailily  to  treatment  it  is  ndvisable 
to  order  a  smjdl  injection  (two  drachms)  of  thin  warm  starch  to  bo  thrown 
into  the  lM)Wci  immediately  iifter  each  motion. 

Green  stiwds,  if  acid  or  loadeil  with  Idle,  reijuire  alkaline  remedies. 
The  green  stool  which  is  neutral,  or  only  slightly  acid,  and  gives  no 
biliary  reaction,  can  often  be  quickly  changed  for  the  better  hy  a  tea- 
spoonful  of  a  2  per  cent  solution  of  lactic  acid  (as  recommended  by 
Hay  em)  given  every  four  hours.  In  all  eases  soiled  diapers  i^hould  be 
removed  from  the  room,  and  indeed  from  the  neighbourhood  of  the 
nursery,  without  k>ss  of  time;  if  a  green  tint  is  noticed  in  the  sto<»ls  it 
is  well  to  steep  the  napkins  in  a  solution  of  corrosive  sublimate  (1  per 
1000). 

The  looseness  of  the  bowels  whicli  is  common  in  teething  infants 
must  not  bo  allowed  to  contituie.  Puri;irig  during  dentition  is  in  r»o  way 
a  beneficial  process,  but  tends  still  further  to  reduce  a  child  wIjo  is 
probably  alre^uly  depressed  l>y  }mh\  and  want  of  sleep.  A  w*eakly  infant 
whose  iMJwels  are  irritable  and  often  relaxeti  may  lose  strength  to  an 
alarming  degree  after  but  a  few  da^^s  of  the  derangement. 

After  the  age  of  infancy  simple  diarrho^a  must  bo  treated  much  in 
the  same  way  as  described   above.     While   the   demngement  lasts  the 
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child  should  be  confine*!  to  the  house  and  made  to  di«contbii«  kb 
ordinary  washing- Imth.  In  tho  niatUT  of  diet  he  must  avoid  a<:id  tinks^f 
things,  such  as  fruit  and  swet^ts.  For  niedirine  he  should  t^ikc  tin  «]ienat 
dose  of  ciistor  oil  or  rhuharb  and  magnesia ;  and  when  irriuiting  iwtffn 
have  been  cleared  away  he  may  liegin  an  aroruatie  and  afititdd  dnq^ ! 
of  eal  volatile  and  cfiloric  ether  with  a  diop  or  two  of  lAtulainiiB  h 
cinnamon  or  pep|>erinint  water.  This  draught  takeu  threis  cioies  a  dit 
Mill  soon  ]>ut  a  stop  to  the  disorder. 

Litnirnc  diarrhmi  is  very  amenable  to  treatment.  For  a  child  of  fiit  ; 
years  old^  ono  drop  of  Fowler's  solution  of  arsenic  and  the  iiame  qmntitr 
of  tincttire  of  nux  vomica  may  be  given  beff>ro  miyds  three  timet  i  tUj* 
in  a  dmught  with  dilute  nitro-hydnxhhjric  arid  and  infusion  of  *»l««i*l>» 
At  the  same  time  the  aMomen  must  be  protected  with  a  sult&tjintia]  flaamt 
bandage  ;  the  feet  must  be  kept  warm ;  and  every  sourco  of  chiB  Bunt  It 
caroftdly  gmirdod  agjiinst 

In  a  case  of  hijhwutiatorif  diajrhcsa  the  patient  should  he  put  to  lied  li 
once.  Even  an  infant  or  young  child  is  better  in  his  cot  than  ne^CtOf  m 
the  lap  of  the  nui^e,  heated  by  contact  with  her  ImhIv  and  bnvitkiiig  ht 
used  ain  Tho  al>donien  must  be  covered  with  a  Hauiiel  liitider,  awl  1^ 
daily  washing  bath  must  l>e  put  a  stop  to. 

In  the  matter  of  liid  it  is  of  great  importance  for  tho  time  to  gi*t  ^ 
the  use  of  foods  which  are  capible  of  decomi>rising  to  form  poiKlMW 
ptomaines.  Unless  in  the  case  of  a  breast-fed  infant  milk  is  to  bi  W 
bidden  ;  and  even  infimts  reared  entirely  on  th*?  breiist  will  ^omclatta 
cease  for  the  time  to  *ligest  their  mothers*  nulk.  Hat  lie- feci!  ing  will 
milky  foods  is  out  of  the  f|UestioD»  however  carefully  the  mdk  onf  ^ 
sterilised.  Instead,  thf  child  should  take  freshly-made  whey  diluud^i^ 
an  equal  proportion  of  barley-water,  or  weak  veal  or  chicken  hrvth^  wn^ 
with  an  equal  quantity  of  fresh  and  fresh-barley  water.  These foodiatf  J 
be  given  cold  in  alternate  meals  in  small  quantities  at  short  inUrrali.  If  I 
the  infafit  be  very  weakly  or  show  signs  of  exhaustion,  wbtt4 
whey  shonld  be  given  in  doses  of  one  tablcsp«jonfid  as  uften  m 
seem  desirable.  If  the  weakness  be  great,  the  child  may  take  oo^ihf 
food  utitil  his  strength  improves.  As  he  begins  to  mend,  MeUiii*§  Fw< 
may  he  added  to  tlie  meals,  but  milk  is  not  to  he  rc^^iuiied  va/i 
convalescence  is  well  advanced,  and  then  only  with  gn*at  cHUtion. 

An  older  child  can  be  fed  with  small  meal**  of  whey,  larlcr-aiUi; 
broth,  or  Denayer's  nu>at  peptones  dihited  with  barley-wmlcr.  If  ^ 
strength  show  signs  of  failing,  the  brandy -and  egg  mixture  (RP.)c3iiii 
given.  Still,  in  this  matter  of  femling  wc  must  remcfmKiir  t^  tk 
weaker  tho  child  the  more  feeble  his  digestive  pow«»r,  and  tka*  ^ 
must  be  given  in  small  quantities  only.  Tht;  strong  jctllif^  and 
of  meat  nuist  be  well  diliUc<l  with  water,  and  every  owe  i 
taken  nnt  to  overtax  the  feeble  organs.  As  a  rule,  howcrci;  I 
patient  is  more  eaj^er  for  drink  than  for  food,  and  at  any  age 
allowed  to  slake  his  tlnrst  with  cold  water  (lioiltHl  and  filtered^  ini 
quantity,  us  often  as  ho  wishes  for  it.    Infants  must  lie  cauxjfitDr  ' 
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fur  sij^tis  of  thirst,  and  in  any  aise  notable  shrinking  of  the  tissues  is  a 
sign  th;U  water  is  urgently  needed. 

The  air  of  ilie  room  !nust  be  ke|>t  fresh.  In  suitable  weiitlter  the 
window  must  he  opcnLnl,  tiiking  nire  that  iho  <  liihl's  cot  i.s  out  of  the 
<lirect  line  of  draught.  But  iow  persons  should  l>e  allowed  in  the  room, 
and  all  soiled  linen  must  he  taken  away  at  once. 

In  all  ciises  of  intlaninjatory  diarrho-a  the  bodily  heat  must  be  care- 
fully noted  nitd  reduced  if  it  rhe  too  high ;  it  should  bo  kept  below 
103°.  In  taking  step.^  to  lower  the  tem|ierature  wc  must  remember  the 
tendency  in  this  complaint  to  stidflen  coll!q)se,  and  have  stimnlatits  at 
hand  to  correct  any  sudden  failure  of  the  heart.  The  temperature  may 
be  brought  tlown  liy  sponging  with  tepid  water,  by  phicing  the  patient  in 
a  bath  of  90'^  F.,  or  by  enemas  of  cooled  water  Of  these  methods  I 
prefer  the  last  if  the  ehild  can  bear  it.  I'he  shca-k  is  in  exact  juofior- 
tion  to  the  coldness  of  the  water,  and  therefore  it  is  best  to  be^in  with 
the  use  of  water  coole<l  down  to  a  temperature  f>f  80  F,,  three  or 
four  ounces  of  which  may  he  thrown  into  the  bowel.  If  this  bo  well 
borne  the  temperature  of  the  enema  may  be  slightly  reduced  on  the  next 
occasion.  Ice-cold  water  has  been  recommended  ;  hut  injections  of  this 
temperature  must  bo  used  with  great  caution  in  a  complaint  w^hero  the 
tendency  to  sudden  collapse  is  so  decided.  Too  rapid  a  reduction  of  the 
bodily  heat  may  be  attended  with  alarming  sym]>tonis  of  hoMrt  failure, 
and  1  have  known  a  chihl's  life  to  bo  brought  into  inmdnent  danger  by 
this  means.  Even  at  a  temperature  of  80'  the  injection  has  a  markedly 
lowering  effect  upon  some  children,  and  ^e  must  be  vigilant,  therefore^ 
to  note  any  sign  of  depression.  It  is  wise  to  administer  a  dose  of  brandy 
both  before  aufl  after  the  operation,  and  to  place  a  hot  bottle  wrapped  in 
flannel  against  the  child's  feet  when  he  is  returned  to  his  cot.  If  neces- 
sary, a  hy]>orlernjic  injectinu  of  four  or  five  drops  of  ether  may  be  given. 

If  the  elasticity  of  the  skin  be  impaired  we  nnist  take  steps  at  once 
to  restore  its  healthy  action.  To  gjiin  this  end  I  know  of  no  plan  more 
useful  than  the  wet  puck.  The  child  is  wrap|>ed  jis  high  as  the  armpits 
in  a  towel  wrung  out  of  cold  water  (made  stinmlating  with  a  sixth  part 
of  can  de-Cologne  or  l>randy)  and  is  then  closely  covered  from  the  neck 
downwards  with  dry  blankf^ts  well  tuckctl  in.  The  p»itient  may  be  kept 
thus  swaddlcrl  for  six^  eight,  or  ten  hours,  or  longer;  lint  irvcry  three 
hijurs  he  must  be  taken  out,  rultbcd  dry,  and  iiuickly  repacked  as  before. 
A  dose  of  spirits  of  nitrous  ether  (ni^v.-x.)  given  in  a  little  water  every 
two  hours  during  the  process  is  a  great  help  in  this  treatment,  I  look 
n]Jon  the  state  of  the  skin  as  due  to  faulty  action  of  the  kidneys^  and 
have  bnuid  nitrons  ether  quite  without  an  e<jual  as  a  quick  and  ccrUiin 
diuretic  for  young  children.  Besides  liel[>ing  to  restore  the  nortiud 
supj^leness  of  the  skin  the  wet  ]>ack  also  tencls  to  lessen  the  fever.  In 
certain  cases^  however,  the  contrary  etlect  is  noted,  and  the  iMMlily  heat 
rises  instead  of  filling.  If  this  happen  the  wet  pack  must  be  abandoued 
as  hurtful,  and  w^o  nujst  be  contented  to  trus^t  to  the  nitrous  ether  alone. 

The  use  of  intental  rt; medley  must  gii  hand  in  hand  with   the  other 
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methods  of  treatment.  As  a  fii-st  step,  if  the  child  be  seen  early,  ai 
of  lastor  oil  is  always  useful  to  clear  away  irrit-ating  niattei^ 
bowL4 ;  hut  when  this  has  been  done  we  seldom  find  betiefit  fr 
ordinun^  a^^trin gents  so  long  as  the  IkxIHv  t^^mptiraturo  remiiins 
Although  no  definite  ndes  for  treatment  have  been  arrived  ai 
result  of  bacteriological  inquiry,  some  form  of  antisepsis  of  tho 
if  thi3  can  ha  attained,  seems  to  olfer  the  best  prospect  of 
With  the  oxeeption  of  cidomel,  however,  antiseptic  remedies,  it  must  U 
confijsseii,  have  not  as  yet  given  sati.sfactory  results,  I  h/ive  made  use  <]i 
salol.  /i  naphthol,  naphthalin,  resorcin,  iodine,  carbolic  acid^  and  llic 
salicylates,  but  can  boast  of  but  little  advantage  from  their  employment 
Given  alone  they  have  Beemed  to  mo  to  be  almost  inert.  I  have  thought 
them  of  service  oidy  when  combined  with  small  doses  of  ealomel  or  giay 
powder.  Aft^r  a  fruitless  trial  of  new  remedies  I  have  had  a^it  attl 
agirin  U\  fall  Iwnk  upon  the  old  fiishioned  combination  of  c^^ilouiel  uA. 
Diner sii  powder  given  in  fre«pietit  small  doses,  atid  boHcve  it  to  be  tb 
best  form  in  which  an  intestinal  antiseptic  can  be  prejscribed.  In  additKn 
to  the  germicide  action  of  the  mercurial,  the  opium  is  useful  in  i*egvilataiic 
the  extravagant  poristalsi.s  and  tho  ipecacuanha  has  a  verr  heriefidnl 
action  npou  the  mucous  membrane  of  the  bowel  I  give  a  quarter  of  a 
grain  of  eaeh  every  tlii'ee  hours  to  a  one-year-old  infant,  and  the  in^pTOV^ 
ment  is  often  so  striking  and  immediate  that  I  cannot  but  attribute  it  to 
the  action  of  the  renn-fly,  I  have  tiied  e^domel  in  combination  with 
m€»st  of  the  antiseptics  already  enumerated,  at  id  the  perch  loride  of  met 
cury  with  reaorcin,  but  with  Ic^s  obvious  benefit.  liM?caeuanha  has  long 
been  esteemed  for  its  influence  in  improving  disonlered  states  of  the 
intestinal  mucous  meudjtaue,  and  is,  iiuleed,  j»a  usefid  in  deranffemimtft  af 
the  bowel-*  as  in  catarrhs  of  the  lungs.  If  the  colon  be  the  part  affecCcd, 
or  if  there  be  execssive  vomiting,  ipecacuardia  should  on  no  account  Imi 
left  out  of  the  prescription, 

Wlien  the  presence  of  mucus  in  the  motions  shows  the  lower  bowel 
to  ho  affected,  medication  by  the  rectum  becumea  useful.  Irrigation  of 
the  ho  wo  I  by  warm  saline  solutions  is  of  great  service  in  these  ca^es.  In 
the  E:ist  London  lloj^pihd  fur  Children,  with  the  help  of  the  rt-sident 
physiiiin,  Dr.  R.  P.  Cockbnrn,  I  mtide  large  use  of  this  method  of 
treatn^ent  tluring  the  summer  of  IHDC,  and  found  that  if  injected  slowlv 
antl  gently,  so  as  to  throw  in  a  large  quantity  of  flnid,  the  irritability  of 
the  bowel  was  appreciably  diminished,  the  aiook  were  reduced  in  number 
and  improved  in  qnality,  and.  moreover,  a  certain  absorption  of  flwii! 
took  place  frf*m  the  bf>wel,  giving  a  perceptible  incream*  of  fulness  to  tlic 
frame.  The  slrength  of  the  solution  nsed  was  one  teaspoon !ul  of  Cf»mmoti 
salt  to  tlie  pint  of  warm  water.  The  irritability  of  the  lower  bowel 
may  also  be  lessened  by  the  injection  of  small  cpjantities  of  laudanucn 
(TH^ij.-iijj  or  cocaine  (it*  \)  in  two  teaspocmfnls  of  thin  warm  i^tarcli 
after  each  motion  ;  or  by  the  use  of  snj^positories  containing  the  same 
quantity  of  sedative.  When  the  rectum  is  acutely  inflamed  and  prolajiscs 
like  a  bright  red  glistening  ball  which  cannot  bo  replaced,  tho  protruded 


DIARRHCEA  OF  CHILDREN 


765 


part  must  be  bathed  after  each  Btoul  witb  warm  water,  and  then  covered 
with  a  thick  poultice  of  biulod  starch.  Twice  a  day  the  lau-laiiuni  and 
starch  inji  ction  may  be  used  witli  tlic  a*hlition  of  five  grfiina  of  ^toud^red 
ipecacuanha  hefore  apfdying  the  poultice.  At  tln^  same  time  Fiuall  dosea 
of  castor  oil  (TH^ij.-iij.)  slioolil  be  given  with  half  a  drop  iA  huidauum  and 
one  dmp  of  ipecacuanha  wine  in  a  little  aromatic  water  every  four  InuTrs, 
Vinum  ipecacuanh^e  in  the  same  dose,  but  giveri  i-ve'ry  hotir,  will  usually 
arrest  the  vomiting,  which  is  often  a  distressing  feature  in  these  citsea  ; 
or  the  same  object  may  be  gained  by  one-fifth  of  a  ^rain  of  cocaine  given 
several  times  in  the  day. 

If  prolapsus  ani  ^outinne  after  the  inflammation  has  been  reduced^  or 
come  on  later  fr<'m  relaxaiii>n  of  the  sphincter  and  irrituhiliiy  *if  the  nuicnus 
membrane  of  the  rectum,  the  protiuded  bowel  must  be  sponged  and 
returned  after  each  motion,  and  a  small  cocaine  injectiot\  can  be  given  as 
recommended  abovf.  If  the  mucous  membrane  become  flabby  as  a  result 
of  repeated  catarrhs  fif  the  howel^  an  en^fuia  of  infusion  of  rhatany  or  of 
nitrate  (*f  silver  (gr.  ij.  in  4  ounces  of  water)  tised  every  night  will 
usually  put  an  end  to  the  trouhle,  after  a  few  repetitions. 

When  the  fever  has  subsided  the  diarrhoea  often  becomes  amenable 
to  ordinary  astringent  remedies.  Of  these  I  prefer  the  extracts  of 
hfematoxyhm  (gr.  j*-iij.)  irnd  rhatany  (gr.  j.-iij.)  and  the  tincture  of 
catechu  (n\^v.-x.)  tognllic  acid  or  lead.  Bismuth  and  aromatic  chalk  also 
form  very  useful  remedies,  and  ojuum  ehould  always  lie  added  if  there 
is  jiny  undue  force  in  the  expulsion  of  the  stool.  To  bo  auccessfui  the 
dose  of  bismuth  ehouhl  be  considerable,  and  as  the  action  of  the  drug  is 
purely  local,  large  quantities  may  be  given  to  quite  young  children 
without  fear  of  ill  conser|uenceB-  I  prefer  the  suKnitraie  to  the  carbonate, 
and  give  it  in  tlosis  of  not  less  than  10  grains  every  two,  three,  or  four 
hours,  combinetl  with  a  grain  of  aromatic  chalk  ainl  a  small  dose  of 
reaorcin  or  other  antiseptic.  If,  as  may  happeti,  all  astringents  seem  to 
irritate,  tlie  ohl  prescription  of  dilute  nitric  acid  and  opium  is  very 
useful.  For  a  child  t^^elve  months  old  two  drops  of  dilute  nitric  acid 
may  be  given  witli  half  a  drop  of  laudanum  in  water  sweetened  with 
glycerine  three  times  a  da}'.  The  same  cases  are  <iften  benefited  by  the 
sal  volatile  and  laudanum  nnxture  recommended  for  simple  diarrh<:ea. 

When  signs  of  prostratifui  are  noticed  tliey  must  be  attacked  without 
loss  of  time.  The  child  should  be  put  into  a  hot  mustard  bath  at  once 
antl  held  there  for  five  minutes,  or  less  if  the  bluenpiis  disappear  earlier 
from  his  lips.  Afterwjirds  he  is  to  be  wrapped  in  flannel,  and  returned 
to  his  cot  with  hot  hottles  to  his  feet  and  sides*  Every  hour  or  half-hour 
a  teaapoonful  of  the  bra  tidy -and -egg  mixture,  or  white  wine  whey 
(acconiiug  to  the  age),  ehouhl  be  given  ;  and^  if  exhaustion  be  great, 
a  weak  mustard  and  linseed -meal  poultice  can  be  applied  for  several 
hours  to  the  chest  and  epigastrium.  The  mustaid  Ijath,  although  it  i^ill 
raise  a  lowered  temperature,  will  not  reduce  the  bodily  heat  when  this  ia 
Iiij^'b  J  therefore  the  fever  sliould  be  brought  down  by  injections  of  cooled 
water  as  already  recommended. 
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In  the  summer  of  1896,  witli  the  assistance  of  Dr.  Cock  bum,  at  tiie 
East  London  Hospital  for  Children,  I  made  trial  of  various  cardiic 
stimulants  in  the  hope  of  finding  some  effectual  remedy  to  rouse  th* 
patient  from  his  collapsed  state.  Of  these  camphor,  which  has  been  S" 
highly  recommended,  seemed  of  little  value  unless  given  liypudcrmicallj 
wiih  ether.  The  inhalation  of  oxygen  was  quite  useless.  The  dru^ 
which  produced  the  most  immediate  and  striking  effect  was  strychnia. 
The  ^J^Tj-of  a  grain — that  is,  a  quarter  of  a  minim  of  the  Piiarinacopoeii 
solution — introduced  under  the  skin  seemed  to  give  some  life  to  the 
infant ;  but  the  effect  only  lasted  about  tliroe-quaiters  of  an  hour,  after 
which  time  the  dose  had  to  be  repeated.  W'e  found  that  if  given  at 
shorter  intervals  a  certain  rigidity  of  muscles  was  producetl  })y  th** 
remedy.  In  cases  of  pronounced  collapse  I  believe  this  method  of 
treatment  to  be  a  useful  addition  to  our  resources.  When  the  patient  is 
merely  exhausted  without  being  collapsed,  a  few  drops  of  ether,  given 
hypoderniically,  have  a  strongly  stimulating  effect.  When  the  chill  is 
prostrate  he  must  be  kept  in  a  horizontal  position,  and  the  nurse  shooU 
be  forbidden  oven  to  raise  his  head  from  the  pillow. 

In  cases  of  recovery  the  mucous  membrane  is  left  in  a  relaxed  state, 
and  requires  bracing  up  by  tonic  remedies.  A  few  drops  of  the  liqaor 
ferri  pernitratis  are  very  useful  at  this  time,  given  well  diluted  and  inconi- 
bination  with  tincture  of  nux  vomica.  During  convalescence,  and  indee<i 
for  months,  afterwards,  the  susceptibility  of  the  patient  to  fresh  chills 
miwt  be  kept  in  mind,  an«l  he  should  be  dressed  warmly  in  w<K)llen 
underclothing,  ajid  wear  a  flannel  band  to  his  belly. 

The  treatment  of  choleraic  dmrhoea  is  greatly  hampered  by  the 
obstinate  vomiting,  which  not  only  forbids  the  stay  of  medicines  on  the 
stomach  but  baulks  all  our  efforts  to  supjily  much-needed  nourishment 
So  long  as  this  excessive  gastric  irritability  continues  it  is  best  to  hold 
over  all  attempts  to  feed  the  patient,  and  to  content  ourselves  with 
giving  iced  water,  in  small  quantities,  as  often  as  the  child  is  "willing  to 
swallow  it.  The  liquid  is  usually  returned  at  once,  but  the  thirst  is  80 
extreme  that  it  is  cruel  not  to  do  our  best  to  satisfy  it. 

In  all  these  cases  the  skin  is  excessively  inelastic,  and  no  time  should 
be  lost  in  packing  the  child  in  the  wet  towel  as  already  recommended  for 
inflammatory  diarrhoea.  If  the  vomiting  be  urgent,  a  poultice  containing 
one  part  of  mustard  to  five  parts  of  linseed  meal  should  be  a)>plied  to  the 
epigastrium  before  using  the  wet  pack.  In  addition,  one-sixth  of  a  gniin 
of  calomel  may  be  pLiced  on  the  tongue  eveiy  hall-hour.  Sometimes  the 
vomiting  stops  after  a  few  repetitions  of  this  dose,  especially  if  the 
stomach  has  been  previously  washed  out,  as  recommended  by  Epstein. 
This  Operation  is  an  e.isy  one,  and  consists  in  introducing  a  French  elastic 
catheter  (No.  7),  through  the  nose  into  the  stomach,  as  the  child  sits  on 
the  nurse's  lap.  Four  ounces  of  boile<l  water  at  a  temperature  of  95*  are 
then  passe«l  through  the  tube  and  allowed  to  flow  out  by  bending  the 
child  forwards.  The  process  is  repeated  several  times  until  the  fluid 
returns  quite  clear  from  the  stomach.     Dr.  A.  Scibert,  who  has  used  thif 


method  of  treattnent  in  n  gnoA  ntiraber  of  caser^,  speaks  higlily  of  its 
efficacy,  ami  I  liavo  myself  heen  pleased  witlj  the  rt-sults  when  used  in 
ad<1iti(jn  to  the  (ithtr  me;m.s  I  have  describecL  Unfortunately  the  opeia- 
tion  requires  so  iimcli  uiuvenieut,  tiiat  it  can  only  I'C  employed  at  the 
very  liej^inning  of  the  illness,  beh^re  the  child  bt'comes  exh^iistetb 

Instead  of  calomel  other  Baits  nf  mercuiy  may  be  made  n?e  of,  such 
as  the  |)e I  chloride  or  biniodide*  Dn  A.  P.  LtifF  si>eaka  favourably  of  the 
latter  remedy  in  doses  of  gr.  -^,  with  1  grain  of  chloral  hvilmtc  given 
every  three  hours  iu  a  ehihl  between  the  ages  of  r^ix  and  twelve  mouths. 
If  other  mean^s  fail,  resorcin  mtiy  be  tried  in  dost-s  of  2  or  3  grains 
every  three  hours.  The  stomarh  is  sometimes  quieted  by  a  few  dosea 
of  this  remedy,  but  tho  drug  has  little  or  no  influence  npon  the 
diarrlicea, 

Wo  nuist  take  advantage  of  any  pause  in  the  vomiting  to  supply  food. 
This  must  be  giveu  at  first  in  anmll  quaiitiiic»  and  m  the  simpluiit  furm. 
I  prefer  white  wine  whey,  which  combines  food  and  stimulant,  given 
from  time  to  time  in  a  teaspoon  ;  but  jdaju^  fn  sfily  niride  whey,  veal 
broth  and  fresh  barley-water,  koumiss,  or  Denayer's  stetibfied  nnat  peptones 
well  ililuteil  with  water  muy  be  used,  with  the  atidition  of  fi^e  or  more 
drops  of  pale  brandy.  The  foods  must  be  used  ct^bl,  nnd  if  the  quantities 
first  allowed  be  kept  down,  may  soon  he  given  more  liberally.  Many 
children  after  some  hours  will  take  half  a  boith-fu!  of  white  wine  whey 
without  harm  at  one  me;i1  ;  but  any  return  of  the  vomiting  sLoidd  make 
us  fall  buck  at  once  upon  the  smaller  ijuan lilies  fir>t  recommended. 
Whatever  kind  of  nourishment  be  chosen,  it  must  be  looked  upon  as  food 
to  be  given  at  stited  intervals,  ami  not  as  drink  to  slake  the  thirst  For 
the  latter  purpose  cold  water  is  to  be  useil,  as  already  advised.  If  the 
patient  becooio  ctdlajised  and  the  rectal  temperaturo  be  high,  the  fever 
must  be  reduced  by  tlie  metius  recommended  for  infiamniatory  <]iarrhoea. 
If  C'dd  enemus  he  enrployed,  the  temperature  of  the  water  at  first 
should  not  be  lower  than  80%  and  stimiihinls  must  be  given  freely  both 
before  and  after  the  use  of  tho  syringe.  Hot  bottles  may  be  required  in 
the  cnt  if  the  fall  of  temjKjrature  after  the  injeciion  is  considerable^  and 
the  Tiot  mustard  bath  or  even  hypodf^miic  injectmns  of  ether  may  be 
necessjtry.  In  addition  to  their  influence  in  reducing  temperature^  the 
rectid  injections  are  of  service  in  supplying  a  certain  uniounL  *if  fluid  to 
the  tissues.  I  have  trieil  hypodermic  injections  of  the  saline  solution 
with  the  same  object,  and  have  found  tliat  2  rMuic*^s  iuJH<  ted  into  the 
loose  tissue  of  the  back  were  absorbed  slowly,  and  seemed  to  give  a  little 
relief ;  still,  «o  long  as  the  exhausting  discluirges  from  the  bowels 
continue,  the  small  amount  of  floid  wdiich  can  be  introduced  by  tlie  skin 
can  do  little  to  satisfy  the  wmits  of  the  system. 

AVhen  the  vomiting  baa  been  pnt  a  stop  to,  measures  cati  be  taken  to 
arrest  the  purging,  and  any  of  tlie  remedie'^  recommended  for  iiiflam- 
niatory  diarrhtea  may  be  made  use  of.  I  have  bad  good  results  from  the 
suhnitrate  of  bismuth,  but  the  quantity  given  must  not  be  less  than  10 
grains  every  three  or  four  hours  to  a  child  of  twelve  months.     I  usually 


corobino  each  dose  with  2  grains  of  salicylate  of  sodii  aiid  ^'  *lf  «*   ^mp 
or  80  of  laudanum. 

If  the  patient  be  seen  early,  a  hypodermic  injection  of  n)«»i;^iiia  will 
often  cause  i\n  immediate  improvement  in  tlie  more  alarming  i^ytopUNm, 
and  moderate  the  vomiting  and  purging  at  once»  or  even  cotnplfftdj 
arrest  it.  This,  in  children  of  four  or  five  years  oM  and  tipw^anls  mhtm 
etrengih  enaMea  them  to  withstand  the  enfeebling  JuHuence  uf  th«:  eam^ 
phiint,  may  bo  eulHcietit  to  determine  a  favoui'ahle  issue.  Infanta  aad 
the  yomt^rer  chihlren,  however,  have  not  this  n'sorve  power  and  ift 
more  easily  deprea-ed.  In  them,  therefore,  although  the  irritabiliiy  id 
the  stomach  and  bowels  nniy  be  held  in  eheck»  tlje  course  of  tli©  iiiih-fi 
is  often  not  m  titer  tally  improved,  and  the  patient  sinks  into  a  tM9  d 
collapse  and  diea  just  as  if  the  vondting  and  diarrhofa  liad  nol  bira 
interfered  witk  Tiie  chances  of  recuxery  are  much  greater  if  thf 
remedy  can  be  aiiopted  quite  early  in  the  illness.  If  it  be  citflayad  oatil 
exhaustion  sets  in,  it  m:ty  seem  merely  to  add  to  the  weakneaa  of  ibt 
patient.  One  thirty  fifth  to  one-fortietli  of  a  ^rain  may  be  used  for  ■■ 
infant  twelve  month'^  old  cornVrined  with  iave  drops  of  ether  ;  and  t^ 
dose  may  be  re{>eated  in  two  or  three  hours  if  a  sufficient  effect  haft 
not  bi'en  produced.  It  is  better  to  administer  the  narcotic  in  sindi 
doses  at  short  intervals  than  to  Wgin  wiih  a  considerable  doM  at  Exfi, 
for  in  the  Wginning  it  is  impossible  to  tell  how  gusceptible  a  yotm^ 
child  may  be  to  the  action  of  the  remedy.  If  I  he  child  become  coIUpMd, 
stimnlating  hypodermic  injections  of  strychnia  must  b«  used  as  direetri 
for  infiammatorv  dimrha^a. 


Chronic  Djakrhcea. — Chronic  diarrlioea  is  a  very  dangercnia  and 
insidious  form  of  disease  which  yields  reluctantly  to  treatment  and  a 
often  fatal  to  infants.  It  may  be  thf  sequel  of  an  acutt;  attack,  ««r  coitm 
on  by  slow  de^jr^^es  in  a  state  of  health.  In  the  younger  auVij^ctt  tibt 
cdmplainfc  is  uau-dly  at  first  a  mere  catarrhal  derangement.  It  majli 
&o  likewise  in  ohier  children,  but  in  the  latter  it  is  often  the  refeull  cl 
tuberculous  ulceration  of  the  bowel 

Etiology. — in  infants  acute  and  chronic  diarrhoeas  are  set  ap  by  tk 
same  CLni>^es  ;  and  artite  diarrhceas  often  liecome  chronic  if  tJse  ^yjty 
which  fir^t  .started  the  derangemt^nt  continue  to  operate.  Mo«t  ciiW  ^ 
persistent  dianhuea  are  the  cnn^icquence  of  chdh'ng  of  the  aurfaea  TV 
leisurely  way  in  wliieh  the  wafshing  of  an  infant  is  so  often  eaJrheJ  oatf 
wit li out  any  reference  to  the  stae  of  his  healthy  is  no  doubt  anefnefaUi 
for  many  illnesses ;  and  an  inte^stinal  catarrh  thu*  inducetl  may  be  k*f* 
up  from  day  to  day  and  week  to  Wf-ek  by  continually  recurring  imfm- 
sions  of  cold,  A  child  who  lives  in  this  sUite  of  CJitarrh  alifioit.  alwijf 
has  A  hmgnid  circnlnrion  ;  and  hia  ccdd  feet  and  legs — *'^ 
are  too  often  to  every  cliango  of  teinj>eratnre — make  him 
tible  to  chill. 

In  the  name  way  an  intestinal  catarrh  set  up  by  lh«  cor>< 
of  the  mucous  membr:me  by  fenncttttng  foi>d  may  bo  pro 
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inilefinitely  by  a  persistence  in  the  snme  diet  Thin  is  aycII  seen  in  cases 
whert;  Jeediiig  with  milk  und  &tarL'h  is  nut  given  w\\,  Ther«  are  few 
ciises  of  chronic  diairhtea  in  the  child  which  do  anything  btit  bittlly  upon 
a  milky  or  farinaccnns  diet.  Sneh  fouds  supply  nmtrrial  iwv  ihe 
fermentative  action  of  hactoria.  The  microbes  attack  the  milk-sugar 
and  carbohydrates  generally,  and  ^ive  rise,  a.i  Escherieh  h;is  pointed 
out,  to  the  ioiniation  of  acetic  and  lactic  acids,  carbonic  acid  and 
bydri>gen. 

Exen  in  older  cldldn-n  chronic  diarrhoea  is  froqwently  the  con- 
aeqiicnce  of  cold  feet  or  cirelcas  ex[)osure  in  tln^  bath.  It  is  snnietinios 
also  a  sefjntd  of  the  infectiotts  fevers  and  whoopingcoii^li  ;  but  in  these 
cases,  too,  I  iKelleve  the  exciting  cause  to  l>e  chill  acting  upon  a  system 
rendered  more  than  coinuionly  susceptihle  by  the  late  illness.  In 
stninions  ami  tnheiciilar  cldldren  a  chronic  diarrhuja  may  bo  kept  up  by 
tube  ret  I  Ions  ulceration  of  llio  bttvvcls. 

Symptoms. —  When  the  chronic  complaint  follows  an  attack  of 
acute  diarrhiea  tlie  child,  although  the  more  urgent  symptunis  have  sub- 
sided, remains  weak  and  pale  ;  bis  temperature  is  normal  or  even  lower 
than  in  health ;  his  appetite  is  pour ;  and  his  buweU  discharge  several 
times  a  day  a  thin,  dark,  oft'enbive  tinid  or  sour-smelh'ng  pasty- matter 
with  nnicu-*. 

It  is  more  common^  however,  for  tbo  disorder  to  begiu  gradually. 
The  [tatieut — usually  a  child  of  hftcen  or  eighteen  months — is  noticed  to 
be  b*oking  pale  antl  elull  His  flesh  is  flabby  and  his  feet  are  cold.  His 
spirits,  however,  keep  good^  his  temperature  is  normal,  and  he  sleeps 
well  at  night,  Soon  he  is  noticed  to  be  obviously  thinner,  and  his 
strength  begins  to  fail  so  that  his  love  of  niovement  leaves  him  ;  he  is 
never  hajipy  out  of  his  nunse's  arms,  and,  \{  previously  able  to  walk, 
may  refuse  to  st.uid  or  even  to  rest  Ina  weight  upon  his  feet  when  held 
to  the  grouml.  This  change  in  his  huhit  excites  a  good  deal  of  comment 
and  some  au-xiety,  hut  the  child's  appetite  continues  good  and  ids  howels 
— 'the  nuise  will  declare — are  **nictdy  open.'*  In  all  such  cases  the 
stools  should  be  inspected,  and  it  will  l>e  found  that  some  two,  three,  or 
more  evacu.aion.-i  o«cur  in  the  twenty-four  hours,  and  that  these  are 
large,  often  putty  bke,  imd  always  otFensive.  Tlie  nurse  will  insist  ih:»t 
the  child  I>as^es  more  than  he  takes.  Certainly  the  greater  part  of  the 
food  he  shallows  is  discharged  undigested  from  the  bowels. 

These  syni[)toms  go  on  for  weeks  without  charige.  The  patient  con- 
tinues to  lose  tlesh  ami  seems  to  ;:row  tin  Her  and  ]>aler  every  day.  His 
bowels  are  vaiiable.  Sometimes  he  m^iy  have  <uily  one  or  two  copious 
]»asty  (stouls.  At  otljer  times  the  evactiations  are  niore  nnniennis  and 
thituier  or  oven  watiiy.  At  times,  indeeil,  there  is  actual  diarrhtea, 
and  for  a  few  days  the  patient  is  seriously  purged,  the  stools  being 
fiothy  and  sonr  smelling,  or  ildn  and  dark  cohered  like  dirty  water. 
They  are  idways  exeeeditigly  ofleusive.  As  the  com|daiut  goes  on  tlio 
attacks  of  acute  diarrhmi  return  more  arui  more  frequenily  until  the 
bowels  become  persiatently  loose.     Still,  it  mny  be  munths  beiore  thu 


stage  of  acttuil  diarrlicBa  is  reached.  For  a  loug  time  the  child, 
weakl}^  ailing,  unci  si>iritless,  has  a  good  appetite  :  indeed,  ofieii  ht 
great  eagernea^  for  iiis  food,  Ht*  i»  not  feverish  :  on  the  cotitiwyj 
internal  temperature  of  the  hody  is  often  below  the  normal  lerd^: 
his  exiremities  are  always  cold.  He  peisfjires  copiously  at  night 
tlie  boily,  Bleeps  uneasily,  and  u  very  difficult  to  jilease.  Thi 
however,  no  pain  ;  and  the  absence  of  more  definite  symptcims  iu  a  duU 
whose  nutrition  is  so  obviuudly  at  fault  may  be  a  cause  of  awl 
per[)Iexity. 

When  diiirrhcea  is  established  the  stools  vary  in  character  from  tiiM 
to  time.  They  always  have  a  horribly  offensive  BUit-U  and  ar«  diik 
coloured  and  watery,  or  drab  coloured  like  thin  paste,  or  %'ery  loo^e  lib 
chop|jCit  spiaach  ditlused  through  a  brownish  water.  Id  advimeHl  cmm 
they  deposit  a  shivddy  sedimt-nt  mixed  witli  small  black  clots  of  blood. 
We  may  then  suspect  ulceration  of  ibe  lK)wel,  especially  if  thero  be  aqr 
tenderness  of  tlie  abdomen  on  deep  pressure. 

The  number  of  stools  is  subject  to  great  variety.  At  time«  ifc 
purging  abates  for  a  lime.  The  l»owel»  are  then  wjoved  only  tiro  it 
three  times  in  tfae  (h}\  and  the  child  h  brighter  and  more  eiisily  amttni 
The  looseness  then  returns,  add  the  patient  is  relaxed  ten  or  n  doss 
times  in  the  twenty-four  liours  and  again  becomes  dull  and  spihtli^i 
The  persistent  diarrluea  interferes  seriously  with  the  child's  nntritiofi, 
and  tlie  loss  of  tlesh  ^oes  on  quickly.  The  fa^e  geta  hollow  and  limd* 
the  eyes  are  dull,  sunken,  kind  tearless;  the  fiueliead  is  wnnkled,  ftsuli 
curious  look  of  age  is  given  by  a  deep  furniw  which  pasi'4*s  ivom  Uie  nam 
round  the  corner  of  the  mouth.  Tlio  complexion  is  earthy^  «8|secidlf 
about  the  forehead,  and  tlie  ex(»ression  is  fnievish  or  ^acL  The  faotaatUt 
is  deeply  depressed.  The  abdomen  is  often  swollen  from  flatulent  il# 
tension,  but  the  liver  and  spleen  are  of  normal  size,  axid  tiu  enlfti^giaicii 
can  1>e  felt  in  the  mesenteric  glands^  In  this  stage  the  |ii*r^psfiliMi 
usually^  t^efise,  and  the  skin  over  the  whole  boly  l^ecomcs  har&b  and  dfj 
The  coldness  of  the  extremities  is  remarkabii%  ami  the  hands  jind  fii^ 
may  have  a  purple  look ;  often  they  are  swollen  from  ictdeoia.  IV 
water  is  scanty  an«l  may  contain  Hthatcs  or  a  little  uric  acid  nand.  Tb 
child  is  very  weak  ami  lies  quietly  in  his  cot  taking  little  notitxf  of  sot 
thing.  If  a1>le  to  talk  he  often  refuses  to  answer  questions^  or  refi&s 
merely  Ity  a  whine  or  a  fretful  shake  of  the  head.  His  appetite  mn^ 
still  be  gnod,  but  often  it  is  poor,  so  that  the  child  can  only  Ijc  fed  nitfc 
ditficuhy.  In  this  state  the  patient  may  lie  for  weeks^  gntiing  more  la^ 
more  feeble,  and  die  at  last  gradually  from  pure  exhaustion  or  ^ndtkslf 
from  collapse  of  the  lung.  Sometimes  death  is  preceded  by  the  B^mftam 
of  *' spurious  hydrocephalus." 

Altbotigh  chronic  dtarrhoaa  in  the  infant  usually  oecure  diifing  Ai 
fwriod  of  ilenlition,  it  do<'S  not  necessarily  bear  any  8|iecial  relalltiB  N 
the  ajipearatice  of  the  teeth.  Often  the  teeth  are  cut  rt^larly  mJ 
e;Lsily  without  affecting  the  progress  of  the  diarrbcea  either  for  good  of  il 
In  other  case$~and  this  is  seen  especially  at  the  bkter  i>eriod  of  dentiuitt 


— the  coming  of  each  tooth  is  marked  by  a  notable  increase  in  the 
{>iirging,  and  the  looseness  nmdeiatcs  at  once  when  the  tooth  breaks 
through  the  gum,  Tliat  a  cat;arh;d  derail «:enieni  shnuKl  ho  iirfliienced 
by  teething  is  no  matter  for  surprise.  When  the  gums  are  turgid  and 
inHamed  there  m  always  some  fever,  and  a  feverish  child  ib  necessarily 
more  sensitive  than  another  to  the  orditiury  ciiusea  of  cliilL 

The  fro«] Lieut  variations  which  take  plwe  in  the  number  of  the  stools 
and  the  severity  of  the  symptoms  is  ^'eiy  distres^-ing  to  those  interested 
in  the  patten tj  fnr  their  hf>pes  are  being  contiinially  raised  up  only  to  be 
thrown  down  ai;uin.  AfttT  a  time,  bowt^vcr,  with  care,  a  real  improve- 
ment begins,  and  the  firet  sign  of  rimemlmeut  is  a  change  in  the  appear- 
ance of  the  stools  which  grow  more  homogtviieons  and  Folid  ami  begin  to 
contain  bile.  Tlje  child  looks  brighter  in  the  face,  and  wlien  he  cries 
the  eyes  again  become  suffused  and  watery.  This  reappearance  of  teiirs 
is  a  sign  of  imjjrovement  of  no  little  value.  The  factor  of  the  stools  is 
slow  to  subside.  Even  after  the  child  has  gained  considerably  in  Hesh 
and  strength  the  stouls  often  rcnmin  ejtciediiigiy  ofl'ensive,  liecovery, 
too,  is  never  unint^irru[jted,  I{ela[)ses  aimc»&t  always  occur  howi'ver 
carefully  tlie  chihl  may  Ix^  tended  and  fed.  These  often  follow  a  fall  in 
the  barometer:  indeed,  the  8^ensitivcncss  to  barometric  changes  is  so 
extreme  that  on  damp  days  tlie  patient  is  always  less  well  than  on  days 
which  are  bright  ami  dry, 

hi  children  of  four  or  five  years  of  ago  and  upwards  a  chronic 
diarrhoea  m  more  likely  than  in  an  infant  tu  be  dejiendent  upon  some 
constitutional  cachexia.  I  have  known  a  syphilitic  ulcer  of  the  intestine 
to  keep  up  a  looseness  for  many  months  before  the  nature  of  the  lesion 
waa  detected,  and  in  consumptive  families  there  is  often  tuberculous 
ulceration  of  the  l>owek.  In  the  latter  case  the  abdominal  swelling  is 
accompanied  by  signs  of  tenderness  on  pressure ;  there  is  fever  ;  the 
superficial  veins  of  the  aljtlomen  are  often  visible  ;  the  liver  is  perhaps 
ejilargod  from  fatty  degeneration,  and  swollen  mesertteric  glaruls  can 
often  be  detected  on  deep  pressure  in  front  of  the  spine.  The  nutrition 
of  the  child  necessarily  eufters  and  he  gets  pale  and  thin,  hut  the  ra])idity 
of  the  wasting  depends  less  upon  the  ulceration  than  upon  the  violence 
of  the  purging,  the  amount  of  fever,  ami  the  presence  or  absence  of 
disease  elsewhere.  The  prognosis,  however,  is  serious,  for  the  intestinal 
complaint  is  almost  always  only  one  of  several  manifestations  of  tlie 
cons ti  tu  tional  m  i  sc h  i  c  f . 

After  recovery  from  a  jjrolonged  attack  of  chronic  diarrhwa  the 
[Kitient  remains  for  many  months  ausemicj  weakly,  and  subject  to  relapse. 
The  digestion  is  varj  poor  and  any— even  the  smallest — error  in  diet 
ma\^  be  followed  by  a  return  of  the  ilerangement.  Thifs  is  true  not  only 
of  infairU,  imtalso  of  ehihlren  of  seven  or  eight  years  of  age  and  upwards. 
In  the  latter  an  occasional  conse<pience  of  the  complaint  which  ought  to 
be  mentioned  is  a  curious  cheek  to  the  growth  of  the  patient.  I  have 
seen  several  such  cases.  In  one  of  these — a  little  girl  who  suffered  for 
five  years  from  repeated  and  prolonged  attacks  of  chronic  diarrhoea — the 
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child,  who  is  now  ten  years  old,  weighs  26  lbs.  9.V  ozs.  and  measures  onh 
3  ft.  3  J  in.  in  height.  During  the  last  twelve  months  she  has  grown 
only  \  in.  Another  little  girl — now  aged  eight  years  and  a  half — also 
suffered  for  several  years  from  repeated  attacks  of  chronic  intestiml 
catarrh,  each  of  some  months'  duration  and  separated  by  {>enods  of 
comparative  health.  She  had,  I  believe,  at  one  time  ulceration  of  the 
bowel.  This  child  measures  3  ft.  6^  in.  and  weighs  2  st.  12  lbs.  Bod 
the  patients  look  curiously  small  for  their  ages,  and  are  only  kept  in  good 
health  by  strict  diet  and  constant  care. 

Dia^rnosis. — In  every  wasting  infant  the  motions  should  be  inspected 
as  a  matter  of  course.  If  this  be  done  the  nature  of  the  complaint  as 
hardly  be  overlooked.  Examination  of  the  stools  is  of  esp)ecial  importana 
in  the  early  stage  before  diarrhoea  has  become  confirmed.  At  this  time 
the  mother  makes  no  complaint  about  the  bowels ;  indeed,  she  rareh 
refers  to  them  except  to  say  that  they  are  not  relaxed.  Careful  inqoir? 
is  therefore  necessary  to  determine  the  fact  that  of  the  food  taken  tlie 
larger  part  is  escaping  digestion  altogether.  AVhen  this  point  is  settled 
and  we  notice  the  normal  evening  temperature,  the  cause  of  the  loss  of 
flesh  is  no  longer  a  mystery.  Any  fe<ir,  therefore,  that  the  child  is 
becoming  the  subject  of  tu]>erculosis  may  be  laid  aside. 

When  tlie  diarrhoea  hiis  become  consUint,  ulceration  of  the  bowels 
may  be  suspected  if  there  is  moderate  increase  of  tension  of  the  abdominal 
wall,  especially  in  the  right  iliac  fossa,  or  sign  of  tenderness  on  deep 
pressure.  The  stool  most  chaiacteristic  of  the  lesion  consists  of  an 
offensive  dirty  brown  lij^uid  containing  scraps  or  flakes  of  solid  matter 
and  little  black  blood-clots.  In  infants  ulceration,  if  it  occur,  is  rarelr 
due  to  constitutional  ciiuses,  but  in  older  children  it  may  be  of  a  tuber- 
culous nature.  The  chest,  therefore,  should  be  examine<l  for  signs  of 
consolidation  and  the  abdomen  for  any  indication  of  peritonitis.  If  these 
can  be  excluded  and  the  evening  temperature  be  normal,  \re  have  no 
grounds  for  suspecting  the  existence  of  constitutional  mischief. 

Prognosis. — So  long  as  the  puriiing  is  only  occasional  the  child  under 
appropriate  treatment  may  be  expect e<l  to  do  well.  It  is  in  c;4ses  where 
the  looseness  has  become  a  confirmed  (liarrh<L*a  that  the  issue  is  doubtful 
The  danger  is  greater  in  infants,  and  in  them  is  serious  in  proportion  to 
the  degree  to  which  general  nutrition  is  impaired.  The  api>earance  of 
thrush  in  the  mouth  is  a  l>ad  sign  ;  and  (pdema  of  the  extremities,  as  it 
shows  marked  poorness  of  the  blood,  warns  us  that  the  strengrth  of  the 
patient  is  getting  low.  Ulceration  of  the  bowels  in  an  infant  is  a  very 
serious  condition  and  likely  to  prove  fatal.  In  older  children  the  patient 
may  still  recover  if  well  treated  and  nursed,  provided  that  the  lesion  be 
not  dependent  upon  diathetic  intluenco.  P^ven  in  the  latter  case  I  have 
known  recovery  to  tiike  place  in  a  strumous  subject  in  whom  fi*om  the 
nature  of  the  symptoms  and  the  character  of  the  stools  I  believed 
tuberculous  ulceration  of  the  bowels  to  be  present. 

Treatment. — To  succeed  in  the  treatment  of  chronic  diarrhoea,  we 
must  look  upon  the  complaint  as  consisting  of  a  series  of  catarrhs  of  the 


bowel  due  in  the  main  to  separate  improssions  of  colt].  We  nnist  take 
every  care,  therefore,  to  guard  the  sensitive  hody  from  chill,  and  to 
provide  a  diet  which  will  not  overUix:  the  weaken  orl  povrem  of  the 
stomach  or  supply  materiril  for  the  forme nttitive  action  of  micro  org^iniams. 

In  the  early  stage  of  tlje  complaiut,  when  the  stoola  consist  of  miisses  of 
pale,  pasty  mitter,  it  is  hest  to  forbiti  milk  in  auy  form,  and  to  use  instead 
fresh  whey  and  barley  water  mixed  in  e<^jual  pioportifins  with  a  good 
spoonful  of  Mellin's  food.  If  the  patient  be  au  infant  he  may  take  for 
other  meala  fresh  whey  and  cream,  weak  veal  broth  and  Ijarley-water,  or 
the  yolk  of  an  egg  beaten  up  with  whey  or  veal  broth,  A  siithcieut 
variety  shotild  alwaya  be  prescribed,  and  care  must  be  taken  that  the 
whey  and  sucli  h'ke  foods  are  in  goml  condition,  for  stale  whey  or  ohl 
barley-water  is  sure  to  disagree.  The  child's  feet  and  legs  must  l>e 
swathed  if  necessary  in  cotton -wool,  and  the  wushing-l^ath  must  be 
carried  out  in  such  a  >vay  as  not  to  chill  the  child. 

For  medicine,  a  few  grains  of  prepared  rhubarb  may  be  given  at 
night  with  a  grain  or  twu  of  aromatic  chalk  powder,  and  in  the  day-time 
half  a  drop  of  laiidanura  three  times  a  day  in  an  alk^iline  mixture  with 
carminatives.  This  treatment  will  soon  alter  the  character  of  the  stools, 
and  if  due  care  be  t<iken  to  protect  the  child  from  cokb  milk  may  soon 
be  resumed  ;  but  it  is  always  wise  to  give  one  of  the  desiccated  milk 
foods  or  other  form  of  preserved  milk  for  a  few  days  before  beginning 
the  fresh  cow's  milk.  As  a  help  to  digestion  Finkler's  papain  ta  very 
useful  given  in  doses  of  two  grains  with  each  bottle  of  food. 

In  the  case  of  older  children,  besides  forbidding  milk,  we  must 
restrict  the  quantity  of  farinaceous  matter.  Toast  or  malted  bread  antl 
rusks  are  to  be  preferred  to  ordinary  baker's  bread  ;  and  well -boiled 
vegetables,  such  aa  cauliflower,  or  vegetable  marrow,  should  be 
substituted  for  potatoes.  Eggs  are  htirmlesa,  and  mutton,  ponltry, 
game,  aiid  wdiite  fish  may  be  taken  freely.  Variety  should  be  aimed  at, 
and  it  is  wise  to  provide  with  each  meal  some  form  of  nitrogenous  food, 
such  as  meat,  egg,  bacon,  or  thinly  sliced  ham  or  tongue,  so  that  the 
patient  may  not  be  dependent  upon  toast  or  rusk  for  the  means  of 
sjitisfying  his  hunger. 

If  in  spite  of  this  diet  the  stools  still  continue  to  be  pasty  and  large, 
the  amount  of  starch  shouhl  lie  still  further  reduced.  A  welcome  help  in 
such  cases  is  raw  or  very  undenlono  mutton  pounded  and  rubbed  through 
a  fine  wire  sieve.  Of  this  forjd  the  child  should  be  encouraged  to  <jat 
largely,  and  often  be  tiikes  it  with  great  relish. 

At  the  same  time  that  the  diet  is  regulated,  the  stools  must  be 
carefully  watched.  If  they  become  loose,  the  treatment  should  inn  that 
rocommended  for  the  acute  attack  Offensive  stools  require  antiseptic 
remedies,  such  ns  rcsorcin,  naphthalin,  or  ijcrchlorido  of  mercury  ;  and  with 
each  dose  it  is  well  to  comhine  a  drop  or  two  of  laudanum  to  quiet  too 
energetic  a  peristaltic  action  of  the  lK>w^el3.  Excess  of  mucus  in  the 
evacuations  is  usually  stopped  by  the  castor  oil  and  opium  mixture 
recommended   for   certain   cases   of    inflammatory   diarrhtea.     In   very 
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chronic  cases,  where  the  motions  are  habitually  frequent  and  WEtay, 
nitrate  of  silver  should  always  be  given  in  doses  of  gr.  ^--J-  with  a  drop 
or  two  of  laudanum  and  the  same  quantity  of  dilute  nitric  acid  Uiree 
times  a  day. 

Cases  of  chronic  diarrhoea  can  usually  be  cured  if  care  be  taken  to 
keep  the  patient  warm  and  to  protect  him  from  every  source  of  chil 
Until  he  is  well  advanced  towards  recovery  the  washing-bath  should  be 
viewed  with  great  suspicion.  When  washing  is  needed  tlie  patient  should 
be  placed  in  hot  soap-suds  and  sponged  rapidly,  and  no  soaping  outside 
the  bath  should  be  allowed.  In  bad  cases,  however,  it  is  wiser,  while 
the  bowels  remain  loose,  to  forbid  all  washing  of  the  child's  body,  with 
the  exception  of  local  sponging  after  the  stools,  and  to  keep  his  feet,  legs, 
and  belly  thickly  swathed  in  cotton-wool.  I  have  in  my  mind  not  a  few 
patients  who  owed  their  recovery,  in  my  opinion,  mainly  to  the  use  of  thii 
simple  precaution. 

Eustace  Smith. 
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SPRUE,  OR  PSILOSIS 

Synonyms. — Aphthoides  chronica^  Cachexia  aphthosa^  Chronic  apktktBy 
Chronic  diarrhota,  Chronic  dysentery,  Diarrhcea  alha^  JVhite  flux^  Chronic 
enteritis,  Chronic  enteritis  of  warm  countries,  Aphihm  tropir/B^  Aphihm  arientaiis, 
Stomatitis  intertropical  Ceylon  sore  mmUh,  Indische  spruw,  SpmtOy  Apepsie  or 
Athrepsie  coloniale  atrophiqtie^  Chronic  or  Endemic  diarrhoea  of  CochinrChima^ 
Psilosis  lingua  et  mucosce  intestini,  etc. 

Definition. — Sprue  or  psilosis  may  be  defined  as  an  insidious,  chronic, 
remitting  inflammation  of  the  whole  or  part  of  the  mucous  membrane  of 
the  alimentary  canal,  occurring  principally  in  Europeans  who  are  residing 


or  hiive  resided  in  tropical  or  sulitj  opical  climatt's.  It  ia  charactorised 
hy  irregularly  alterrtating  [leriods  of  exacerl>atitm  and  toniptinttive 
qiiitiscence ;  a  peculiar,  inHuined,  supcrficmlly  ulcerated,  exceedingly 
sensitive  condition  of  tin?  nuiLona  niendnane  of  the  totjgue  ancl  mouth; 
great  wasting  and  arueniia  ;  palo,  copious,  and  often  loose,  frequent,  and 
frothy  fermenting  stools  ;  very  generally  by  more  or  leas  tliarrho^a  ;  and 
hIso  by  a  marked  tendency  to  relapse.  Sprue  may  eithrr  be  primary,  or 
it  may  supervene  on  or  complicate  otlier  affections  of  the  alimentary 
canaL     Unless  properly  treated  it  is  usuully  fatal. 

Nomenclature, ^Some  explanation  is  due  for  the  introduction,  or 
rather  reintroduction,  into  medical  literature  of  the  name  under  which  I 
propose  to  descrilve  this  disease. 

Although  the  first  describers  of  the  complaint  recognised  its  peculiar 
characters,  and  gave  it  special  names, ^  more  recent  writers  have 
dropped  these,  and,  whibt  still  recognising  the  peculiar  clinical  and  jmtho* 
logical  features,  describe  them  under  such  loose  an<l  wide  terms  as 
"chronic  diarrhoea,"  **  chronic  dysentery/*  **  tropical  diarrhoea,"  and  so 
forth. 

This  looseness  of  nomenclature  I  regard  as  a  distinct  misfortune  as 
well  as  a  retrogression  :  foi*,  as  a  consequence,  the  student  is  led  to  over- 
look or  to  ignore  the  special  characters  of  the  disease,  and  has  Ms 
attention  directed,  not  to  the  condition  itself ^  but  to  merely  one,  and  that 
not  a  constant  constituent  symptom  of  a  complex  pathological  condition. 
The  public,  moreover,  is  likewise  misled  by  sucli  names.  When 
the  subject  of  this  very  serious  disease  is  informed  timt  he  is  suffer- 
ing from  chroruc  diarrhtpa,  he  fails  to  appreciate  the  gravity  of  his 
position,  and  will  not  readily  submit  to  u  treatment  which,  to  most  per- 
sons, is  a  trying  and  prolonged  ordeal.  To  tell  him  he  is  suffering  from 
chronic  diarrhoea  is  very  much  like  telling  the  victim  of  cancer  that  he  is 
Buffering  from  **luraour"  ;  he  shirks  and  pnts  off  a  treatment  which,  did 
he  but  properly  sipprehend  the  danger,  he  would  readily  submit  to. 

The  medical  man,  likeuise,  who  encounters  these  cases  for  the  first 
time  is  misled  by  these  vague  names,  and  it  is  only  after  more  than 
one  blunder  and  some  years  of  experience,  bought  at  the  expense  of 
his  patients,  that  he  begins  to  know  the  deadly  nature  of  the  complaint 
he  is  dealing  with. 

Lastly,  the  absence  of  a  special  name  has  led  the  writers  of  text-books 
and  teachers  to  overlook  a  disease  of  which  they  themselves  have  had 
little  experience  in  Europe,  but  which,  nevertheless,  is  a  common  as  well 
as  a  dangerous  disease  among  Europeans  in  hot  climates.  Thus  young 
medical  men  land  in  the  tropics,  not  only  withotit  experience,  but  also 
without  information  or  guidance  in  a  very  important  matter. 

For  these  and  similar  reasonSj  I  think  that  the  adoption  of  some  such 
distinctive  and  catching  name  as  *Vspnie  *'  for  this  disease  is  desirable. 

Etymologically  the  word  I  adopt  is  not  very  defensible,  but  neither 

^  Hillary  (9)  cmlled  it  Aphthoidcs  chronica;  Lathwn  (11),  Caehtxia  aphtkoaa;  Chialidm 
(5),  Ohtwiic  aphlhoB, 


are  many  of  tho  iramos  in  use  in  medicine — cancer,  for  example.  At  wn 
time  the  word  *^  sprue  "  was  applted  to  what  is  now  called  "  thruik  *  ud 
"aplithac";  for  years,  however,  it  has  practic/illy  dropped  *»ut  of  tho  lftiigai|f, 
BO  that  coiif iisiori  is  not  likely  to  occur  on  this  score.  When  my  ntloitiGfi 
was  first  drawn  to  the  suliject,  I  foun«l  that  the  Dutch  L*4miiJcDt-> 
"spniw" — was  in  nniversjil  use  in  Java  to  indicate  this  s|>cciiil  focin  of 
tropical  cntcro  colitis  ;  and  as  the  n;une  had  proved  to  he  a  vofy  pndaaS 
and  Buitiible  one  there,  I  thought  I  couM  not  do  bettor  than  ailoflt  it 
in  a  short  notice  of  this  disease  I  contributed  many  years  ago  to  \h0 
Mediml  Ikpmh  vf  the  Chinese  Imperial  Mnnttnm  Cuiinmsk  I  ixndcr 
sUmd  Dr.  Henderson  of  Shanghai,  recognimng  the  desirability  far  i 
distinctive  name,  had  also  adopted  this  Dutch  word.  The  nara^  tn 
quickly  t^iken  up  by  the  profession  and  European  public  in  Cbina,  whn, 
it  is  now  well  understood  among  the  various  foreign  conimu 
believe  it  is  also  becoming  known  in  England. 

In  consequence  of  the  introduction  of  this  name  it   would  seem  lin 
the  public,  at  all  events  in  the  East,  is  gniibudly  >>ecoming  c<)ucalMl  i 
some  krn>wledge  of  the  disease  thus  inrlicated,  and  I  lielieve  tJiat  m  tbii  I 
way  tho  hands  of  the  physicians  concerned  have  been  %ii  y%L    X«« 

only    so,    but  the   I'lofession   in   general   is  also  becorn     ^  t^  i«5  tip 

iraportanco  of  the  subject,  and  in  time  our  knowledge   oi  an  iii'  . 

and  Ycry  important  clinical  symptom-group  will  be  cxtcndriL  XUt^ 
considerations  seem  to  me  sufficient  juatification  for  the  adoption  d  t^ 
word  **  sprue,'*  and  for  persevering  in  its  use, 

"  Psilosis  **  {\jri\Q%,  bare)  is  suggested  by  Thin  in  one  of  hit  TaltaUi 
papers  as  a  substitute  for  *' sprue."  It  is  exprcasivo  of  tbo  ImI  tltf 
bareness  or  ra^vness  of  the  mucosa  is  a  leading  feature  of  the  ccmplwil 
The  word  is  certaiidy  more  scholarly  than  "sprue,"  but*  at  th#  ■•• 
time,  like  " dianbcBa,^'  it  is  but  partially  descn|)ttve,  and  therefofv  vi^ 
leading;  moreover,  I  think  it  is  less  likely  to  become  popular.  Illattki 
advantage  of  forming  an  euphonious  adjective — p^ilotic,  signtfytng  btfl. 
stripped,  or  t^^w,  in  which  sense  I  shall  use  it  of  mucous  men^bntne 

Literature. — The  earliest,  as  it  is  one  of  the  best  and  ^^^* 

descriptions  of  what  I  would  oill  the  proto[mthic  form  nf  -  ,    ff 

to  Hillary  (1776).  Since  he  wrote,  most  systematic  wr 
diseases  have  dealt  with  tho  subject ;  I  may  mention  A 
Martin,  firant,  Gofjdevey  Donald,  Moore,  Che  vers,  iK 
Kelsch,  and  Kicncr,  and  many  French  writers,  Sir  J,  laytLi  gim  ai 
excellent  clinical  account  of  it  Among  the  more  recent  contrihotiooi  W 
the  suhji'ct  I  may  mention  }Kipcrs  by  myself,  \\y  Dr,  C.  L  ran  der  B^ 
and  the  well-known  articles  of  Dr.  Thin.  The  most  exbatiitivo  "irt 
on  sprue,  and  one  of  the  most  recent,  is  that  by  Dm.  Bcttnuid  10^ 
Fontan,  in  which,  in  addition  to  much  valuable  original  mMxt^  lto» 
is  an  excellent  summary  of  the  considerable  French  literttaw  wi  ^  \ 
subject 

Geographical  distribution. — Although  sprue  is  very  ronclmifiric 
in  some  parts  of  the  tropical  world — Java  aud  Cochin-Chiita,  (ore 


trfipGi* 


than  in  others,  them  is  good  reason  to  believe  that  it  occurs  occasionally 
in  most  tropical  countries,  if  not  in  all.  Many  of  the  cnses  called  *'  chronic 
diari'ho^a  ^'  or  **  chronic  dysentery,"  coming  from  the  West  Indies,  from 
trofjiciil  America  and  fiom  Africa,  answer  in  their  descriptiorjs  i*)  Fjirue. 
HilLiry  and  Chisholm  cerUunly  encountered  it  in  the  West  Indies,  There 
can  he  no  douht  riliout  its  frer|uency  in  India,  Ceylon  (7),  the  jVJalay  Archi- 
pekgu  (Bin'<!j  and  others),  the  Eiistern  Peninsula  (Hertiand  and  Fontan 
and  many  others),  MidChina,  and  especially  in  South  China  iuid  ^htnila. 
Though  most  common  in  the  tropics,  it  is  not  strictly  confined  tu  these 
regions ;  it  is  not  infrequently  mot  with  in  Shanghai,  and  in  the 
European  settlements  on  the  Yangtszc  Hiver,  many  degrees  to  the  north 
of  tbe  tropics.  It  may  even  occur  in  Jnpun  ;  I  h:ive  treiited  a  well- 
marked  I'xaniple  of  the  disease  from  that  country.  Although  its  develop- 
ment and  rapid  progress  seem  to  be  favoured  l>y  the  perpetual  summer 
nnd  damp  heut  of  such  countries  as  Java  and  Coehin-China,  yet  a  dry, 
bracing  climate,  such  as  Shanghai  and  the  greater  yiart  of  i  hina  enjoy 
during  several  months  of  the  ycur,  is  not  sufficient  to  ensure  immunity 
from  a  disea^^e  which  is  apparently  provoked  by  the  great  heat  and  relax- 
ing  influences  of  a  long  and  trying  summer.  Speaking  from  my  own 
CKpericncc  in  South  China,  where  the  winter  climate  is  very  fine,  of 
all  the  chronic  diseases  the  European  has  to  contend  against  there, 
sprue,  in  its  various  forms  and  degrees,  is  by  far  the  most  frequent  as 
well  as  the  most  formidable. 

Etiology. — Amongst  the  remoter  causes  nl  spnie  prolonged  residence 
in  hot  clim.itcs  must  be  reckoned  as  the  chief.  In  certain  instances  the 
disease  shows  itself  after  a  residence  of  one  or  two  years  only,  or  even 
less.  This,  however,  in  my  experience,  is  a  rare  occurrence  ;  usually  I 
find  that  the  victim  of  sprue  has  resided  in  the  tropica  for  many  years. 

As  more  direct  factors  may  be  ennmerated  exhausting  diseases, 
particularly  those  of  the  idimentary  canal,  such  as  dysentery,  dinrrhoea, 
hfemon'hoid.%  fistula  in  ano,  the  morning  diarrhoja  of  the  tropics^ — an 
sifTeclion  which  mu^t  not  be  confounded  with  the  morning  diarrba7a  of 
alcoholism — ^chi  Id-bear  ing,  miscarriages,  and  other  uterine  trouhh-s,  par- 
ticidarly  tliose  attende^l  with  hiemorrhagc,  prolonged  lactation,  syjihilis, 
courses  of  mercury  and  iofJide  of  potassium,  bad  foml  and  water,  mental 
anxiety,  chills,  and  so  forth.  Malaria  has,  rti  course,  been  cited  as  a 
catise  of  ppme  ;  I  cannot  say,  however,  that  there  is  much  evidence  of  this. 
Nor  can  it  bo  siud  th:it  Wd  or  insufficient  food  is  a  very  potent  factor, 
for  the  disease  ii  cotnmon  enough  in  places — Shunghui,  for  example — 
where  the  food  m.irket  cannot  be  eur^'assed;  moreover,  it  is  quite  aa 
prevalent  among  the  rich  as  among  the  poor 

Of  I  ho  actual  cause  of  sprue  nothing  i^  known  ;  we  cannot  even  say 
whether  it  bo  of  a  physio-pathological  character,  or  a  specific  gtrm.  At 
one  time  the  discovery  by  Normand  of  the  parasite  which  Laviiy  cidled 
^4 Hpiiiltda  ^tercoralis — since  been  proved  to  ho  the  free  form  cf  Jthnlniouejna 
inic^iinaiG — in  the  stools  of  cases  of  Cochin-China  llux,  gave  rise  to  the 
notion  that  sprue  vras  a  helminthiasis  similar  in  some  respects  to  ankylo- 
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fttoraiasis,     Thia  hope  liaa  been  abandonee!,  as  in  many  cases  these 
arc  entirely  absent.     In  two  cases  I  have  searched   far  Anueba  o 
without  success.     Although  it  is  possible  that  one   of   the   innn 
species  of  bacteria  present  in  the  stools  in  sprue  may  be  tlio  cAu^e  ol  4i 
disease,  such  a  relationship  has  not  yet  been  proved.       It  was  oboenni 
by  Dr.  Thin  that  iji  oiw  of  his  cases  the  stook,  particiilarlv  during  tk 
exacerbations^  contained  almost  a  pnre  cnltiiro  of  a  particular  spociciflf 
bacterium.     This  is  a  fact  to  be  noted,  but  not  one  as  yet  from  whieh 
draw  any  definite  conclusions. 

In  connection  with  tho  etiology  of  sprue  it  is  of  importance  to 
in  mind  that  whatever  the  actual  cause  may  be,  it  is  something  whidi 
can  remain  latent  for  a  consideralile  time  ;  for  one  who  has  resided  iis  * 
Rprue  country  may  return  to  Europe  apparently  in  good  healthy  awi 
remain  so  for  months  or  even  for  ymrs,  and  yet  after  this  interval  tb 
disease  may  show  itself  in  him  for  the  iirst  time  ;  or  a  imtient  may  roroTc 
from  the  clisoaRe,  and  yet,  without  leaving  England,  may  suffer  .1  relapw 
after  months  or  years  of  good  health. 

Symptoms. — Insidiousness,  cbronicity,  improvement  and  relapse,  wd 
slow  progress  on  the  whole  are  characteristic  of  the  evolution  of  thii 
disease. 

Tho  learling  Bymptoms,  when  it  is  thoroughly  established,  are : 

1.  Irregtdar  action  of  tho  bowels, 

2.  The  passage  of  copious,  pale,  drab-coloured,  yeasty-lookingj  sickjj- 
smclling  stools. 

3.  Tenderness,  and  often  grout  soreness  of  the  tongue,  bnool 
mucous  membrane,  fauces,  and  sometimes  of  the  riUlots,  depending  on  i 
com[)lexity  of  surface  lesions  including  {n)  denudation  of  the  epithelium 
of  the  mucous  membrane  generally  ;  (//)  the  formation  of  minute  herpes- 
like  vesicles,  single  or  in  groups,  with  an  inflamed  areola,  which  quicklr 
rupture,  leaving  (r)  small,  superficial  but  exquisitely  tender^  ashen-gnV 
ulcers ;  (f/)  larger,  inflamed,  bare,  slightly-eroded  patches,  smooth  on  the 
surface  usually,  or  with  a  slight  muco-pundent  covering  where  in  contact 
with  the  teeth^as  when  on  the  inside  of  the  cheeks  or  lips  ;  often  wli60 
on  the  soft  palate,  they  are  umrkedly  granular,  probably  from  inOaiiicd 
follicles  :  (f)  congestion  and  swelling  of  the  fungiform  papilhi?,  especiallf 
about  the  tip  and  edges  of  the  tongue;  (/)  superficiHl  cracks  on  tbf! 
dorsum  and  edges  of  the  tongue;  (^)  during  complete  remission  of  Uw 
acute  symptom*!,  as  happens  occasionally  in  most  cases,  an  atrophied  etate 
of  the  entire  body  of  the  tongue  ;  this  organ  then  appears  pale  and  alin<«t 
cartilaginous,  with  a  smooth,  glazed  surface  as  if  coated  with  varnish  and 
completely  denuded  of  papillfe. 

The  erosions  referred  to,  sometimes  amounting  to  supeificial  idceration 
and  much  sodden  by  the  constant  action  of  the  saliva,  arc  most  frequently  ■ 
found  under  the  tongue  by  the  sides   of  the   frn?num,  inside   the  Mpt  ( 
and  cheeks  ;    especially  where  in  contact  with   the  teeth,  and  on  tb<» 
.soft   pLilate.      The  vesiculationa  ending   in   the  minute  gray   ulcers  «» 
commonest  about  the  tip  and  edges  of  the  tongue  j  they  come  out  ia 


Buccesaive  crops.  Activity  of  both  of  thcBe  lesions  is  usually  asso- 
ciated with  increase  of  diarrhoea.  In  severe  cases  what  I  would  call 
the  **  psilotic  "  condition  of  mucous  membrane  seems  to  extend  through 
the  entile  length  of  the  alimentary  canal,  affecting  the  pharynx, 
cesophagus,  the  anus,  and,  in  women,  even  the  vagina. 

4.  Dysj>eptic  conditions  associated  with  the  formation  of  large 
quantities  of  intestinal  gas  and  acidity. 

5.  Pearly  conjunctiva ;  a  dry,  harsh,  earthy-looking  skin  more  or  lest 
deeply  pigmented. 

6.  General  wasting,  usually  including  marked  diminution  of  the  area 
of  hepatic  dulnesa. 

7.  Amt^mia  and  great  pbysical  and  intellectual  debility  ;  and,  especi- 
ally in  the  advanced  stage,  cjucndousness  and  irritability  of  temper. 

If  we  inquire  into  the  history  of  a  patient  presenting  these  symp- 
toms, we  shall  probably  learn  that  he  has  been  ailing  for  several 
months,  pL-rhaps  for  years;  and  that  his  symptoms  began  in  one  of 
three  ways : — {a)  Insidiously  :  ho  will  tell  ua  that  before  bis  disease 
definitely  declared  itself  he  used,  without  apparent  reason,  to  be  troubled 
with  soreness  of  the  mouth,  attacks  of  flatulent  dyspepsia,  irregularity  of 
the  bowels,  and,  especially,  a  tendency  to  diairhoea— often  of  pale,  copious, 
frothy  stools — in  the  early  morning  or  during  the  forenoon*  By  degrees 
such  attacks  became  more  frequent,  the  mouth  oftener  sore,  and  the 
dysi>epsia  more  troublesome.  Ultimately  this  state  became  permanent^ 
his  strength  and  rtesh  bt  gan  to  decline,  and,  at  last,  a  condition  of  c*)n- 
firmed  invalidism  was  established,  (b)  Suddenly  :  being  at  the  time  in 
appu*ently  good  health — possibly  after  exposure,  chill,  fatigue,  bad  water 
bad  food,  dietetic  excess,  or  some  other  indiscretion^the  patient  was 
suddenly  seized  with  profuse  diarrhoea.  After  a  time,  the  urgency  of 
the  diarrhcea  subsiding,  a  degree  of  looseness  and  irritability  of  the  bowels 
was  left  and  became  permanent,  the  stools  grail ually  losing  their  yellow 
or  brown  colour  and  becoming  pale  and  fermenting  ;  and  the  tongue, 
from  being  thickly  coated,  became  at  first  abnormally  cleiin  with  a 
liability  to  the  formation  round  the  edges  and  tip  of  sniall  painfid  ulcers, 
and,  ultimately,  this  organ  taking  on  the  psilotic  character,  the  other 
symptoms  of  confirmed  sprue  were  gradually  evolved,  (c)  Secondarily  i 
the  patient  had  suffered  from  well-marked  dysentery,  which  had  merged 
into  tire  chronic  form,  attended  with  the  passage  of  three  or  four  ill- 
smelling,  mucoid,  slightly  bloody  stools  daily.  After  several  months  or, 
perhaps,  a  year  or  two  of  this,  tlie  mouth  began  to  lose  its  natural  fur, 
and  to  be  bare  or  tender ;  flatulent  dyspepsia  with  much  distension 
after  eating  became  troublesome  ;  the  stools  got  more  massive,  paler, 
yeasty-looking ;  and,  ultimately,  this  condition  becoming  chronic,  the 
dysenteric  element  gradually  ceased  to  be  the  princijml  feature  in  the 
clinical  picture,  giving  place  to  the  characteristie  symptoms  of  sprue. 

These  I  consider  to  be  the  principal  types  of  sprue.  There  are  others, 
doubtless  ;  the  various  combinations  Rud  degrees  of  severity  and  rapidity 
in  the  development  of  the  leading  symptoms  are  infinite.     From  what  I 
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can  gather,  I  consider  that  in  China  the  form  of  sprue  most  frequeoth 
met  with  is  the  protopathic  form  ]  in  Java  and  Manila  the  same  seemito 
be  the  case;  but  in  Cochin-China  and  in  India  it  would  seem  that  in  t 
large  proportion  of  instances  the  disease  is  secondary  to  acute  catiny 
enteritis,  to  dysentery,  or  to  the  affection  called  "  hill-diarrhoea." 

Foims  of  imperfectly  developed  or  nascent  sprue  are  common  enoo^ 
in  thf  tropics.     Sore  mouth,  with  or  without  morning  diarrhoea  (sometima 
of  bilious  stools,   sometimes  of  pale   fermenting   stools),    is    a  commoD 
affection  among  foreigners  in  the  Eiist,  and,  if  ordinary    prudence  bf 
exercised,  may  not  go  further  or  seriously  affect  the  health.      Sometimes, 
indeed,  tenderness  of  the  mouth,  burning  of  the  tongue  or  gullet  wbea 
sapid,  alcoholic  or  pungent  foods  or  drinks  are  taken,  or,  perhai>8,  minute 
blisteis  followed  by  equally  minute  aphthous  ulcers  giving  rise  to  actial 
soreness  of  the  mouth,  are  the  only  symptoms  present,  even  in  cases  witk 
cachectic  features.     I  once  watched  a  case  of  this  description  during 
several  years.     The  patient  had  resided  for  many  yeais  in   the  tropia. 
and  on  the  whole  had  enjoyed  good  health.     The  only  serious  exceptioD 
to  this  was  an  attack  of  dysentery  many  years  before  the  appearance  ct 
the  troubles  for  which  I  was  consulted.     Ever  since  the  dysentery,  how- 
ever, attacks  of  sore  mouth  had  supervened  from  time  to  time,  being 
induced    more  particularly  by   nervous  shock  or   similar    physiological 
stmins.     The  last  attack  had  been  unusually  severe  and   protracted,  and 
was  accompanied  by  great  wasting  of  a  semi-cachectic  kind,   but  there 
was  no  diarrhoea.     It  was  only  by  careful  dieting  during  many  mdnthi 
that  the  psilotic  condition  of  the  mouth,  and  probably  of  the  stomach  and 
upper  part  of  the  alimentary  canal,  was  overcome,  and  the  general  state 
of  the  nutrition  improved.     Had  this  case  been  neglected  or  wronrir 
treated,  doubtless,  in  a  very  few  months,  diarrhoea  of  pasty,  fermen^ 
stools  would  have  supervened  and  ultimately  passed  into  confirmed  sprue. 

Just  as  in  this  case,  although  the  tongue  lesion  was  very  well  marked, 
diarrhoea  was  at  no  time  a  feature  of  the  complaint;  so  in  othen, 
as  pointed  out  by  Bertrand  and  Fontan,  diarrhoea  and  'ivasting  of  i 
characteristic  type  may  exist,  and  yet  the  tongue  retain  its  epitheliYun 
and  be  free  from  the  erosions  and  inflamed  patches  so  typical  of  sprue. 
Indeed,  these  writers  seem  inclined  to  minimise  the  significance  of  the 
psilotic  condition  of  the  mucous  membrane  of  the  mouth  as  an  index 
of  the  condition  of  the  remainder  of  the  alimentary  canal.  It  musi 
be  admitted,  however,  that  the  morbid  process  in  this  disease  may  b« 
patchy  in  its  distribution,  and  that  it  may  be  confined  to  the  lower  part 
of  the  bowel ;  the  higher  part — of  which  the  tongue  more  particularly 
serves  as  an  index — remaining  healthy. 

In  many  cases  the  soreness  of  the  mouth  is  exceedingly  troublesome] 
only  the  very  blandest  fluids  can  be  tolerated.  Even  the  movements  ol 
deglutition  may  be  excessively  painful,  yet  they  are  constantly  provoked 
by  the  salivation  induced  by  the  state  of  the  mouth.  In  other  cases  the 
mouth — especially  during  sleep — becomes  very  dry,  the  tongue  Utendlj 
80  cleaving  to  the  roof  that  to  get  it  moistened  and  liberated  eveiy 


moniiiig  is  quite  an  oporation.  Muny  complain  bitterly  of  a  feeling  of 
soreness  or  burning,  doubtless  depending  on  erosion  of  the  a?soj ihageaJ 
mucous  mombrane,  wbich  they  locate  beneath  the  sternum.  Hunger,  too, 
aomet lines  amounts  to  acute  sufiVning,  and,  ius  with  (liid)etics,  may  lead  to 
strange  moral  perversions.  I  have  seen  crises  in  which  the  constant 
cniving  for  food  brought  on  a  hysterical  condition  in  which  the  |jaticnt, 
provoked  by  some  savoury  smell  and  throwing  prudence  to  t!ie  winds, 
inished  to  table  and  indulged  indiscriminately  in  the  fandly  meal. 
Thirst,  too,  may  be  a  troublesome  symptom.  So  may  he  distension  of 
the  abdomen  from  llatus  and  acennudated  food ;  a  smart  nltack  of 
diarrhoea  aHbrds  weleL»nie  relief  in  such  eases,  Bleeplcesness  is  tjfteii 
complained  oi  In  sprue  the  temperature  is  below  noinml,  and  the 
l^jatienl's  feet  are  often  jwiinfully  cold  ;  just  l>cfore  and  duiirig  an 
exacerbation  of  symptoms  there  may  lie  a  rise  of  one  or  two  degrees  in 
the  btjdy  tempeniture,  at  other  tiun\s  it  is  subnormal.  As  the  diseiiso 
progresses  both  the  number  and  value  of  the  red  bloml  corpuscles 
diminish,  the  relative  proportion  of  tbe  white  increasing;  as  recovery 
sets  in  this,  of  coui^se,  is  revei*sed.  The  quantity  of  urine  passed  is  in 
inverse  proportion  to  the  diarrh<i-*a. 

M'hen  sprue  has  become  thoroughly  established,  unless  a  proper 
course  of  treatment  be  adopted  and  persevered  in  for  months  or  perhaps 
years,  the  disease  as  a  ndt^  becomes  gradually  worse, — slowly,  it  may  l>e, 
hut  on  the  whole  none  the  less  surely.  Temporary  improvements  are 
followed  by  relapses  ;  the  slightest  dietetic  indulgence,  exposure  to  wet  or 
eold,  fatigue,  mental  depression,  and  such  like  occunences,  are  nearly  sure 
to  bring  alxait  a  fresh  attack  of  diarrha^**  and  an  aggravation  of  the  mouth 
sj'inptoms.  So  the  case  gradually  goes  from  bad  to  worse,  cnsaciation 
becomes  extreme,  and  the  dusky,  dry,  unhealthy,  earthy-looking  skin  hangs 
in  loose  fftlds  on  a  skeleton  every  bone  (»f  which  can  he  counted.  The 
belly  alone  is  tilled  out  ;  it  is  generally  b:il loots ed  by  accumulated  giises, 
and  the  gurgling  and  movement  of  gas  and  fluid  can  be  seen,  heard  and 
felt.  The  liver,  in  harmony  with  the  wasting  of  the  rest  of  the  b<  dy,  is 
shrunk  to  abnormally  small  dimensions.  iSoujetimes  a  trace  of  albtmien 
may  appear  in  the  urine.  Finally  the  mouth  becomes  covered  with 
mycotic  thrush,  feet  and  ankles  swell,  and  the  patient,  if  not  suddenly 
killefl  liy  an  attack  of  choleraicdike  diarrbcea  or  other  intercurrent  acute 
disease,  dies  slowlj^  of  starvation. 

Shou!il  a  proper  treatment  be  adopted  in  time  antl  before  the  mu<'oufl 
niemluane  has  been  so  extensively  destroyed  as  to  lie  unfit  for  digestion, 
and  should  the  pitient  have  not  yet  entered  upon  the  vicious  patliolc  gical 
circle  to  be  presently  described,  the  dinrrlnea  will  cease,  and  the  psilotic 
state  of  the  mouth  subside,  to  recur  in  nulder  form  and  at  lorjger 
intervnls  until  it  di-'^irfij rears  for  goo<h  and  thr*  stools  will  gradually  regain 
their  propT  colour — at  first,  jicrhaps,  in  a  fitful  sort  of  way,  one  })art  nf  a 
motion  iKsing  properly  coloured  whilst  the  remainder  is  still  p'de.  By 
degrees  the  jiatient  gidns  flesh,  and,  finally,  whcTi  ho  recovers  the  pr»wer 
of  digesting  a  fairly  Uberal  diet,  his  muscular  and  intellectual  powers  will 
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be  reBtored.  For  a  long  time,  however,  looseneaa  of  the  bowels^  fi%NF 
sore  III  oil  Lh,  and  flatulent  dyspep.siJi  may  recur  on  the  smallest  proTccidtt 
■ — symjitoms  showing  tlaat  tht^  diaeiAse,  although  apjiarcntly  cured,  i 
only  BJnni baling. 

Ocojisioiially  it  happens  that  careful  treatment,  by  checking  th«  ■«» 
urgent  symptDtnis,  gives  rise  to  a  deceptive  aiTest  uf  the  didoase;  tif 
soreness  of  the  month  ceases  to  recur,  and  diarrhcea  is  in  alicjinti 
Notwithstiiijtliti^  this,  nutrition  does  not  improve  ;  the  food  the  jnS^ 
takes  i^Ai\%  nothing  to  his  weight  or  strength,  both  of  which  griduilh 
decline,  without  any  very  mimifest  reason,  as  in  disejises  like  cannt  ur 
pernit  hius  anaemia.  In  all  such  cases  it  wilt  l>e  found  that  the  ttmhiP 
abnormally  large.  Doubtless  too  large  an  extent  of  mucous  snrfMelM 
been  irretrievably  destroyed,  and  absorption  does  not  balance  wmU 
In  such  a  case  the  right  treatment  has  come  too  late. 

Pathology  and  pathologrical  anatomy.— Owing    to    practical  dj§ 
eidtif's  in  examining  a  stnicturo  so  deliciite  as  the  mucuus  membnuwd 
the  alimentary  canal,  and  to  the  fact  that  in  a  disease  so  chronic 
primary  and  essential  features  of  the  complaint  become    overgrown 
masked  by  secontlary  changes,  it  lias  hitherto  been  foiuid  impoeail " 
ascertain  the  primaiy  ami  fundamental  lesion  of  spnie.       It  seems 
that  mora  infonnation  is  to  be  got  on  this  point  from  a  study  of 
lesions  of  the  tongue  and  niou'.  h  in  the  early  stages  than  from  the 
of  the  lesions  of  the  * jther  parts  of  the  alimentary  canal  in  the  later 
of  tlie  disease.      If  the  tongue  l>e  a  trustworthy  index  of  Mdiat  is  guiii 
in  other  and  lower  parts  of  the  alimentary  canal,  then  we  mtist  com 
that  the  primary  lesion,  at  all  events  the  one  first  appreciable  bv 
unaided  sense^s,  is  a  catarrhal  state  of  the  niucoua  membrane  as  eWd'ej 
by    premature   shedtling    of    tlie   epithelial   covering,    congestion    of 
papilhe,  and  folliculitis  going  on  to  suj>erficial  ulceration.       What  in 
turn  may  be  the  C4iuse  of  this  catiirrh  we  cannot  say. 

Whether    it  be    in  consequence  of    this  hidden,   unknown    pri 
cause,  or  of  the  catarrh  w^hicb  it  induces,  it  is  very  certain  that  in  s] 
digestion  and  assimilation  are  early  affected ;  and  that  this,  in   no 
long  time^  leads  to  tissue  starvation.     To  this  tissue  starvation,  doul 
is  attiilaitable  not  only  much  of  the  general  wasting  but  many  of  tin 
gymptoms  referable  to  the  alimenUiry  uinal      Dr.  D.  D.  Cunnin 
a  very  ahle  piper  on   the  elTects  of  starvation  on  vegetable   and 
tissues  (6),  has  sbo^vn  that  the  etfect  of    6t«irvation  in   Indian   fa 
is  not  only  to  cause  a  loss  of  bulk  of  the  tissues  generally,   but 
if  the  starvation  l>e  carried  beyond  a  certain  jwint,  to  actual  destru< 
of   tissue.      Particularly    is   this   the   case  with   the   mucous    tnenihi 
of  the  alimentjfcry  canal,  in  whicli,  in  famine,  an  actual  and    irrei 
destruction   of   secreting   and   absorbing  tissue   is  apt   to    occur. 
result  of  this  destruction,  wben  sufficient  food  is  at  last  supplied, 
famine   canifjs,   digestion    iind   absorption,   owing   to    actual    loss   of 
necessary  tissues,  cannot  be  elTected  ;  thus,  so  far  from  proving  a  he 
to  the  starving,  good  food  and  plenty  of  it  does  but  precipitate 
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\  inducing  by  its  mechanicul  and  *.-heraic:il  effects  further  irritative  changes 
in  tho  sUirved  and  eiotJcd  IkjwoI     In   this   way  is  brought  ab<jut  the 

I  diarrlia'a  and  dysentery  of  famine  camps,  and  many  of  the  diarrhoeas 
and  dyseiittiries  of  the  half-t^hirved  popiihitioiis  of  Eastern  ctiutitries  who, 
in  too  miiny  infttanccf^,  hve  in  a  state  of  chronic  fa  mi  no — a  state  hardly 
conceivable  by  tlio  ftirtunate  populations  oi  more  favoured  coiintncR, 

Doubtless  something  analogous  to  this  famine  diarrha'a  and  dysentery 
occurs  in  sprue  ;  an  artificial  physiological  famine  is  in<luced.  Therefore,  in 
contemplating  the  lesiona  found  post-mortem  in  a  ciise  of  sprue,  we  must 
be  careful  to  bear  in  mind  that  lUiuiy,  if  not  most  of  them,  are  not  the 
specific  find  primary  lesions  of  sprue,  hut  the  primary  and  secondary 
effects  of  st,arvation.  Thus,  when  at  the  end  of  a  long  case  the  alimentiry 
canal  is  examined,  there  is  present  a  threefold  pithologicid  condition, 
namely— 

t  (ff)  The  specific  ami  primary  lesion, 

{b)  The  specific  starvation  lesion^ 
(c)  The  secondary  irritative  lesions. 

To  sort  out  these  in  the  present  state  of  imthological  knowledge  would 
be  an  iiupossilile  tjisk.  Very  few  post-mortem  examinations  have  been 
recorded  by  recent  Engh'sh  o1>servers  with  the  thoroughness  and  minute- 
ness of  histological  detail  necessary  to  enable  us  to  carry  out  such  an 
attempt  sutccssfully.  Indeed,  the  oidy  case  I  know  of  in  very  recent 
English  meiiic;d  literature  available  f*>r  the  purpose  is  one  recorded  by 
Drs.  Thin  and  Wethered  (14),  The  French  have  rh>ne  very  much  more 
in  this  direction,  but  even  their  elaborate  investigations  seem  to  bo 
principally  illustrative  of  the  secondary  and  tertiary  starvation  changes, 
and  not  uf  the  primary  and  essential  lesion. 

After  deatli  from  sprue  the  tissues  as  a  whole  are  found  to  be 
abnormally  dry,  in  consequence  of  w^hich  the  fHidy  tends  to  nuimmify 
rather  than  to  decompose.  The  thoracic  and  alxhuuinal  viscera  are  both 
actually  and  relatively  wasted.  TulMsrcidar  deposits  may  be  found  in  the 
lungs.  In  the  liver  there  are  no  morbid  apptiarances  which,  from  their 
invarialile  presence,  might  be  considered  essential  More  frequently, 
according  to  Bertrund  and  Fontan,  eertiiin  peculiar  and  hitherto  unde- 
scribed  changes  are  enctituitered  in  the  |:iaiicrca8,  initiated  lobnles  wf  which 
show  signs  of  parenchymatous  change — such  as  fatty  or  grarudar  de- 
genemtion  of  the  cells,  with  softening  of  the  acini  and  slight  inHamma- 
tory  irrfiltnition  of  the  connective  tissue.  The  pancreatic  changes,  how- 
ever,  ai'e  proljably  secondary  and  not  essential,  as,  like  those  sometimes 
found  in  the  Irver  and  also  in  the  kidneys,  they  are  far  from  being 
const  an  t  ly  present. 

As  might  be  expected,  the  principal  changes  are  to  he  found  in  the 
aliment^iry  canal,  ^Ktrt  or  the  whole  of  which,  inchitbng  in  many  cases  the 
stomach,  is  invariably  found  to  be  dise;ised  SfU'aking  gcnemlly,  the 
bowel  may  be  described  as  being  thinned  to  such  an  extent  as  to  lie 
dinphanous.     There  is  no  necessary  or  notable  lesion  of  the  serous  or 
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muscular  coats ;  but  from  mouth  to  anus,  either   in  segments  (in  Tldii 
case  the  cBsophagus  ami  ileum  only,  the  remainder  being  healthy),  or ii 
patches  of  greater  or  less  extent,  or  universally  (Bertrand  and  Footu 
the  mucous  membrane  is  diseased.     Its  free  surface  is  coated  with  a  tkkk 
layer  of  dirty,  viscid,  gray,  tenacious  mucus.     On  washing  this  awaj  tif 
mucous  membrane  is  found  to  present  a  vanety   of   lesions : — Ut,  «<. 
gested  patches ;   2nd,  eroded  patches ;   3rd,  ulcerated   patches  \  4th,  pi^ 
mented  patches  ;  5th,  hire,  thin-sciirred,  cicatricinl  patches  ;   6th,  absfflc< 
of,  or  wasting  of  villi  and  glands ;  7th,  in  adiiition  to  these  the  moo^cj 
membrane,  where  not  entirely  replaced  by  fibro-cellular  new  scar  groirtiL 
is  felt  and  seen  to  be  sown  with  minute  spI.eric^U   tumours — about  ibr 
size  of  a  pin's  head — suirounded  by  a  dark  pigmented  areoUi.     Thwr 
little   nodules,  on  being  cut  into,  are  found   to  be  situated  in  the  sbK 
mucosa,  to  have  gelatinous  contents,  and  generally  a   lateral  or  centzi 
punctiform  orifice.     They  are  mucous  cysts  replacing  follicles  (10). 

Under  the  micro.scope,  sections  of  the  diseased  portions  of  the  cmo- 
phagus,  stomach,  and  intestines  show  patchy  or  gcnenil  ile^truction  i 
the  suiface  of  the  mucosa  in  all  degrees  from  slight  erosion  to  com- 
plete disintegration  of  the  villi,  glands,  and  follicles  ;  effusion  into  and 
around  the  closed  follicles,  le«i(iing  to  the  formation  of  mucous  cyst*  or 
of  small  abscesses  which  subseciuently  rupture  and  ulcenite  ;  infiltratioB 
by  leucocytes  of  the  basement  membrane  ;  and  inflanmiatory  effusion  int*' 
the  submucous  layer,  with  sul)se(iuent  fibro-cirrhotic  changes  in  the  new 
tissue. 

The  mesenteric  glands  also  are  generally  enlarged,  dark,  and  periiap 
fibrotic. 

The  ulceration  met  with  is  not  always  extensive.  In  the  stomad 
and  upper  parts  of  the  alinient-iry  canal  the  sores  are  generally  ven 
minute  and  superficial ;  towards  the  end  of  the  ileiim  and  in  the  coloi 
the  ulcers  m.iy  be  larger,  deeper,  and  associated  with  some  thickening  0 
the  bowel  from  infiammatory  effusion. 

Speaking  of  the  changes  in  the  stomach,  Bertrand  and  Fontan  »t 
"  It  may  be  cnmipletely  destroyed  by  embryonic  cell  proliferation  in  tb 
mucosa  on  the  one  hand,  and  \\y  ulcerative  folliculitis  on  the  olhei 
Finally  it  presents  sc.'lerosed  and  pigmented  portions  which  are  probabl 
the  ultimate  stage  of  the  nutritive  and  circulatory  troubles."  Dr.  Thi 
remarks  of  the  ileum  in  his  ciise,  "  The  mucosiv  was  almost  entirel 
destroyed,  being  replaced  by  a  structureless  substance  enclosing  leucocvt« 
and  here  and  then*  the  remains  of  a  follic'le.  .  .  .  The  su}>muco6 
appeared  much  thickened,  and  the  fibrous  tissue  abundant  and  more  tha 
usually  solid  in  consistence.  The  walls  of  thr  vessels  were  also  thickenec 
altogether  denoting  a  more  chronic  process  than  in  the  other  j:Kirts  of  th 
intestinal  canal." 

If  1  may  venture  to  interpret  these  morbid  appearances  I  will  sufgei 
that,  as  the  primary  lesion  in  the  alimentary  canal  in  sprue  is  one  froi 
which  recovery  is  possi]>le,  and  jis  most  of  the  lesions  of  the  stomach  aiw 
ileum  just  desciibed  are  of  such  a  character  that  recovery  from  them  i 


fmpciflgible^  these  latter  m?iy  be  regarded  as  a  result,  but  not  the  necessary 
result  of  the  primary  lesiun — not  tbe  essential  features  of  the  disease. 
The  primary  patholo^ic^U  condition  of  the  mticou:*  membrane,  seeing 
that  it  admits  of  recovery,  is  piohably  of  the  nature  of  a  catarrh^  and 
cotitimd  to  prematme  shedding  of  epithelitim  and  folliculitis  ;  this  view 
h  further  lx>rne  out  hy  what  ia  seen  ni  the  mouth,  Aftir  a  time,  this 
condition  being  unrelieve<l,  more  serious  changes  may  supervene;  the 
necrotic  famine  changes^  or  inflammatory  changes  induced  by  persistent 
initation,  may  set  in.  Either  or  both  of  these  may  lead  to  ulceration 
on  the  one  hand  or  to  cirrhotic  changes  on  the  other  ;  and  in  one  or  both 
of  these  ways  the  mucous  membrane  is  changed  into  sca-r  tissue  without 
giands  or  absorbents,  gradually  becoming  perfectly  useless  as  an  agent  in 
nutrition. 

Applying  tbo  revelation  of  the  pist-mortem  room  to  the  interpreta- 
tion of  8ymx>tom3,  we  can  understand  that  acconiing  to  the  region  and 
extent  of  the  aliraentjiry  canal  involved  wdl  the  symptoms  bo.  If  the 
oesophagus  be  implicrited,  dysphagia  and  substernal  burning  will  be  pro- 
iiiinont  symptoms ;  if  the  stomach  be  involved^  vomiting  and  dy&peptic 
troubles  of  various  kinds  will  ocetir ;  if  the  intestines,  Henterie  diarrhoea ; 
if  the  colon,  dysenteric  diarrhoea.  All  of  these  conditions  and  symptoms 
may  and  often  do  combine  in  one  and  the  same  case. 

The  frequent  presence  of  ulcers  in  the  colon  has  given  rise  to  much 
discussion,  many  French  observers  contending  that  they  are  conclusive 
evidence  of  the  dysenteric  nature  and  origin  of  sprue.  But  it  is  evident 
from  a  study  of  the  history  of  the  evolution  of  this  disease  that,  in  a 
large  proportion  of  cases,  the  progress  of  the  pvthological  process  is  from 
mouth  to  colon,  and  not  from  colon  to  moutk  The  psilotic  process  is  a 
flistinctly  different  one  from  the  dysenteric  process,  although  they  may 
and  do  concur.  Tnic  dysentery  may  in  some  instances  )>e  the  sL'irting- 
pi^int  of  spj-ue,  just  as  the  damage  inflicted  by  an  antecedent  plt-uiisy 
may  favour  tubercular  deposit  in  a  lung;  l)Ut  s[»rue  is  not  tnie dysentery, 
any  more  than  phthisis  is  f*letirisy.  And  as  phthisis  may  give  rise  to 
pleurisy,  so  may  spnie  give  rise  to  a  Ignd  of  dysentery — ^ meaning  by 
dysentery  simply  ulceration  of  the  coh)n  ;  or  even,  by  weakening  the 
resistive  power  of  the  mucosa  of  the  large  intestine^  dispose  to  true 
tlysentory  ;  the  presence  of  tubercle  near  the  pleura  accounting  for  the 
association  in  the  one  case,  and  the  frequent  passage  of  irritating  discbarge 
accotinting  for  the  association  in  the  other, 

An  interesting  feature  in  sprue  is  the  absence  of  the  normal  yellow 
tint  in  the  stools.  Several  hypotheses  have  been  jmt  forward  to  explain 
this,  but  it  cannot  be  said  that  ari}'  of  them  has  been  proved.  The 
physiology  of  the  formation  of  the  colouring  matter  of  the  healthy  stool 
is  by  no  means  settled  ;  until  this  is  ma<le  out,  any  theory  about  the 
cause  of  it-s  disappearance  in  sprue  must  be  in  the  highest  degree  hypo- 
tbetical.  Thin  suggests  that  in  sprue  the  normal  colouring  matter  of  the 
stool  is  destroyed  by  a  bacterium  whose  presence  is  favoured  by  the  ab- 
normal acidity  of  the  contents  of  the  bowel,  the  consequence  of  deficiency  of 


alkaline  secretion.  Bertrand  and  Fontan's  observations  on  the  iiupli 
of  the  imncrpas  might  huvfi  a  lie<inRj^^  on  this  question,  seeing  that  IijAm 
bilirubin,  the  cause  ul  tho  colour  of  healthy  faeces,  accottling  to  WaT 
cannot  bo  produced  from  tho  1>ilc  without  the  aid  of  the  secretion  of  tk| 
|)ancreas.  Thiii'a  view  dei>ends  on  the  presumption — founded  oo - 
analysis  by  Wynter  Blyth — that  the  ordinary  elements  of  the  bik  tfil 
pre^5ent  in  the  fiecea  in  sprue.  Bertrand  and  Fontan,  howeTcr,  it  i] 
similar  analysis,  failed  to  find  the  bile  acids. 

Of  the  many  hypothoses  which  hiive  been  advanced  to  account  fortkj 
absence  of  colour  in  the  st*x>laj  tho  most  simple,   and  to  my  oiin 
most  plaUBible,  is  that  which  accounts  for  the  phenomenon  l>y 
that  in  sprue  there  is  a  suspension,  pirtial  or  complete,  of  the  cbole 
function  of  the  liver.     Such  a  supposition  would  also  explain  the  re 
fermenting  stiite  of  the  stools  so  chru'acteristic  of  the  disease.       More  fartpt 
howe^er^  are  wanted  before  any  reliable  conclusion  iTan    be   arrived  &l » 
this  point.  i 

Pending  further  investigation  1  regard  sprue,  etiologically,  as  ftditait 
resulting  from  a  slowly-developed  pathological  action  of  meteorologicil 
conditions  present  in  hot  countries  on  constitutions  unsiiited  to  contcaii 
with  certain  more  particular  and  local  influences  as  yet  unknown  ;  fmthrf. 
I  believe  that  these  influences  in  many  instances  are  of  themsehe* 
sufficient  to  bring  about  the  diseascj  but  that  their  action  is  favoured  M 
antecedent  jjathologituil  conditions,  over  and  above  those  induced  bf 
climate  simply  ;  chief  among  these  are  dysentery,  catarrhal  diarrbtrA 
hepatic  disturbances,  and  other  morbid  states,  more  particular! v  tlK» 
connected  with  the  alimentary  canal.  PathologicaUy,  I  regard  spme  i* 
a  morbid  process  specifically  distinct  from  true  dysentery,  and  consisting 
in  a  suspension  of  the  chologenetic  function  of  the  liver,  together  wili 
a  specific,  chronic,  catarrhal  condition  of  all  or  part  of  the  digestive  tnui 
which,  if  it  pcraist,  leads  in  time  to  necrotic  and  inflammatory  processes 
in  the  mucosa  ending  in  destruction  and  permanent  loss  of  glandular  anil 
absorl>ent  structures,  and  so  to  what  in  a  certain  sense  might  be  calldt 
physiological  starvation. 

Treatment. — This  is  mainly  dietetic  and  hygienic.  If  carried  mi 
intelligently  by  the  physician  and  conscientiously  by  the  jiatient,  and  if 
instituted  at  a  sufficiently  early  period  of  the  disease,  it  is  generallv 
marvellously  successful  On  the  other  hand,  if  treatment  }\ci  wrong) v 
directed,  carried  otit  in  a  half-heartetl  way,  or  too  long  postponed,  i  ' 
CO  very  becomes  an  impossibility. 

In  prescribing  a  treatment  for  a  case  of  sprue,  the  jiathologicAl  ' 
dition  of  the  bowel  must  always  be  present  to  the  physician's  mind  • 
must  never  forget  the  erwlcd  an^l  tonder  mucous  membrane,  the  deficieiu 
of  glandular  atnicture  and  villi,  and  the  liability  of  fo<xl  in  excess  of 
digestive  and  absorbing  capacity  to  decompose  and  imtate.      The  indie 
tions  demanded  by  these  things  are  clear  and  distinct     They  are,  firs-tlrl 
to  place  the  inflamed  gut,  so  far  as  is  possible,  in  a  state  of  phvsioloiniiil 
rest ;  secondly,  to  supply  a  foixl  of  as  bland  a  nature  as  poa^ble  •  juid. 


thirdly,  a  qiiatitity  of  food  no  greater  than  can  ho  tlisposed  of  by  the 
glands  and  absorbing  appanitus.  For  the  fultilment  of  these  iiitbeations 
what  is  known  as  the  **nnlk  tTcntnH'tit '"  U  imomparal^ly  the  l>est 

When  a  diagnosis  of  sprue  has  been  arri\ed  at,  it  betonies  the  duty 
of  the  physician  to  endeavour  to  secure  the  co-operation  of  his  patient  by 
impressing  upon  him  the  great  danger  of  procrastination,  the  deadly 
and  insidious  nature  of  the  malady  if  neglected,  the  eonijmrative  certainty 
of  recovery  if  promptly  attended  to.  The  conviction  of  the  jvatient  in 
this  sense,  and  his  or  her  hearty  and  intelligent  eooperaiion,  are  the  first 
and  most  necessary  steps  towards  a  cure.  Few,  unless  they  have  hatl 
actual  exi>erience  of  these  cases,  can  understand  the  importance  of  the 
moral  element  in  their  management.  Next  in  iniportitnce  to  this  is  the 
acquisition  of  a  thorough  knowledge  of  what  the  patient's  alimentary 
canal  can  and  cannot  do.  This  knowledge  am  be  gained  only  by  a  daily 
visit  to  the  patient,  and  a  daily  inspection  of  the  stools ;  and  these  daily 
visits  and  inspections  should  bo  kept  up  until  the  slo^v  process  of 
regeneration  of  mucous  membrane  has  well  set  in,  and  ihe  fmtient  has 
become  thoroughly  educated  in  his  own  management-  There  must  be  no 
temporising,  and  in  the  event  of  relapse,  no  matter  how  trifling  appar- 
ently in  character,  there  ought  to  be  no  hesitation  in  harking  Iwiek  at  once 
to  special  diet.  To  some  readers  it  may  seem  a  matter  of  sujx*rerogation 
to  write  of  these  things  ;  but  thc}^  are  really,  though  so  sim{>le  and  self- 
evident,  among  those  simple  and  self-evident  things  which,  though  of 
prime  importance,  are  so  generally  overlooked  and  neglected. 

When  a  patient  has  consented  to  undergo  the  milk  treatment  foe 
eprue  ho  ought  to  have  clear  directions  how  this  is  to  be  carried  out. 
These  directions  are  best  given  in  writing,  somewhat  as  follows  : — 

1st,  Clothe  warmly  in  flannel      If  diarrhoea  be  active  go  to  bed  In  a 
warm  room,  and  remain  in  bed  until  the  stools  become  solid. 

2nd,  Place  a  pad  of  cotton  over  the  abdomen,  keeping  it  in  position 
by  a  broad  flannel  liandage  somewhat  firmly  applied. 

3rd,  Stop  all  food  and  drmk   with  the  exception  of  three  pints  of 
milk  per  diem,  the  tuilk  being  taken  in  divided  doses  at  intei 
vals  of  one  liour,  allowance  being  made  for  a  reasonable  amount 
of  undisturbed  sleep. 

4th,  The   milk,   warmed  in  cold  weather,  must  not  bo  drunk,  but 
sipped  wiih  a  tc^aspoon  or  sucked  from  a  feeding-bottle. 
It  is  generally  desirable  to  commence  the  treatment  with  a  teaspoonful 
of  castor  oil,  and  to  repeat  this  for  a   time  about  once  or  twice  a  week, 
or  whenever  the  stools  become  copious,  frothy,  or  stinking. 

As  a  consequence  of  this  treatment,  even  in  cases  in  which  diarrhtea 
has  been  present  for  months  or  even  years,  the  motions  gradually  diminish 
in  number  and  amount,  and  increase  in  consiHtcncy.  Usually  liefore  a 
week  has  passed  they  become  solid  ;  at  the  same  time  the  soreness  of  the 
mouth  diminii^hes,  and  the  feelings  of  dyspeptic  discomfort  vanish.  If, 
however,  after  two  or  three  days  there  be  no  improvement  in  the 
diarrhcea,  the  quantity  of  milk  must   be  diminished  by  ten  ounces  a  day 
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until  a  minimum  of  25  ounces  is  taken.  Of  course  this  is  starratioodiel. 
it  must  not  be  persisted  in  too  long,  and  the  patient  mnst  be  kept  it 
absolute  rest,  and  carefully  watched  and  tended  by  an  intelligent  dotk 

After  the  motions  have  become  solid,  and  have  so  remained  for  thm 
or  four  days,  the  allowance  of  milk  is  increased  by  1 0  ounces  daily  una 
100  to  150  ounces  are  consumed.  Should  the  motions  at  any  tiK 
become  loose,  this  must  be  looked  upon  as  an  indication  that  more  nift 
18  being  swallowed  than  can  be  disposed  of ;  the  daily  quantity  mat 
therefore  be  correspondingly  reduced,  by  half  a  pint  at  a  time,  until  tk 
stools  again  become  solid.  It  should  then,  after  three  or  four  dan. 
be  cautiously  increased  once  more. 

By  following  this  system,  in  nine  cases  out  of  ten  the  improvenKBl 
is  marvellous.  Not  only  does  the  diarrhcea  cease,  but  the  dyspeptic 
troubles  subside,  the  soreness  of  the  mouth  and  gullet  disappears,  ami  ike 
patient's  condition  improves  in  every  respect.  There  may  even  be  i 
gain  in  weight  when  the  allowance  of  milk  has  risen  to  ^xe  or  six  pioti 
But,  arrived  at  this  stage,  the  troubles  of  the  physician  begin.  TV 
patient  is  very  hungry  and  clamours  incessantly  for  more  substantial  food. 
The  friends,  too,  importune  on  his  behalf,  and  often  do  not  hesitate  to 
accuse  the  physician  of  starving  his  patient.  All  this  must  be  steadhsth 
resisted,  however,  and  for  at  least  a  month — better  for  six  weeks — tk 
only  answer  to  the  incessant  demands  for  more  noiu-ishment  must  be, 
"Milk  only  —  nothing  but  milk."  If  the  physician  be  so  weak  as  tc 
concede  something  prematurely  he  is  pretty  sure  to  regret  it.  Addi 
tional  diet  too  soon  begun  means  recurrence  of  diarrhoea,  sore  mouth 
renewed  wasting,  loss  of  time,  and,  perhaps,  loss  of  the  last  chance  o 
recovery. 

Experience,  and  one  or  two  trials  carefully  made,  will  tell  us  whei 
to  begin  to  improve  the  diet.  An  egg  beaten  up  with  milk  mav  b 
tried  in  the  first  instance,  and,  if  found  to  agree,  made  a  pernuuien 
addition  to  the  daily  allowance  of  milk.  Then  some  well-boiled  arroi 
root  or  com  starch,  or  plain  rusks,  or  ]»lain  biscuits,  or  some  other  simpi 
form  of  f.irinaceous  food  may  be  carefully  introduced.  Bi-ead  is  not  we 
borne  unless  in  the  shape  of  bread  and  milk.  Bananas  I  have  found  t 
be  well  borne,  and  are  often  a  very  acceptable  addition  to  the  dietarv 
they  must  be  given  tentatively  at  first,  and  only  in  very  small  quantity 
and  be  thoroughly  masticated.  If  they  are  well  borne,  after  a  time  i 
many  as  five  or  six  may  be  taken  daily.  Then  chicken  broth  may  \ 
added  in  small  quantities  ;  afterwards  fish,  chicken,  potatoes,  sweet-bread 
and  so  on.  Beef  and  mutton,  hot  soups,  fibrous  vegetables,  nuts,  pastr 
etc.  are  very  badly  borne,  even  for  years  after  all  symptoms  of  spni 
have  subsided,  and  it  is  freqtiently  necessary  in  such  patients  to  interdii 
their  use  altogether. 

During  convalescence,  and  for  a  long  time  thereafter,  the  patiei 
ought  to  be  instructed  that  on  the  slightest  recurrence  of  sore  moat) 
or  of  the  familiar  feeling  of  dyspeptic  discomfort,  or  of  bulky,  stinkin 
stools,  he  should  at  once  act  on  the  hint,  take  a  teaspoonful  dose  of  caste 


oil  or  of  compound  rhulmrb  powder^  starve  for  gomo  hours,  and  then  go 
on  milk  for  a  day  or  two,  until  the  thrc\it<?nin^  attiick  of  niUfo-enteritiB 
has  fjuite  subsided.  Ho  can  then  resume  his  furmer  diet.  Proiupt 
treatment  of  this  sort  on  the  threat  of  ielrij>3e  saves  weeks  of  discomfort, 
and  perhaps  averts  a  serious  reeiirreneo  of  illness. 

Until  the  patient  is  tiikin^  at  least  a  hundred  ounces  of  milk  a  day 
be  ought  to  keep  his  bod.  Afterwiuds^  when  be  gets  up,  he  must  be 
careful  to  clothe  very  waiinly,  to  avoid  cold,  *lamp,  fatigue,  excitement, 
and  everything  leading  to  physiological  strain  of  any  description.  Get- 
ting wet  or  feeling  cold  is  nmst  prejudicial  to  such  pitients ;  accordingly, 
when  the  winter  comes  round,  lie  slHJuld,  if  pt>Bsitile,  move  to  some 
warm  and  sheltered  place  in  the  south  of  England  or  to  the  Kiviera. 

As  reganb  drugs,  my  own  experience  has  lieeii  that  they  are  \ery 
secondary  matters,  and,  with  the  exceptions  I  have  mentioned,  may  gener- 
ally be  dispensed  with.  If  there  are  special  indications,  siuh  as  malarial 
fever  or  ctiehexia,  ai>propnate  drugSj  such  as  (piiriine,  may  be  demanded^ 
When  diarrhoea  is  very  bnsk,  s^j  that  it  is  to  be  pre*5um*"d  that  the 
violent  perisudais  of  the  gut  is  interfering  with  any  healing  process  that 
may  l>o  going  on,  then  a  few  small  doses  of  laudaTUim  or  of  Dover'a 
powder  may  bo  given  ;  but  it  is  a  xery  great  mistake  to  try  to  shut  up 
the  bowel  altogether  by  sedatives  or  astringents.  The  gut  should  be 
regarded  in  the  light  of  a  surgical  drainage- tube  to  be  ke})t  jiatent  ;  the 
retention  of  a  mass  of  putrefying  materird  in  the  abdumcn  can  nut  possibly 
be  of  any  advantage  in  the  long  run,  or  in  any  way  conduce  to 
recovery. 

It  sometimes  happens  that  after  a  week  or  two  of  careful  milk 
dieting,  the  stools,  although  diminished  in  nnraher,  fluidity,  and  quantity, 
are  still  deficient  in  consistency  and  unbirmed.  Diarrho'ii,  in  the 
usual  sense  of  the  word,  has  ceased  ;  but  the  com])lete  dehydration  of 
the  motions  by  the  last  piiri  of  the  alimentary  canal  Is  not  thoronglily 
©fleeted ;  apparently  there  still  remains  a  mild  chronic  catarrh  of  the 
colon.  In  this  Ci4se  a  dose  of  laudanum  is  sometimes  followed  by  solid 
stoole.  If  this  fail  I  recommend  the  injection  per  anum  through  a  long 
tube  (after  washing  out  the  bowel  with  warm  water)  of  forty  ounces  of 
nitrate  of  silver  solution— one-half  to  one  grain  to  the  ounce  of  tepid 
distilled  wuter.  This  is  often  followed  by  solid  ftt4^)ols.  It  is  f>f  no  use, 
however,  to  give  hiiahinum  or  to  wash  out  the  bowel  in  this  way  until 
there  has  liecn  at  least  a  fortnight  of  careful  dieting.  When  the  stools 
arc  very  loi^se  and  watery  it  does  no  good ;  properly  timcd^  these 
me^isures  are  very  often  successful. 

Much  suffering  is  freijuently  caused  by  the  raw  state  of  the  mouth. 
To  mitigate  this  as  much  as  possible  the  mouth  should  be  rinscil  out, 
every  time  after  taking  milk,  with  water  or  a  weak  solution  of  liorax. 
Touching  the  (lairdul  spots  with  a  5  per  cent  sohition  of  cocaine,  or  with 
solid  nitrate  of  silver  or  sulphate  of  copper,  gives  relief,  I  have  found 
the  following  mouth- wash  useful  in  snch  circumstances :— 01.  creosoti 
gtt.   8,   Tinct.  pyrethri  drs.  4,  TincL   myrrhsB  drs.   2,   Tiuct.   kramerisB 
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drs.  2,  Aq.  camphor®  to  ounces  8 ;  a  teaspoouful  in  one  or  two  wSm- 
glassfuls  of  water. 

When  patients  mwst  have  a  mixture,  the  folio  wing,  recommeiifkil  br 
Dr.  Thin,  may  be  prescrilietl : — ^Magiies.  suJph.  grs.  8,  Tinct,  rhei  iiijl 
10,  Symp.  zingili.  oiiri.  10,  Aq.  dr.  1,  to  be  taken  three  lime*  »  tijiT.  1 
have  seen  no  good  but  nither  the  reverse  from  bismuth,  oxide  of  anc, 
acetitte  of  lead,  nitrate  of  silver,  sulphate  of  copper,  and  the  vepmUi 
astringents  and  similar  remedies  designed  to  act  as  sadatiwi  ci 
astringents.  It  is  possible  that  carbolic  add,  salol,  naphthol,  and  tnsiltf 
antiseptics  may  be  of  service,  but  I  have  no  personal  experience  td  thmt 
u^e  m  these  cases.  When  diarrhrra  has  ceased,  imx  vomica  or  iwr 
mintite  doses  of  arsenic,  or  some  non-irritating  preparation  of  iron,  naj 
be  exhibited  with  advantage.  Fresh  bael  fruit  is  greatly  extoUdd  bf 
Fayrer,  and  is  much  employed  in  India  in  these  and  kindred  ctaea  I 
have  setin  no  benefit  from  the  officinal  extract 

Constipation  should  bo  systemaiiciilly  relieved  by  enemas  of  wim 
wat^r,  or,  better,  of  linseed  tea,  or  weak  barley  or  rice  water. 

In  cases  of  dysenteric  origin,  after  milk  diet  has  imen  tboro^f^ 
carried  out  for  a  fortnight  Mnth  partial  success,  nitrate  of  silver  cnaHi 
as  just  described,  may  be  required.  Sometimes  in  such  cases  I  bit 
found  benefit  from  decoetion  of  simaruba.^  In  the  debilitated  cfinditwf 
of  spnie  |>atients  i[>ecacuanha  is  not  to  be  recommended. 

Alcohohc  stimulants,  as  a  rule,  do  harm.  If  circurostanoet  fooB  to 
make  their  use  dc^^irable  thoy  may  )>e  given  well  diluted,  ibeir  eAsettiM 
the  motions  being  carefully  wat<^hed. 

It  sometimes  happens  that  altbongh  the  digestive  powers  art  ttfsd 
to  the  disposal  of  50  or  60  ounces  of  milk  per  diem,  they  are  urisMtli 
cope  with  a  larger  quantity,  a  few  additional  ounces  bringing  on  di^nhim 
In  such  crises  nutrient  enemas  should  for  a  time  supplement  fc^ng  Iv 
the  mouth  ;  indeed,  in  every  ca^se  in  which  the  rectum  tiileraUas  ihm 
presence  nutnent  enemas  may  l>e  given  with  advantage. 
only  a  very  small  and  utterly  inadequate  amount  of  milk  can  be 
In  some  of  these  cases  aerated  milk  (3)  or  koumiss  agrees  bdur 
There  is  also  a  class  of  case  in  which  the  power  Ui  aVisi*rH  fhod  ii 
any  larger  quantity   is  in  abeyance;   in    these,  by  thickening  a  sasE 

*  Thts  drag  liaa  for  mnnj  yennt  beefi  neglected  in  tlie  tTentmmt  of  fl  v**'iit«rir,  at  al  ftiSS 
by  English  pniititinneni.     It  utnloubtadly  po«QM»  anti-d  <%(  m  h^m^ 

Ami  b  use<l  very  «](t«nHivi^Iy  Aiid  fUocoAfifully  by  irrogulAT  t  thm  btf  M  ^ 

cbTi>iiic  foTma  of  thift  dl&e.i^e,     Tlte  otticiniX  prcpsfSttoti  Ui  niULii  imi  w^ah  aad  tlic  lU*  ^ 
jiinaU.     Ill  the  Eaai  Tuueb  larger  doees  «ro  uflod.     Ooa  metliod  of  pniprntkig  mmimm* 
which  I  have  iteea  in  vogue  U  m  foUowtc^Siiiiiiniba,  3  oqjm»i,  4irid»  teSn  fa«r  wfo^ 
pftrta,  aimmer  one  portion  tu  au  e^nlif'uwiirv!  pot  iu  «  fihit  and  a  half  ot  ttilar  Sk  tW 
hours^  irtniLta.     Let  the  |iatit9nt  remain  in  bed  acid  tltiuk  thin  <l«3e<ictti;oii  on  sii  «MBiftf  4MVil 
every  .second  inomtng  for  four  timt?!i.     Tlie  food  must  lie  very  plain  ontt  ocuuM  | 
of  milk  and   ririuaceoun  stulf».      Annthcr   in«4tho<{   nf  prvfuirntinfi   i«  %f*   Unf*  «• 
cinianiba  iu  twtslve  ouEici>4  of  %v^ 
one  drachm  of  spirit     Of  thh  ; 
may  tfik«  oa«'foarth  part»  aa  uu^..   ^.     ..... 

four  ni^ta* 
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quantity  of  fresh  milk  with  condense<l  milk  or  some  form  of  desiccated 
milk,  or  by  evaporiiting  in  shallow  dishes  and  at  a  hjw  tem|>eruture  a 
jx*rtion  of  the  water  in  fresh  mOk,  the  rec|iiisite  amount  of  nourishment 
may  W  intmduceci  without  iricra^tsing  the  bulk  of  fluid. 

Before  leaving  the  subject  of  the  milk  treatment  of  sprue  I  would 
repeat  that  it  must  be  thorough.  I  have  seen  cases  in  which  the  addition 
of  a  bi3cuit  or  &  rusk,  or  worse  than  these,  of  bread,  interfered  with  its 
success,  and  in  which  the  withdrawal  of  these  ^'extras"  was  very  speedily 
followed  liy  solid  motions  and  improved  mouth.  I  would  also  impress 
ut>or»  my  readers  the  importance  of  securing  a  sui»ply  of  pure  milk  for 
these  jiatients.  A  little  liiiie-wattr,  or  bicarboriate  of  scwla,  or  a  pinch  of 
table  siltj  may  bo  added  to  the  milk  with  advanLige  ;  but  such  substances 
as  boracic  acid — so  frcciiumtly  emplojcil  in  London  by  dea lei's  in  milk 
during  hot  weather — are  exceedingly  dangerous,  I  once  saw  a  case 
nearly  lost  in  this  way.  If  milk  is  to  be  the  only  food  no  trouble  should 
Ih5  sjMired  to  see  that  it  ia  thoroughly  good. 

If  after  a  thorough  trial  of  milk,  say  for  a  fort  nigh  tj  there  ts  no  sign 
of  improvement,  what  is  Uy  be  done  t  As  regards  feerling^  experimenl 
must  be  made  in  one  direction  after  another  to  try  whether  h»ply  some 
fooil  or  combination  of  footis  can  be  found  which  will  agree.  Peptonise<l 
food,  malted  fiiixls,  or  some  of  the  many  preparations  of  this  description  in 
the  market  may  be  tried.  Fresh  me:xt  juice,  sciaived  beef,  white  of  egg, 
pounded  chicken,  thoroughly  cooked  arrow-root,  corn  starch,  decoction  of 
scorched  rice,  have  all  been  of  service  ;  hut  my  experience  on  the  whole 
has  been,  that  where  the  milk  treatment  has  been  thoroughly  carried  out 
and  hsm  faileil  no  other  treatment  has  succeeded. 

Dr.  Neil  ^lacleod  of  Shanghai  has  favoured  me  with  the  following 
note  on  the  treatment  of  certain  cases  of  sprue : — 

It  m  unquestionnbly  the  pliyf^iLian'a  first  duty  to  resort  to  milk — milk  ciloue 
- — in  dealing  with  this  ili^eaBe  ;  in  nine  C4u*eb  out  of  t«n,  if  it  ia  nut  too  iar 
advanced,  a  aucctssful  result  will  he  obtained.  There  are,  however,  cejtain 
cased  where  with  niilk,  though  tried  in  various  forms,  the  stools  continue 
copious^  loose,  and  ofletisive,  iinti  the  patient  will  insist,  and  it  wuald  appear 
a^  if  it  were  the  case,  that  I  he  milk  makes)  matters  worse.  Flrttulent 
alMloniinal  distension  is  com j Gained  of  and  discoriifort  \»  obvinns.  In  buch 
fit'^HH  a  eoni[>lete  withdmwal  of  milk  and  tlie  substitution  of  fre-nlj  l»eef-jiuce  i« 
xvell  worthy  of  a  trial  The  quantity  obtained  by  atiueexinjj;  one  jKjund  of  good 
bwf-steak,  flear&l  of  fat  aiid  underdone,  should  be  jj^iven  every  two  bours  for 
K-ven  or  eiijlit  do&es  daily.  Tlie  adilition  of  salt  and  a  very  liLtle  pepf>er  renders 
it  more  pjiI.itabK  Mere,  as  wiib  the  milk,  a  careful  watch  of  the  dady  cpiantity 
«ud  ipjality  of  the  strnds  is  abi4oliitely  necefu^ary  to  judge  of  the  effect  of  treat- 
ment. Within  foity-eij^bt  hours  the  distension  and  discomfort  will  have 
tlisapi^iireil  The  stiwds,  now  become  black,  will  be  watery  for  a  time  with 
minute  shreds  dispersed  throuj(hout»  If  improvement  continues  the  slireds  will 
disiippenr  and,  in  favourable  «ises,  the  stitol  may  be  of  the  consistence  of  thin 
treacle,  Upcoming  gradually  thicker,  till  in  the  second  week  a  pirrid^^'y  con- 
sistency may  be  attained.      If  the  patient  feels  hungry  and  dissatistied  with  the 
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juice,  a  Imlf-slice  of  cri>p  toast,  thin  as  thick  canlhoanl,  may  be  given  with  act 
tlosc,  ill  which  case  the  stools  will  \yi  bi-own  iiistt-aJ  of  black.  The  toast  shoiri 
1)0  given  only  if  the  patient  desires  it,  and  this  is  usually  the  case.  On  th;- 
diet,  with  water  to  assuaj^'e  thirst,  occasionally  a  forme«l  st(x>l  may  occur.  A: 
the  end  of  tlie  si-cond  week  a  piece  of  under-done  beef-steak  free  from  fat  nuT 
Iwi  given  and  must  he  well  masticated.  If  the  stool  kee]i  its  favourable  cb»r- 
acter  as  to  consistence  and  qiiantity,  a  mutton  chop  without  the  fat  may  Ir 
substituted.  After  a  few  days  an  eg}^  or  brejid  and  butter  m:iy  be  added.  Ot- 
thing  at  a  time  only  shouhl  be  a(Med,  and  the  result  tested  by  watchii^^  \\v 
effect  on  the  consistence  and  qufinlity  of  the  stools.  As  in  the  case  of  tiie  milk, 
there  must  be  no  lu'sitation  in  harking  back  when  indications  pivseiit  tlienisclrta-. 
these  indications  bi*ing  thinning  of  st(K)ls,  increase  of  quantity,  and  hjvcialh 
offensive  odour,  or  any  of  these.  Starchy  i)ud«lings  may  next  be  ad<led,  an^ 
having  got  so  far  a  cup  or  two  of  milk  daily  may  now  be  tried.  It  niusl  Ir 
remembered  that  meat  stools  are  more  offensive  than  milk  one& 

If  every  effort  to  check  the  <liarrh(wa  or  to  improve  the  assimilation 
bo  defeated,  perhaps  it  is  the  wisest  coui-se  to  accept  the  inevitalde,  ami 
to  prescribe  a  diet  and  a  treatment  most  in  keeping  with  the  wishes  and 
comfort  of  the  patient.  We  occasionally  read  of  wonderful  recoveries  on 
a  mi.Kcd  diet  even  of  coarse  fare.  It  is  sometimes  possible  to  continue 
the  milk  diet  too  long,  and  it  may  happen  that  after  a  time  a  certain 
freedcmi  in  tht^  matter  of  food  will  be  folh>wed  by  irapi-ovcmeiit. 

Recently  Dr.  Begg  (1),  who  appears  to  have  seen  much  of  this 
disease  in  Hankow,  China,  claims  to  have  found  in  santonirie  almost  a 
specific  for  sprue,  lie  jdaces  the  patient  in  bed,  and,  after  a  dose  ol 
castor  oil  and,  if  necessary,  a  large  enema  of  winni  water,  gives  fivt^ 
grain  doses  of  yellow  s;uitonine  dissolved  in  a  teaspoonfiil  of  olive  oil 
every  night  or  morning  for  six  times.  lie  insists  that  the  santonim 
shall  be  yellow  siintonine  ;  white  siintonine  he  has  foun<i  to  l>e  le>! 
effe<;tual.  'i'he  diet,  jit  first  of  milk,  is  gradually  improv«;d  as  the  i>oweT> 
of  digestion  n^turn.  He  claims  that  by  this  treatment  he  has  cure*] 
many  cases  in  which  the  milk  treatment  had  failed,  and  al.so  he  sav& 
the  yeUow  smtonine  treatment  has  the  further  advantage  of  beii)<r  mon 
permanent  in  its  results  and  to  occupy  a  much  shorter  time. 

There  is  another  system  of  treatment  which  deserves  further  iuvesti 
gjition.  It  is  what  is  known  as  tht;  **  fruit  cure  '^  or  '*  ^i"ai>e  cure.' 
Van  der  I>urg  recommends  it  very  strongly.  In  ca rry in rr  q^  ^y, 
system  of  treatment  the  diet  nuist  consist  entirely  of  fruit,  such  fruit: 
Ixjing  selected  as  are  pulpy  and  friM?  from  coarse  seeds,  fibres  ami 
excessive  acidity.  Fresh  or  tinned  ap])les,  ])ears,  peaches,  apricots, 
strawberries,  grap<^s,  cucumbers,  mulberries,  mangosteens,  lichjs,  lun<nin& 
rambutans,  nndons,  gourds,  are  some  of  the  fruits  Van  der  Burt 
recommends.  The  juice  of  oranges  and  j)umelos  he  perniits,  but  pine 
apples  he  interdicts.  I  have  never  employed  this  treatment,  but  Van  dei 
Burg,  who  stMins  to  have  had  a  very  large  expenence  of  spnie  in  Java, 
is  enthusiastic  in  its  praise,  and  cites  several  cases  in  whieh  it  proven] 
In'ghly  cucccssfid.     He  Siiys :   "  I  need  hardly  say  that  some  eourage  is 
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required  to  enter  on  this  course,  espeeiall}^  when  diarrhf^a  is  a  prominent 
symptom ;  but  the  goorl  results  ohlanied  by  othtjra  and  myself  amply 
justify  the  trejitment/'  I  huve  attempted  the  **  fruit  care  "  bo  fitr  iis  to 
giv«  baniin^is  and  apples  liheritlly  in  conjunclion  with  milk  after  the 
diarrho'a  hud  ceased  under  the  exclusive  U80  of  the  latter,  and  with 
great  comfort  and,  1  believe,  a< [vantage  to  my  |Mitients. 

The  subjects  of  well-marki d  sprue  in  the  tropics  ought  to  bo  sent  to 
Europe  as  soon  as  possible,  and  should  not  return  until  they  have  passed 
at  least  one  hot  season  in  a  cool  cliaiate,  or  nntd  their  symptoms  are 
thoroughly  in  abeytmce,  and  they  can  jjartake  of  ordinary  food  with 
impiuiity,  and  are  in  a  satisfacti>iy  state  of  nutriuon. 

Before  sending  the  [raticnt  on  board  ship  an  ettbrt  ought  to  1x5  made 
to  check  the  more  active  symptoms  ;  on  no  account  phould  a  patient  be 
aent  to  endure  tho  udseries  of  a  long  sea- voyage  when  in  a  dying  con- 
dition. Before  being  shii>|»eil  careful  instructions  as  to  diet  sh<add  be 
given,  and  the  |>atient  edticatcd  in  the  use  of  milk  ;  preserved  milk  can 
always  bo  |*rocured  on  Ixwiril  {.hip,  and  makes  a  very  fair  substitute  for 
the  fresh  article  when  this  cannot  be  obtaiTie<i,  (ireat  care  must  be 
exercised  during  had  we<ither,  CvSpecially  during  the  extreme  heat  of  the 
Red  Sea,  and  suitable  clothing  must  be  j provided  and  kept  in  readiness 
to  meet  the  somewhat  suilden  transition  from  tro|)ical  he*at  to  the 
piercing  cold  of  the  Mediterranean  and  Atlantic  in  winter. 

As  may  readily  be  imagined,  a  chronic  disease  like  sprue  h'dj& 
been  a  fniitful  field  for  the  ipmck.  His  fiu lures,  of  course,  are  freijuent^ 
but  there  cjin  be  little  <lonbt  that  many  cases  of  this  disease  have  been 
cured  by  what  I  may  call  unorthoilox  methods.  Van  der  Burg  mentions 
a  number  of  drugs  and  nostinms  used  in  Java  by  a  class  of  charlatjins 
who  profu43  1^  bo  "sprue  doctors":  in  Hiina,  also,  there  are  such 
people  ;  one,  in  particular,  acipiired  a  great  rejiutation  in  Shanghai  and 
was  extensively  patronised.  Hi^^  "cure"  consisted  in  dosing  with  castor 
oil  for  several  days  in  succession — perhaps  for  a  week  —  feeding  the 
patient  the  while  on  milk.  He  then  administered  an  aromatic  tincture — - 
possibly  of  Bimaniba  with  opium — along  with  about  a  tlessertsjioonful  of 
a  white  ptnvder  containing  a  large  proportion  of  carlionate  of  lime — 
poasil)ly  cuttle-tish  b<tne  or  crabs^  eyes  finely  powdereib  On  alternate 
days  with  the  tincture  and  the  jtowtler  he  gave  moie  castor  oil.  < Gener- 
ally in  a  week  or  ten  days  he  allowed  his  patietits  beef-steak  and 
potatoes  in  small  quantity,  and  then  grfwlually  permitted  them  to  return 
to  onlinary  diet.  I  have  personal  knowledge  of  at  least  two  long-standing 
and  severe  cnaea  of  sprue  who  declare  themselves  cnrefl  by  tins  man, 
and  who  now  say  they  are  rjuite  well  and  able  to  eat  and  drink  like 
other  people.  This  man  said  the  object  of  his  treatment  was  to  remove 
by  means  of  the  ciistor  oil  and  massive  powder  the  slime  which,  as  he 
very  correctly  said,  coats  the  gut, 

Patrick  Manson. 
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INTESTINAL   OBSTRUCTION 

General  observations, — Under  tbe  title  of  ''  intcstiniU  obotniclm  *  Hi 
included  a  great  variety  of  coiidttii>ns  wljicti,  althougli  unlike  in  ch^fiiM, 
have  yet  the  common  property  of  liringing  abuut^  mt^lmniad )',  at 
obstruction  to  tbe  passage  of  matter  along  the  intostiiiei.  TUe  oli^nNl 
ing  agent  may  be,  un  the  one  hand,  a  ] peritoneal  a<lhcssi<>n  by  lsmBi4 
whii-h  a  hjop  of  l>oweI  is  snared  and  acutely  strarigubitrd  ;  on  tlifOlfar 
hand,  it  may  be  representid  by  a  ringJike  growth  »>f  carcioaiiM  ia  ^ 
wall  of  the  gut  whicb  very  gradually  narrows  anti  |»crbiip0  eloB^  fei 
lumen.  The  br>we]  may  be  obstructed  at  one  time  by  tb*^  tiirsina  of  i 
loop  of  gut  around  an  axis  at  right  angles  to  the  line  of  its  own  cocine,  p 
seen  in  volvidus  of  the  Bigmoid  flexure;  at  ancitb-r  by  the  luVAgiMtiiK 
of  a  certain  [M^rtion  of  the  bowel  into  the  segment  b«biw  jt,  a*  iihlitfstti 
by  intus:susception.  Again^  the  intestinal  canal  may  W  bloekfd  bjf  » 
gall-stone  within  its  walla  or  b«  occluded  by  the  pressure  ol  m  i 
entirely  witho\*t  its  etmfines. 

The  sym^ttoms  profiuced  by  the  varioQs  m*  chanicai  rautei  mm}  bt  j 
exceefbngly  acute  on  the  one  band^  or  exceedingly  chronic  (*n  Uie  othir 

The  case  may  run  its  entire  course  from  its  onset  to  ihie  fwticiiti  I 
death  in  tbe  short  sjiace  of  forty -eight  hours,  or  tho  phetionMot  rf] 
fibstmction  may  iHTsist  for  years  and  even  at  the  end  mar  nt^t  !*e  ll^J 
direct  cause  of  tleath. 

Wlien  the    clmical    phenomena  come  to    be  reviewed 

evident  that  too  much   prominence  muf^t  not  be  given  to  tbe  mcfv  brt  | 
that  the  bowel  is    obstructed.      Oljstruction    of    tha  bfiwcl  ti  Um  p«>^ 
minent    symptom,  but    it    is    not  the  sule  bdbis  U|-on  rbich  Uit  ffiH 
issues  of  the  mulrtdy  depend- 
In  acute  intusaus^^eption  the  diseaf'* 
death  without  complete  obstructio 


the  duration  of  the  arrest  of  the  passage  of  fipces  an  inevitahle  criterion 
of  the  gnivity  of  tliL*  eiise*  A  luop  of  gut  miiy  be  straii^^ulateil  within 
the  al>diniifMi  am!  death  may  follow  within  a  week,  no  m.it^Mial  having 
jmsscii  through  the  alinientiiy  CdunX  n\  rhe  meanwhile  ;  on  the  other 
hand,  the  colon  may  be  phiggtd  with  a  hardened  mitss  of  heciil  iimttcr, 
no  trace  of  a  motion  may  be  passed  for  four  weeks,  and  yet  the  patient 
may  make  a  good  r**covery.  In  the  acute  casea,  as  will  be  immediatt'ly 
shown,  the  mere  fact  that  the  bowel  is  ohstrncted  is  a  comparatively 
unimiMirtant  one.  The  ol>strtiction,  as  ohstrnctitin,  does  not  produce  the 
luoie  urgent  symptoms^  nor  does  it  act  as  the  direct,  nor,  iiidc*"d,  as  the 
efficient  C4m>6  of  death.  As  an  abstract  proposition  it  may  he  stated 
that  obstruction  of  the  lumen  of  the  bowel  for  a  perio<iof  a  week,  or  even 
more,  is  not  in  itstdf — all  other  circumstances  Ix^ing  disrcganled — a 
condition  which  need  cause  death  or  even  distressing  inconvenii'uce. 

If  the  cliuical  features  of  very  ncnbe  juid  very  chronic  forms  of 
intestinid  ohst ruction  be  studied  comparatively,  the  following  general 
features  become  evident : — 

In  the  very  acute  cases,  as  illustrated  in  strangulation  by  a  band, 
the  grave  irdtial  Bymptoms  obviously  do  not  in  any  way  depend  upon 
the  undoulite{l  fact  that  the  bi»wel  is  obstructed.  Time  must  elapse  hi. fore 
the  mere  obstruction  can  produce  definite  phenomena  of  discomfort. 

When  a  loop  of  gut  is  snared  by  a  band,  the  initial  symptcuns  are 
due  solely  to  the  sudden  and  severe  injury  to  the  peritoneum  atnl  to  the 
numerous  important  nerves  of  tlie  implicated  part. 

The  9ympU>ms,  which  ai'e  mainly  those  of  intense  abdominal  pain, 
with  collapse  and  usually  with  vomiting,  have  been  described  under  the 
title  of  "peritonism"  [see  p.  6  Ifi,  article  "Peritonitis"];  they  are  by 
no  means  peculiar  to  intestinal  obstruction,  but  are  common  to  nearly 
all  acute  lesions  within  the  abdomen.  Such  ayrnptoras  may  attefid 
the  passing  of  a  gall-stone  or  the  tu  isting  of  the  pedicle  of  an  ovarian 
tumour ;  iind,  imleed,  lK>th  these  cnnditi<uis,  during  iriilinl  st4iges,  have  lieen 
mistaken  for  acute  intestinal  obstruction.  The  symptoms  which  dcfwnd 
upon  the  injury  to  the  bowel — in  distinction  to  the  mere  obstruction 
of  its  lumen  —  remain  prominent  for  some  little  time,  and»  indeed, 
other  things  being  erpial,  they  de[>end  in  their  degree  of  severity  upon 
the  amount  of  intestine  involved,  the  tightness  of  the  strangulation,  and 
tlie  nearness  of  the  loop  to  the  stoutach. 

Certiiin  of  the  phenomena  which  follow  depend  undoubtedly  upon  the 
obstrnctioti  itself,  and  prominent  among  them  must  be  plactd  the  incessant 
vomiting  and  the  dist^msiou  of  the  Wily,  This  latter  symptom,  how- 
ever,  is  not  solely  dej  pendent  upon  mere  accumuhitiou  of  mat  tin'  in  the 
gnt  above  the  narrowed  part,  as  will  be  explained  prci^ently.  Airain, 
the  final  symf^toms  of  acute  intestinal  obstruction — the  sympt<ims  which 
precede  death— are  not  so  much  those  due  directly  to  occlusi<*n  of  the 
lumen  of  the  bowel,  as  those  due  to  septic  infection  of  the  whiJo  body 
from  the  disordererl  intestine. 

The  subjects  of  acute  intestinal  obstniction  die  for  the  most  part  with 
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the  phenomena  of  septic  poisoning,  and  if  a  certain  stage  of  deterioratkn 
has  been  passed  the  mere  relief  of  the  obstruction  does  not  save  h'f& 

In  chronic  intestinal  obstruction,  as  illustrated  by  the  slow  closure  oi 
the  colon  by  a  ring  of  malignant  growth,  the  phenomena  are  much  moir 
distinctly  the  direct  outcome  of  the  obstruction  itself.  The  bowel 
fills  up,  but,  so  long  as  the  obstruction  is  not  complete  and  a  link 
matter  can  escape  from  time  to  time,  the  distress  occasioned  roaj  W 
slight.  Two  results  follow.  The  irritation,  septic  and  mechanicaL 
of  the  long-retained  faeces  leads  to  catarrh,  the  expression  of  whick 
takes  the  form  of  a  spurious  diarrhoea.  On  the  other  hand,  the  bowil 
becomes  hypertrophied  in  its  persistent  attempts  to  empty  itstrlf  imi 
coils  in  movement  within  the  abdomen  are  usually  to  be  seen  and  felt 
A  certain  degree  of  septic  intoxication  is  not  uncommon  even  in  fairij 
early  stages  of  the  disease,  and  the  end  is  often  by  acute  obstruction— » 
illustrated  by  the  sudden  blocking  of  the  narrowed  bowel,  or  by  the  septk 
poisoning  which  follows  peritonitis.  The  infection,  in  tliose  forms  of 
peritonitis  which  depend  upon  intestinal  obstruction,  comes  from  the 
bowel,  and  in  the  surgical  treatment  of  obstruction  we  have  not  only  to 
relieve  the  mechanical  cause  of  the  trouble  (as  by  dividing  a  band),  hot 
also  to  avert  infection  by  emptying  the  engorged  bowel  of  its  putrid 
contents. 

Varieties  of  intestinal  obstruction.  —  The  classification  of  in- 
testinal obstruction  is  most  conveniently  founded  upon  the  basis  d 
morbid  anatomy,  and  may  be  tabulated  as  follows : — i.  Strangulation  bj 
bands  and  through  ai)ertures,  including  the  so-called  "internal  hernias''; 
ii.  Volvulus  ;  iii.  Intussusception  ;  iv.  Stricture  ;  v.  Obstruction  by  tumoon 
and  foreign  substances  within  the  bowel ;  vi.  Obstruction  by  pressure  d 
tumours,  etc.,  external  to  the  bowel ;  vii.  Fsecal  accumulation. 

liehitire  frequency  of  the  niriou^  farms. — Among  1000  fatal  cases  d 
intestinal  obstruction,  the  above-mentioned  varieties  are  rou^^blv  dis- 
tributed as  follows  : — Intussusception,  350  ;  strangidation  by  bands  and 
through  apertures.  250;  stricture,  150;  obstruction  by  tumours  and 
foreign  bodies  within  the  bowel,  100  ;  faecal  accumulation,  60  ;  volvulus, 
50;  obstruction  by  means  of  tumours,  etc.,  external  to  the  bowel  40: 
total,  1000. 

This  order  of  frequency  is  somewhat  misleading,  inasmuch  as  it  is 
based  upon  such  cases  only  as  end  fatally.  In  practice  the  cases  due  to 
faecal  accumulation,  or  reputed  to  be  due  to  it,  are  the  most  commoiu 
and  those  due  to  foreign  bodies  and  to  the  pressure  of  tumours  and 
other  diseases  external  to  the  gut  are  of  greater  relative  frequency  thaoi 
the  above  list  wouM  appear  to  show. 

An  examination  of  the  records  of  the  London  Hospital  shows  that 
the  cases  ascribed  to  faecal  accumulation  are  the  most  numerous  •  then 
come  cases  of  stricture  of  the  large  intestine,  then  intussusception  and 
next  in  order  of  frequency  strangulation  by  bands.  Obstiiiction  due  to 
tumours  external  to  the  bowel  rank  next,  and  other  forms  may  be 
spoken  of  as  rare. 


PwtifM  of  hmt^fl  inrdvfd. — Strafignlntion  hy  bands  is  most  commonly 
found  in  the  small  intestine.  The  small  intestine  also  is  most  often  cun- 
cerned  in  internal  hrrnins.  Volvnltis  is  moat  frequent  in  the  signmid 
flexure,  and,  indet'di  is  rare  else  where.  Intussusception  has  its  most 
usual  seat  in  th*.^  ilco-cfecal  aegmeiit  of  the  bnwel.  Strictures  of  all  kinds 
are  mure  common  in  the  colon  than  in  the  lesser  intestine ;  and  they  are 
more  common  in  the  hiwer  segments  of  the  colon  than  in  the  upper. 
Ohstruction  duo  to  pressure  from  witlioiit  may  be  mot  with  in  nny  ])art 
of  the  canal,  but  more  usually  it  concerns  the  large  inti'stine  aa  being  the 
less  movable ;  and  especially  the  rectum  and  sigmoid  flexure  frum  their 
position  with  reference  to  the  peh  is.  Fureign  bodies  often  b*dge  in  the 
biwer  ileum  and  in  the  crocum,  and  gall-stones  are  apt  to  become  impacted 
in  the  jejunum  or  upper  ileum.  Ftecal  accumulation  can  only  occur  in 
the  C(*lon,  its  more  usual  sit€s  are  in  the  cwcura  and  sigmoid  flexure,  or 
in  the  hepatic  or  splenic  flexures. 

Sex  and  Age. — Stmnfjulatmn  htj  hands  atid  throtujh  aperiures  is  a  little 
more  common  in  males  than  in  females,  is  nirt  with  mostly  in  young 
adults,  and  is  rare  after  forty.  It  is  still  rarer  before  ten.  Internnl 
hernias  have  been  shnwu  to  be  more  common  in  males,  and  the  greater 
number  of  the  recoided  cases  have  fall*- n  between  the  ages  of  twenty-five 
and  forty-five,  rolmtlu^  of  the  sigmoid  flexure  is  aljout  four  times  more 
common  in  men  than  in  womem  It  is  most  common  between  forty  and 
sixty,  and,  indeed,  is  rare  before  forty.  Acute  intassusceptuM  is  a  little 
more  common  in  the  male  aex.  It  mostly  attacks  the  yoimg  ;  50  per 
cent  of  the  cases  are  under  the  age  of  ten  years.  Stncfmrs  are  equally 
common  in  the  two  sexes.  The  non-malignant  occur  about  early  middle 
life  ;  the  cancerous  stricture  is  rare  before  forty.  Certain  strictures  of 
the  intestine  are  congenital.  Obsfinwtion  due  to  tumours  extfirfjal  to  the  bowel 
is  obviously  more  common  in  women,  and  in  adults  of  this  sex.  Olh 
strudiofi  due  to  impacted  gail-fionea  is  more  common  in  women  than  in 
men,  am]  the  average  age  falls  betwi^eu  fifty  and  sixty-five.  Faecal 
fuccuwulittion  occurs  with  greater  frequency  in  women  than  in  men.  It  is 
most  common  in  ailults  and  in  the  aged,  and  ia,  as  may  be  supposed,  not 
infrequent  in  the  insane  and  hysterical. 

Morbid  anatomy  of  ixtesttxal  orstkitction.— 1  Strangrulatlon 
by  bands  or  througfh  apertures. — ^Under  this  beading  a  great  m^my 
different  anatomical  forms  of  intestinal  obstruction  are  included. 
They  all,  however,  have  this  common  character — a  loop  of  inteatine, 
which  may  vary  in  length  from  a  mere  knuckle  to  many  feet,  ia 
ensnared  beneath  an  iin^jelding  band,  or  compressed  by  the  margin  of 
Bome  normal  or  abnormal  aperture,  and  is  thereby  strangulated.  The 
Mature  nnd  effects  of  the  ksion  are  precisely  comparable  to  those  which 
occur  in  strangtd.ited  hernia.  The  symptoms  produced  are  acute,  and, 
indeeil)  '* acute  intestinal  obstruction**  is  best  ilhistrated  by  this  particuhir 
variety  of  strangulation.  It  follows  upon  this  that  the  mortality  from 
this  form  of  obstruction  ia  very  high.     Internal  hernias  are  considered 
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under  this  heading.  The  symptoms  which  may  attend  this  sub-yarietj 
are  not,  however,  of  necessity  acute  ;  they  are  acute  when  the  invohfC 
bowel  becomes  stranguluted,  but  if  the  accident  be  short  of  stnuigulitki 
its  manifestations  may  be  subacute  or  even  chronic. 

The  obstructing  agents  may  be  arranged  in  six  divisions. 

(A.)  Strangulation  by  false  ligaments.  (B.)  Strangulation  by 
omental  cords.  (C.)  Stiangulation  by  Meckel's  diverticulum.  (D. 
Strangulation  by  normal  structures  abnormally  attached.  (EL)  StnmgiiU 
tion  through  slits  and  apertures,  including  internal  hernias.  (F.)  Ano 
malous  forms  of  obstruction  due  to  isolated  bands  and  to  aiihesious. 

A.  The  bowel  is  strangulated  by  a  peritoneal  false  llfirament. — 1\^ 
so-called  ligaments  are  isolated  adhesions,  the  result  of  peritonitis.  Tlw 
peritonitis  in  question  is  commonly  that  of  perityphlitis,  or  it  may  ba^i 
depended  upon  pelvic  p«;ritonitis,  or  uf)on  injury  or  strangulated  hemii,oi 
it  may  h.ive  bei*n  of  tuberculous  origin.  Adhesions  capable  of  prodndDj 
strangulation  may,  indeed,  follow  any  form  of  peritonitis  from  whid 
recovery  has  occurred.  Most  of  the  adhesions  formed  during  the  coan 
of  peritonitis  no  doubt  disappear. 

During  the  progress  of  peritonitis  the  intestines  are  relatively  idD 
and  are  more  or  less  distended  from  paralysis  of  their  walls.  As  a  resol 
of  this  distension  coils  of  bowel  may  be  brought  together  that  were  hitherti 
far  apart,  or  a  certain  loop  may  be  placed  in  association  with  a  con 
paratively  distant  point  on  the  pariet€8.  When  the  inflammation  b 
subsided  the  parts  return  as  far  as  possible  to  the  normal  state,  peristalti 
movements  spread  through  the  intestine,  coils  that  were  close  tc 
gether  tend,  as  a  result  of  those  movements,  to  become  separated,  i» 
adhesions  which  attach  the  intestine  to  points  upon  the  parietes  ir 
persistently  dragged  upon.  It  follows  from  this  almost  constant  tensio 
that  the  still  soft  a<lhesion  of  recent  peritonitis  yields,  becomes  elongate 
and  thinned,  idtimately  gives  way,  and  is  absorbed. 

Movement  also  has  great  influence  on  the  future  physical  conditioii 
of  the  adhesion.  Most  of  the  adhesions  assume  primarily  a  membrmnoc 
character,  and  thi?  they  may  retain  throughout  their  existence.  It  is  ii< 
uncommon  to  find  some  coils  of  intestine  matted  together  by  an  eztensiv 
series  of  false  membranes  which  appear  sometimes  as  wide  exi^nsioD 
at  other  times  as  thin  but  broad  ribbon-like  bands,  of  all  dimensions  an 
of  various  lengths.  If  two  distinct  coils  of  small  intestine  have  bee 
brought  together  during  peritonitis,  and  have  become  attached  to  oi 
another  by  means  of  the  exudation,  or  if  a  like  attachment  has  take 
place  between  the  intestine  and  the  parietes,  then,  as  movement 
restored  in  the  bowel,  the  adhesions,  which  may  be  quite  membranou 
are  dra^jjed  upon,  and  as  a  result  become  elongated.  As  they  increa 
in  length  so  must  they  become  attenuated  in  width  and  tliirkness.  Tl 
constant  tension,  moreover,  probably  interferes  with  their  already  feeb 
nutrition,  and  induces  some  positive  wasting.  Thus  the  wide  memhranoi 
adhesion  may  become  narrowed  and  ribbon-like. 

It  may,  however,  undergo  a  still  further  change.     This   adhesio 
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Bubjeet^d  to  tlie  rolling  Tnoveinents  of  tlie  iritestines  over  one  another, 
and  subjt^cted  to  frequent  toraion  now  in  one  direction  and  now  in 
anotheiv  tt^ntls  tfi  become  rounded  and  cord-like,  and  the  more  it  h 
etretcheti  tire  more  complptt-ly  is  this  transformation  fuvoured,  Tims  are 
formed  '^ppritoneal  false  lineaments''  and  the  bands  which  are  so  common 
a  cause  of  srrangulatiim  of  the  bowel. 

The  moiikling  of  tbe  mass  of  adhfsion-tisane  into  a  cord  by  the 
movements  active  within  the  jibdomen  is  illiistiated  by  tlie  changes  that 
are  effected  by  those  movements  in  the  omi-ntum  when  it  becomes 
adherent  This  structure  ni^iy  become  attached  by  its  free  extremity, 
and  in  the  course  of  time,  if  the  abdomen  were  opened,  it  woultl  be  (oun<l 
changed  into  a  conblike  mass.  Ihe  intestines  in  their  niovements 
have  rolled  over  and  umler  nnd  about  the  adherent  membrane  ouiii  at 
Imst  ihey  have  moulded  it  almost  na  a  piece  of  clay  may  bu  mnuhieil 
when  rubbed  between  the  palms.  This  change  is  best  bnnight  about 
when  the  situation  of  ihe  ailhesion  is  such  as  to  keep  the  membrane  on 
the  stretch.  A  like  metamorphnsia  may  be  effected  in  any  smaller  pr^rt  of 
the  iireat  omentum  that  may  have  become  adherent  to  a  distant  point. 

By  a  eom  hi  nation  of  these  vnnoiis  conditions,  by  a  stretching  of 
the  adhesion  on  the  fme  part,  by  its  couseqnent  attenuation  on  another, 
and  its  enbjection  fo  the  moulding  influences  of  moving  intestines  on 
the  third  partj  it  happens  as  a  result  of  peritonitis  that  cords  and 
bands  of  ^^reat  length  are  often  produced.  Many  instances  may  be  givea 
but  one  of  the  most  striking  is  afforded  by  a  ease  reported  by  Mr.  Obre, 
in  whirh  a  cord  like  band  was  fotmd  to  pass  from  a  coil  of  small  intestine 
eituati^d  near  the  xiphoid  cartilage  to  the  piirietal  pen  to  neum  abont 
the  inguinal  canal  The  false  ligament  measured  17|  inches.  The 
patient  had  had  a  strangulated  ini^uinal  hernia*  and  there  was  clear 
evidence  to  show  that  tlie  herniated  bowel  had  been  that  to  which  the 
cord  w;i8  attached. 

It  must  be  remembered  that  not  only  may  these  bands  form  arcades 
beneath  which  coils  of  intestine  may  become  stnmgulatrd,  but  the  longer 
of  them  may  become  separated  at  one  of  their  ]«o]nts  of  attachment,  and 
BO  forin  floating  cords  that  may  lead  to  strangulation  of  a  loop  by 
**  knolting." 

Some  of  the  adhesions  formed  after  inflammntion  of  the  serous 
membrane  are  exceedingly  complicated,  \\  hile  others  are  found  to  unite 
parts  Qsually  remote  from  one  another.  Thus  I  find  instances  of  adhesion 
l3etween  the  ascending  colon  and  the  ovary,  between  the  tinnsverse  colon 
and  the  ciecnra  in  one  casCi  and  in  another  betv^een  it  nnd  the  mesentery 
over  the  lower  bimbar  region,  anil  again  between  the  arch  of  the  colon 
and  a  part  of  the  parietes  not  far  above  the  eympliysis.  Then  again  the 
sigmoid  flexure  has  been  found  connected  by  adheaiotis  to  the  liladder^  the 
uterus,  the  rectum,  the  peritoneum  in  the  right  iliac  f««ssa^  and  the  ctecum. 
In  all  these  cases  T  think  that  the  unusual  connection  of  parts  may  be 
explained  by  displacement  fmm  distension,  the  distension  occurring 
during  the  progress  of  the  peritonitis.     Thus  the  transverse  colon  when 
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diateniled  is  apt  to  >>»*coTne  bent  upon  itself,  and  W  such   beodlug  to 

reach  the  lo^ve^  parts  of  the  alrtiomen.      In  the  h&mt:  way  the 

sigmoid  flexure   may   turn   down   into  tlie   fjelvis,  or   extend 

the  right  iliac  region,  or  even  moimt  up  in  the  abdomen  and  nidi  lk» 

liver. 

Most  commonly  the  "band"  takes  the  form  of  a  firm  fihrom  «Qid 
abiint  the  sine  of  a  No,  4  or  No.  6  catheter,  or  it  may  lie  »lill  toon 
felemler,  and  appear  as  u  tough,  rigid  thread.  On  the  other  hand,  it  laaf 
be  of  companitively  large  si^i* ;  thus,  M.  Terrier  lias  reportrd  a  caie  fli 
internal  etrun-^iilaiiati  where  the  CMnslrirting  band  had  nearly  the  dimtft- 
sions  of  the  bttle  fin>,'er.  Less  fn*quently  the  cnnstricting  agent  hia  t^ 
appearanro  of  an  actual  banJ,  and  m  such  chscs  is  f«>iinfl  as  a  tQi|^ 
ribl)on-like  mcfubrant^,  with  a  width  of  half  an  inch  or  even  more, 

A  sin'j;le  false  ligament,  tlia  representative  of  a  single  adheaioitp^H 
he  prodnctfd  by  tlie  very  lai:ali3cd  peritonitis  that  is  sonietitiiea  asttOCflBi 
with  caseous  ih-gcneratinn  of  a  mesenteric  juland,  A  single  iidheaioii  mj 
readily  follow  upon  the  little  sjieck  uf  pt-iitonitis  that  often  atltodi  m 
intestioal  nicer. 

iJowevt^r^  a  great  many  of  the  cases  of  "solitary  band  '*  de6crJM  it 
records  of  easels  are  evidently  in^tjinces  of  strangulation  by  HedkdTi 
diverticulnra,  or  by  a  diverticular  bganient. 

In  some  few  ea^es  two  or  more  false  ligaments  have  been  faond  ii 
the  abdominal  cavity.  Sometimes  these  would  appear  to  have  been  prod«c«d 
by  the  thrusting  of  a  coil  of  intestine  through  a  broad  peritoneal 
so  as  to  divide  it  into  two  segmentv^  ;  in  another  insta.r*ce  tlie 
imlependent  of  one  another,  Mr.  Berkeley  Hill  reported  a  ctmm  of 
intestinal  obstruction  where  two  bands  existed^  both  uf  which 
kimckles  of  small  intestine.  One  constriction  was  compai^tlvdy  tUfkL 
the  other  was  sever©  ;  Liparotomy  was  performed,  and»  unf ortuftatvlj,  tk 
band  found  and  diviilfd  wita  that  u^f^ociated  with  the  minor  ab<tni«tio& 

Mo:jt  commonly  the  stmngnluting  band  is  connecte<!  by  one  end  vsk 
the  mesentery.  In  one  very  frequent  variety  the  band  is  atlaefcffj  If 
botir  its  extremities  to  the  mesentery,  the  points  of  attaehaieiit 
at  a  variable  distance  apart.  In  that  very  Iflrge  series  of  ceses 
the  isolated  adhesion  is  due  to  pelvic  peritonitis,  it  may  be  had 
attached  by  one  end  to  some  pelvic  viscus,  and  by  the  oCIht  16  i 
neighbouring  part.  Thus  bands  are  found  passing  from  the  uteni^ii 
ovary,  or  bladder  to  the  parietal  peritoneum  of  the  peirit  or  abdo^si: 
or,  starting  from  the  same  sotirce,  they  mny  atlncfj  tfeemselvci  m  ^ 
cjecum  or  sigmoid  llexure,  or  with  much  great* 
of  the  lower  ileum  or  its  mesentery.  Other  twi. 
becn  described  already. 

Modes  of  stran^iatim, — "When  * 

lated   by  an   isolated    peritoneal 
j^trirted   in  one  of  two  waye 
l>and   as   beneath   a  shallow  .n     i 
and  constricted  by  a  noose  or  Km 


(a)  Strangulation  bcnt'iith  a  bantl  can  only  occur  when  the  band  u 
compaiiitively  sliort,  and  wht*ii  it  U  stretched  alonj^  a  firm  surtuce.  From 
an  exaniination  of  eases  where  lUa  constricting  coid  i.s  well  desriihetl,  it 
wouM  :i]»|K'ar  that  its  avi-nige  length  in  this  form  of  siranj^^nbttion  i« 
idioiit  li  to  iJ  inches.  TIjo  arch  beneath  which  the  inipticiited  howel 
] masses  is  varionsly  ile»erihi*d  iis  Urge  enoixiih  to  udnut  one,  two,  or 
ihret?  fin^^nrs.  As  the  baud  must  b«  stroUhed  ah>ni:  u  tiijn  surface 
it  hap[tens  that  this  form  of  etrant:iiliition  is  mnrh  irnjre  ronjnionly 
found  al>out  the  po.sterior  abdominal  |>ari*4cs  than  idsewhere.  It  is  often 
nit't  with  about  the  iliac  foss{T%  esjiecially  that  of  tiic  n;j;ht  side,  nnd 
about  the  britn  of  the  true  ]*elvis.  Whew  a  band  p^isses  Ijctween  two 
jKiinta  on  the  menentery  a  cciil  of  smidl  intestine  may  reailily  be  strangti- 
lated  beneath  it,  tlie  ressistin^  fiarta  between  which  tlte  b<*vvel  iis  eomprcss^ed 
beir*j2:  the  false  ligament  on  the  one  haml  amj  thi'  mesentery  oa  llie 
other. 

(b)  Stran^dation  by  a  nnose  or  knot  requires  a  long  fabe  lignment 
whicli  mijat  lie  loi-se  aini  free  in  the  abdominal  cavity,  being  attiiched 
only  by  its  two  ends. 

The  snaring  of  a  coil  of  small  intestine  by  tins  means  mnst  be  a 
rare  event,  and  in  cases  wbere  the  bowel  is  f>erfectly  tiorinal  mnst  be 
almost  im|>osaible.  As  Leiebtenstem  lias  well  pointed  ont,  it  will  usnally 
be  fotind  in  these  ea^es  that  the  gnt  was  in  an  abnormal  condition  before 
the  occurrence  of  the  strungulalion.  A  krniekle  of  gnl  may  br  rendered 
so  ailhererit  tliat  wht^n  it  had  bet<mio  iiivohed  in  the  nouse  or  knot,  it 
conld  ni*t  slip  out  of  tlio  way.  It  is  piobaldy  t^till  more  ctiminoii  for 
two  ends  of  a  loop  of  intestine  to  be  matted  together  by  a  little 
mesenteric  peritonitis,  so  that  if  a  noos*^  ahonld  slip  over  such  a  hwDp. 
I  lie  constricting  conJ  will  find  at  the  base  of  the  loop  a  narrowed  neck 
around  wddch  it  may  take  good  hold.  Tlte  most  common  wuy  in 
wldch  a  coil  of  intestine  may  be  snared  is  when  the  lax  hand  forms 
a  ring  or  spiral  betweeti  its  hxe«l  points.  Straiigidation  Viy  tiic  fomnition 
of  a  knot  is  somewhat  ditietent  from  the  process  of  snaring  just  described 
The  results  are  tlie  same,  and  as  the  matter  has  no  special  practical 
bearing  it  need  not  l»e  detailed  in  this  work. 

B.  Omental  cords  muy  cause  strangulation. — A  portion  of  the  free 
Ijorder  of  the  gieat  onu^ntum  may  become  adht-rent  at  some  sjiot 
(commonly  a  hernial  orifiee.  or  near  to  a  onee  inthnmd  vcrmifomi 
Mppendix),  atiii  ihc  i>art  so  held  may  becrime  changed  into  a  ct>rd-lilve 
fetructme.  Sometimes  the  adherent  part  of  the  omentum  is  quite 
sci>an4tetl  fri>m  the  rest  of  the  epiploon,  or  the  whole  mass  of  the. 
omentum  may  be  found  rolled  up  into  a  fan-shaped  struelurei  the  base  of 
the  fan  being  at  the  transverse  colon. 

The  mode  of  formation  of  these  omental  cords  hiis  already  been 
described  (]>.  798). 

One  ol  the  most  cnrimn  modes  of  forming  omental  bands  was  met  with 
in  a  case  descril)e<i  by  i>r.  J.  K.  Fowler.  Hete  the  epiphion  was  divided 
into  two  lateral  corda  which,  comitag  oif  from  each  side  of  the  transverse 
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colon,  passed  dov^n  behind  or  among  the  intesiines,  and  wen  (ooml 
united  toj^ether  near  the  {>t?lvis.  All  tbu  |mtie tit's  troubles  dat4*ii  from  i 
kick  received  upon  the  abdomen.  In  this  case  it  is  protuiblt?  that  m 
bad  formed  m  the  omenta nj,  through  which  the  great  hulk  of  tlie 
intestines  liad  protruded.  The  lateral  j>art«  of  the  omentum — thnt  i«,  Um 
]Uirts  on  each  side  uf  the  rent — tiad  then  Hiirnnken  into  cord-Uke  xuasmi 
which  won  Id  Ixi  more  or  loss  hidden  by  the  bowels. 

Aij  a  rule  the  omental  cords  are  much  cuarsser  and  thicker  tluiti  «f 
the  bands  resulting  from  peritoneal  adhesions.  Many  aro  nroirly  a»  tlikk 
as  the  finger,  wliilo  a  few  only  are  ilescrihed  as  very  fine.  In  the 
matter  of  length  they  usually  have  an  advantage  over  the  aimplt  hml 
as  may  be  expected  from  the  dimensions  and  relations  of  the 
omentum. 

The  modes  of  stran^nlatiiui  by  omental  cords  are  identical  with  tlio« 
descrihed   in  cot niee lion  vvilh  peritoneal  hands,  altliongh  It  would  aj 
that  the  proponion  of  cases  of  strangulation  by  a  nooses  or  knot  is 
in  the  former  than  iti  the  latter  ckiss  of  adhesion.     This  circtii 
is  no  doubt  due  to  the  greater  average  length  and  the  gi^eater  mahtlity 
of  the  omental  falsi*  ligiiinent. 

C.  Strangulation  by  Meckel's  diverticiilum. — The  tnie  or  Hacbfi 
diverticuhim  is  due  to  the  persistence  or  incomplete  obliterailoo  of  tfcf 
vitelline  duct  When  met  with  in  its  most  perft^t  state  it  exiiti  m 
a  tube,  having  a  struct tu^e  similar  to  tliat  of  the  small  intestine  ituM^ 
that  extends  between  the  lower  part  of  the  ileum  and  the  ttttibitiott. 
The  alKjomiiial  end  of  the  tube  opens  into  the  lumen  of  the  lisaser  bawl, 
while  the  ntnhilicid  extremity  may  Wi  clos**d,  or  may  open  upoo  tht 
surface  and  permit  the  discliarge  of  fiiecal  matter.  This  condition*  lw»* 
ever,  of  the  diverticle  is  comparatively  rare  j  mcjct  coratuoQljr  it 
exists  as  a  blind  tube  coming  ofT  from  the  ileum.  Tlie  l^tigth  cl 
this  tube  is  on  an  average  three  inches,  and  in  the  great  mmjuritf 
of  the  examples  the  measurement  extetids  between  one  inch  and  foat 
Somctime-i  it  exists  only  as  a  nipple-like  projection.  On  the  oik» 
hand,  cases  are  recorded  where  the  diverticle,  in  the  form  of  a  fr»«  tah^ 
att:ufLed  the  letigih  of  ten  inches.  As  a  rule  the  abnormal  Hsbt  i> 
cylinilrical  in  shape,  vi^tth  a  conicat  extremity.  In  nearly  everj**^  mtaafr 
the  intestinal  end  of  the  diverticulnm  is  larger  than  its  oppfidte  mi 
In  diameter  its  base  is  usually  \t'>fi  than  that  of  the  gut  from  wUdil 
arises,  although  sometimes  the  diameters  of  the  two  tubes  may  !»e  ttfaftr 
identical  It  may  retain  the  same  width  throughout,  and  thus  reMmUi 
a  glove- finger.  Much  more  frequently,  however,  it^  free  extnmilt  » 
consideiahly  narro^ver  than  its  base. 

In  structnre  the  diverticle  is  composed  of  all  the  layers  of  mttui 
small  intestine.  The  mnscuhir  coat  is  sometimes  deficient  at  the  apex  ^'f 
the  diverticle,  and  at  this  6[iot,  therefore,  hernial  protnisionj  of  tit 
mucous  rnendirane  under  the  serous  coat  are  not  infre^fuently  met  wick 
When  this  occurs  the  extremity  of  the  abrjormal  tul>c  pivsmU  w 
ampulla  of  globular  shape,  and  the  process  is  said  to  he  **  clubbed/    IV 


clulibe*!  extremity  of  tlie  diverticle,  when  it  exists,  takes  an  important 
piirt  ill  the  production  of  strangiilatioii  by  knotting. 

The  diverticle  ia  always  single,  and  arises  from  the  ileum  from  one 
to  three  feet  above  the  ileo-csecal  valve.  It  is  ejttremely  rare  for  the  pro- 
cess to  take  origin  beyond  these  limits. 

The  procfss  may  come  off  at  an  acute  angle  with  the  long  axis  of  the 
bowel,  but  more  ii-snally  the  angle  formed  is  a  right  an^le. 

The  end  of  the  diverticle,  in  the  majority  of  casvs,  is  free.  Very 
often,  however,  it  ia  continued  in  the  form  of  a  solid  cord.  This  cord 
should  \ye  attached  to  the  umbilicus  or  to  the  abdominal  parietes 
immediately  helow  tliat  cicatrix,  an  attachment,  indeed,  very  frtquently 
met  wiih.  Oft^n  the  cord  is  puTvious  for  a  little  way,  and  presents  a 
minnte  canal  into  which  a  bristle  mtiy  be  inserted. 

Til  is  diverticiiiar  ligament  may  break  from  its  attachment  to  the 
parietes  and  may  float  free  within  the  abdominal  cavity.  Under  such 
circumstances,  however,  it  is  much  more  usual  for  it  to  acquire  fresh 
adhesions  to  i>omo  point  of  the  peritoneal  surface.  These  secondary 
adhesions  of  a  free  diverticle,  or  of  a  diverticular  cord  at  the  extremity 
of  one  of  the  processes,  are  of  considerable  iru|>ortanre  in  the  etiology 
of  stranjiulatifm  of  the  intestine.  It  is  by  the  aci|uisition  of  a  fresh  point 
of  attachment  by  the  diverticle  that  constriction  of  the  Ixjwel  is  most  often 
effected.  In  the  great  niajority  of  cases  the  tube  or  the  cord  continued 
from  it  is  atlhereut  to  the  mesentery. 

In  another  series  of  c:i8es  the  diverticle  does  not  exist  as  such,  but 
ia  replaced  in  its  entire  length  by  a  fibrous  conl,  identical  in  aspect  with 
the  hatul  so  often  seen  attached  to  the  apex  of  the  tubular  process. 
These  cords  may  be  found  to  extend  Ijetween  the  parietes  in  the  vicinity 
of  the  umliilicus  and  that  part  of  the  ileum  from  which  the  more  familiar 
diverticle  takes  origin.  They  may  bo  considered  to  represent  an  entirely 
obliterated  diverticle,  or  may  be  the  remains  of  jjersi sting  om|ihalo- 
mesenteric  vessels. 

These  diverticular  ligaments  may  break  loose  from  their  connections 
at  the  urabih'cnSj  and,  like  the  tubular  processe-s,  may  either  remain  free 
in  the  abdominal  cavity,  or  form  secondary  adliesions  at  almost  any 
spot. 

To  complicate  this  matter  still  further,  the  cord  may  retain  its  attach- 
ment to  the  anterior  abdoruinal  wall^  nud  then  separate  from  its  connection 
with  the  intestine,  either  forming  no  other  attachment,  or  becoming 
adherent  to  a  point  somewhere  within  the  aWomen. 

Finally,  a  cord  may  stretch  from  the  root  of  the  mesentery  to  be 
attached  to  the  margin  of  the  ileum  {close  to  its  mesentery),  opposite 
the  Bpfjt  from  which  the  diverticle  most  commonly  arises.  Leicht  ens  tern 
believes  that  such  bands  represent  tliat  part  of  the  oiufihalo-mesenteric 
vessels  which  exteofls  between  the  bowel  and  the  main  blood-vessels  at  the 
root  of  the  mei5cnt<Ty. 

There  can  be  little  doubt  that  these  strangely  attached  diverticular 
ligaments  have  often  been  mistaken  for  isolated  peritoneal  adhesions; 


"  exists  wtthoilt 
some  groands  for 


iitiN]itctnig 


enacdirV 


and,  in  any  case,  wliere  a  **  solitary  band 
ancient  peiitoniti^,  there  ai^  at  first  sight 
the  cord  ta  lie  of  conj^enital  origin. 

Modes  of  sfrarif/iildtimL — A  coil  of  small  intestine  may  be  stimni; 
ben«*ath  an  adliervnt  diverticulum  precisely  in  the  «utie 
as  it  wotdd  be  when  bt-neath  a  peritoneal  adhciiiotu  A  dtrenacdir^ 
ligament,  wluther  attached  to  the  extremity  of  a  poiioh-liko  |m^ 
cess,  or  (in  the  absence  of  such  process)  connected  directly  with  \hi 
gilt,  may  farm  precisely  tlie  same  kinds  of  noose  and  knot  as  aiv  fiinnpi 
by  isolated  adhesions.  Tlie  Jfngtli  and  I*>oscness  of  the  ci>n^*«iiitil 
ligament  render  it  well  able  to  en. ire  the  !»ovvt-l,  providi'd  ihitt  tlie  imailimi 
and  ctruianstiinces  of  tlie  b«>wtd  render  it  apt  to  bw  snared. 

Of  this  i'li:iracter,  proliably,  are  the  nuiiiemus  s]»ecittieat  fbmd  it 
mil  sennit  wliere  tliesrr  cords  are  seen  to  have  made  one  and  a  liaif  or  t«« 
turns  round  rbti  in  vol  veil  boweh 

Strauffttlaimi  bij  knots  formeii  htj  a  fret  direriiculum. — These  remrkaUi 
knots  and  tim  nK-tliodsi  of  their  formation  have  been  vt^ry  exhJMt^fd| 
studied  I>y  M.  Paiise.  To  ]uo<l«ce  these  kni>i6  it  is  necf^#«arr  itat  tli 
divertick'^  should   bo  of  gocMl  k-ngth,  should   l»c  qnit^'   fr*^»?  >  f<c 

its  intestinal  attachment),  and  should  pos^fss  an  ampnlU  at  >  in^j 

Tiie  inip4»rUince  of  the  ampulla  is  pararaoufit,  fintl  French  wntrn  sm  i 
the  habit  of  speaking  of  it  as  la  clef  dt  reinmtjlmiaU,  Thre«  rarMlictc'l 
knot  have  been  deaeriljed.  The  details  of  these  complex  fonnt  4 ' 
strangiilatioiL  no*  d  not  bo  entered  into.  I  have  described  tbeiB  iASfj 
work  on  InUstuial  0^*$hiirtum. 

Stmmjnhilion  tfvrr  a  difrriirnhir  hind, — In  this  form  a  Ioo|)  of  iittiBliii»| 
is  thrown  over  a  tightly-drawn  diverticular  band  as  a  shawl 
over  the  arm.  Under  certain  conditions,  which  ne©<l  not  lie  detailed  hm, 
an  obstructioti  fnltows  in  the  bowel  bo  di>T))laced.  The  occlustoci  is  mmt 
what  similar  to  that  which  would  take  place  in  a  coil  of  thtti  india-niUir 
tubing,  if  thrown  across  a  tense  wire  con!  and  allowed  t0  l»00 
deivendcnt  {see  p.  80H). 

StnftKjnhilioH  htf  kinkinri. — If^  under  certain  circumstances,  tniich  tndK* 
be  brought  to  bear  on  a  diverticidar  liLtaujent,  the  gut,  wttltout  WiJcf 
going  any  structural  alteration,  may  become  so  acutely  bent  at  ibv  f 
of  origin  of  the  al>normal  band  or  prrKrc^s  an  to  W  occluded.      It  In*  I 
shown  also   that  a  free  diverticle,  when   nl'  giio«i  5ix#\  and  coioiiig  o€  sil 
about  a  right  an^le  with  the   bo  web  niay  cause  sut*h  a  h^u^iing  cif  tfel 
Ixiwt^l   when  the  pouch   is  so  much   distended  a$  to    cause    ohitnKti^j 
(^ee  p.  809). 

D.  Strangulation   by  normal  structures  abnoraiatlx 
n^   vermifonn   (rppntdix   may   Kieiome  adherent   to  some    foint    na  lit  ] 
neighbouring   peiitoneum,   and   so  form   a   band  nr  afvii    '         .th  w^mk 
intestine  may  lie  stratigidaleil.     The  i»n»cejNS  is  very  e**  juilrn^ 

to  the  mrsentrrj^  of  the  lowrr  ileimu  Li-ss  frrcpicntly  it  is  oiihi^riFlit  !• 
the  ileum  itself,  or  Uy  the  ca'cunu  or  to  the  |K*ritoneum  abont  th*  fift* 
iliac  fossa  and  margin  of  the  pelvis.     In  one  instance  tbe  a|i;«fida 
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adherent  to  an  enlarged  o^^ary  on  the  nght  side,  and  heneath  the  cord  so 
formed  a  loop  of  tlie  ileum  and  a  part  of  tlio  ascending  co^on  were  con- 
stricted. 

Ill  some  rare  cases  the  appendix  has  been  descrilird  as  wouTid  in  tbe 
furrn  of  a  close  spiral,  or  of  a  ring  into  whicii  a  loop  of  intestine  has 
entcTed  and  has  become  strangulatod*  In  other  inst;inc**3,  equally 
nncomninn,  the  appendix  is  said  to  liave  tied  iUelf  into  an  a' trial  kntit  of 
a  clmracter  similar  to  those  some  limes  formed  by  the  true  diverticulum. 
By  such  a  knut  tho  bowel  has  been  constricted. 

In  several  insUnces  tlie  FalltJ^mn  tithe  has  become  adherent  to  some 
part  of  the  neighbouring  peritoneum,  to  that^  for  example,  lining  one  of 
the  iliac  fnsdte  ;  and  beneath  the  arcade  bo  formed  a  portion  of  the  small 
intestine  Ims  been  Btranguhited. 

A  few  cases  are  re|>orred  where  a  loop  of  bowel  lias  been  strangulated 
beneath  a  hand  fi»rmed  by  a  fixed  jH/rtitm  of  the  iiu'smterjit.  In  tliese 
examples  some  coils  of  the  small  intestin**  have  become  fixed  at  a  distant 
spot  They  may  he  involved  in  a  large  irreducible  hernia,  or  may  have 
bung  down  iiito  the  pelvis,  and  acquired  adhesions  when  in  that  p*>sition. 
Under  such  circumstances  the  corresponding  part  of  the  raesenrery  may 
become  ti;^htly  stretcheti  ucross  the  posterior  wall  of  the  abdomen  or  the 
pelvic  brim,  and  a  bridge  be  thus  Formed,  beneath  which  some  of  the 
lesser  bowel  may  become  strangulated. 

Instances  have  also  been  rei^rted  in  which  bowel  has  been  found 
stranguhitetl  by  ban<ls  formed  by  afiheivnt  appendices  epiploicie^  and  in 
othir  examples  by  the  i>ediclo  of  an  ovarian  tumour. 

E.  Strangrulatlon  through  slits  and  apertures,  Including  internal 
hernias. — Through  holes  formed  in  the  me*»entery  portions  of  intestine 
have  frequently  been  strangulated.  The  boles  are  usually  slit-like,  and 
are  most  common  in  the  mesentery  of  the  lower  ileum.  In  many  cases 
these  slits  can  be  more  or  less  distinctly  traced  to  an  injury  ;  in  otlier 
cases  there  is  every  reason  to  believe  that  the  abnormal  aperture  is  con- 
genital. The  edges  in  these  inst4ince3  are  smooth,  roimded,  and 
regular;  tliere  is  no  history  of  injury,  and  no  trace  of  any  previous 
peritonitis.  I  have  given  an  account  of  these  congenital  holes  in  my 
Hnnterian  Lectures  on  the  Anakmuf  of  the  Inffstimil  Canal  and  Prriffmrum 
in  Man.  The  bole  is  usually  placed  near  to  th«  intestine.  It  varies  in  size. 
It  may  be  no  larger  than  a  sixpenny  piece,  or  it  may  admit  severnl 
fingers. 

Mr  Partridge  has  reconled  a  case  in  which  a  knuckle  of  ileum  was 
atranpiltited  thnmgh  a  slit  in  the  mesentery  of  the  appendix. 

Bowel  may  he  snared  in  slits  formed  in  the  omentum.  These  slits 
may  he  of  congenital  origin,  hut  many  i»re  undoubtedly  due  to  injury, 

Mr.  Holmes  records  a  remarkable  case  where  a  loop  of  the  htwer 
ilenm  was  strangulated  through  a  hole  apparently  formed  in  an  appendix 
epiploica.  The  appendix  in  question  belonged  to  the  sigmoid  flexiu*e,  and 
formed  a  fatty  fibrous  ring  through  which  a  loop  liad  passed, 

I  have  operated  successfully  upon  a  cose  ia  which  repeated  attacks  of 
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B<jwel  has  been  strangulated  i»y  the  margins  of  a  slit  in  in^  !«Ttiiil 
ligament,  by  a  like  gap  in  the  suspensory  ligament  of  the  liver,  ajuI  ct«i 
by  a  slit  in  a  broad  membranous  adhesion. 

Internal  hernias, — ^The  following  brief  account  is  abstracted  from  »y 
article  on  this  subject  in  The  St/skm  of  Surf^er^t  v*>I*  ii.  1S96,  lh» 
symptoms,  such  as  they  are,  are  given  in  the  acc<mnt  of  each  ^-ariety: — 

Varieties.— The  following  varieties  come  under  tb«  above  heAiimg,'— j 
(a)  Diaphragmatic   hernia;  (h)   Heruia  into  the  fc^sa  duo<}eno-ji*jui»&; 
(c)  Hernia    into    the    foramen    of    Winslow;    (d)    Intersigniotd  hemii; 
(e)  Perityplilitic  hernia. 

(rt)  Diaphragmatii:  hernia, — In  this  lesion  certain  of  the  abdi 
viscera,  pariicolarly  the  stomach,  colou,  and  omentum^  are  thrust  thi 
a   hole  or  rent   in    the    diaphragm    into    the    thorax.      Less  often 
herniated  organs  are  the  liver^  spleen,  and  small  intestine.     The  apettam 
in  the  diaphragm  may  be  due  tt\  injury  or  to  congenital  deft^cL     Tbt 
congenital  defects  are  more  common  on  the  left  side,      [l^$d4  art  **I)m 
phragmatic  Hernia,"  p.  577.] 

A  diaphragmatic  hernia  may  become  strangulated. 

Symptoms. — The  general  symptoms  of  diaphragmatic  hernia  arv 
dyspnnea,  inability  to  lie  on   the  afTrcted  side,  displacement  ol  the 
an<i  lung,  distension  of  one  side  of  the  chesty  and  abnormal  hyper- 
and  sinking  in  uf  the  belly.     To  these  may  be  added  the  phMMUBABa a( 
inte^tiuul  obstniciion. 

The  only  treatment  is  by  operation. 

{b)  Hernia  into  the  fossa  duodeno-jejunalis, — Pathology. —  Tbii  htah 
is  known  by  many  names,  of  which  the  following  are  the  chief : — ^Kfti^ 
peritoneal  hnrnia^  mesocolic  or  mesenteric  hernia,  meaogjas^uic  ItfniflV 
duodenal  hernia,  and  the  hernia  of  Treitz.  The  foesa  duodetK^jigiiMil 
is  formed  by  a  fold  of  peritont- iim  at  the  point  where  tlie  duodenum  "^ 
in  the  jejimum.  Out  of  100  bodies  examined  I  found  ihb 
In  48,  I  have  figured  it  in  my  article  on  the  {scritoueum  in  MamSi 
Trmiise  on  Anaiamtf,  p.  1002. 

In  tins  remarkable  hernia  the  fossa  in  cjuestion  becomrs  derptr*  wai 
accommodatt's  more  and  more  intestine.     The  upper  jejuiiuna  enten  irii 
and  then  the   small  intestine   from   above  downwards.      In 
case,  when  the  abdomen  is  opened,  noticing  of  tfie  alimentary  aual 
the  stomach,  duodenum,  and  cohm  are  to  be  seen.     The  wholt?  of  the 
intestine  is  lost  to  view  in  aji  enormous  sac  which  is  placed  behind  At 
posterior  parietal  peritoneum.     The  duodenum  can  be  t^e^n  to  eetrr  tbi 
sac  and  the  end  of  the  ileum  to  leave  it.     The  sac  usuaUy  rxterrds  d^ivi^ 
wards  on  the  left  side,  and  may  reach  tlie  promontor  merum 

lies  in  the  ret ni- peritoneal  tissue.     The  csecum  and  .  ^  cokm 

their  normal  pos^itions,  but  the  transverse  and  deecenduig  parte  of  di 
colon  are  stretched  over  and  displaced  by  the  sac  In  tte  upper  wttii 
tac  may  reach  to  the  spleen. 


Tlio  orifice  of  tbe  sac  is  usually  to  ttio  left  of  tlie  bj  itie  au<l  ueur  the 
ending  of  tbo  dundenum.     It  may  l>e  displaced  to  the  right  iliac  le^gion. 

The  sac,  as  already  stateil,  mny  contjiiu  the  whole  of  the  small 
intestine,  excei)t  the  duodenum.  On  the  oth<T  hand,  it  may  conuiu  a  few 
feet  of  the  jejunum  only.  As  a  ni!e  these  herriiaH  are  large.  Straugula- 
tion,  when  it  occurs,  in  ahvays  brotight  alxjiit  by  the  neck  or  orifice  of  the 
sac. 

S^'mptoras.  —  About  seventy  examples  of  this*  bemia  have  been 
recorded.  It  h  more  commtm  in  men  iban  in  womt-n  in  the  pruportion 
of  three  to  one.  It  bas  been  met  witli  at  all  ages,  but  is  most  common 
between  twenty-five  and  thirty-five. 

In  many  of  the  cases  the  hernia  was  discovered  post- mortem ^  and 
there  whs  no  evitlence  that  it  had  given  much  if  any  trouble  during  life; 
in  other  instances  the  fjatienta  were  the  subjects  of  continual  dyspepsia, 
constant  colic  witli  constipatinn  antl  occasional  vomiting,  and  much 
flatulent  disLension  of  the  abdomen.  In  some  a  cyst-like  swelling,  resonant 
or  partly  resonant  t«n  percussion,  was  noticed  to  the  left  of  the  und^ilicua. 
In  a  third  series  of  cases  tlie  Byniptoms  were  those  of  chroiuc  intestinal 
obstruction,  with  constipation,  colic,  and  vomiting.  A  dull,  eoft,  well- 
defined  tumour  was  now  and  theri  noted  in  the  Mt  side  of  the  abdonien. 
In  th«t  regi«m  of  the  right  colon  tlie  abdomen  was  retracted.  In  a  f^nrth 
s.rii^sj  of  cases  there  was  acute  strangulation,  death  ensuing  in  from 
two  to  eighteen  days. 

I  am  not  aware  that  this  hernia  bas  ever  been  diagnosed  during  life, 
or  that  any  operation  performed  upon  a  subject  of  it  has  been  succesafaL 

(r)  Hernial  into  the  foramen  of  Winslow, — The  hernia  takes  place 
through  the  foranien  of  Winslov*%  tbe  protnided  viscera  entering  the  lesser 
sac  of  the  pentuueum  behind  the  stomach.  Eight  cases  at  least  have 
been  recorded. 

It  is  met  with  in  adults,  and  in  men  more  often  than  in  women.  The 
part  of  the  bowel  involved  is  usmiUy  a  fiart  of  the  colon.  It  is  rare  for 
any  large  part  <if  t)ie  small  intestine  to  i*nter  into  the  hernia.  In  some 
instances  the  rujiture  was  discovered  post-mortem,  and  nothing  was  known 
of  the  clinical  history*  In  most  of  tbe  other  cases  the  symptoms  were 
those  of  acute  strangulation.  I  have  reported  a  case  in  a  man  aged 
twenty-six.  The  symptoms  were  acute.  I  performed  lapkrotoiny  and 
discovered  the  crecum,  ascending  colon,  and  part  of  the  ileutji  strungnlated 
by  the  margins  of  the  foramen.  All  attempts  at  reduction  failed,  and 
at  the  antopsy  I  was  unable  to  reduce  the  bowel  until  I  had  divided  the 
hejmtic  orti^ry,  portal  vein  and  bile-duct. 

('/)  Intersigmoid  hernia.— A  fossa  or  pouch  of  peritonenm  U  often 
found  in  the  sigm<Md  mesocolon.  It  is  formed  by  the  layers  tif  the 
mesocolon,  and  is  produced  by  the  sigmoid  artery.  It  is  placed  over  the 
bifurcation  of  the  iliac  vessels,  and  is  known  as  the  intersigmoid  fossa. 
It  is  funnel-shaped,  and  opens  to  the  left*  A  iieraia  may  take  place  at 
thii  spot. 

The  sac  formed  by  tbe  gradual  distension  of  the  pouch  may  be  small; 
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but  in  one  cjts^o  it  was  a3  liirge  a%  an  a<lnlt  head,  and  eonUtint^il  iwv>tlurkk 
of  tlie  snuill  intestine.     Three  cases  have  Ixifn  recuriJel,  i\io  in 
and  one  in  a  man  ;  the  ages  wece  respectively  fifty-tsevcf  lfr**»  tod 

sixty-five.      In  two  cases  the  symptoms  were  acuta  and   i  xt^l    li 

the  other  case  tliere  wer«  chronic  b<)wel  troubles,  colic,    vomitinc, 
stipation,  ttiir^t,  frequent  micttiritinn,  and  puiu  and  swelling  in  tJw 
iliac  fossa.     This  case  ended  acutely. 

Treatment  by  Liparotorny  Is  the  only  roeasiire  available. 

(f)  Peric;»:'C^al  hrrnia. — Certain  fos^fc  ar*.'  met  with  aViout  the 
they  are  formrd  fitim  the  peritoneum,  and  the  two  chief  jur©  %lm  mtfow 
and  the  inferior  ibo  csr^cal. 

Hi'rnias  have  occurred  in  one  or  other  of  these  pouchcss* 

The  sac  is  usually  small,  and  passes  upwards  behind  the  ca?cutD 
ascending  colon.      Usually  it  has  contamed  coils  of  the  lower  ileitni. 

Some  twelve  examples  have  been  recortb-d.  In  four  the  hertik 
discovered  after  death,  and  the  bowel  found  free  from  any  almi^Bii''^ 
tiou.  In  the  other  eight  cases  the  patients  died  with  BympUmm  vt 
more  or  less  acute  strangulation  in  the  course  of  a  few  days.  In  ivma 
of  these  instances  the  onset  was  sudden ;  in  a  few  there  hjid  berti  kflf- 
existing  intestinal  uneasiness.  The  ]»roportion  of  males  to  frtnalei  vh 
as  four  to  one,  and  the  ages  ranged  fioru  twenty-fivo  to  forty-fiveL 

An  early  laparotomy  represents  tlie  only  measure  of  treatment 

F.  Anomalous  forms  of  obstrtictton  due  to  Isolated  bands  and 
adhesions. — Under  this  heading  may  be  grouped  a  serira  of  ctse^  dl 
more  or  less  infreiiuent,  in  which  an  obstruction  has  been  brmt|;li4  ahart 
by  means  of  an  adherent  diverticulum,  or  by  an  isolated  band,  or  \f 
more  extensive  adhesions*  but  where  the  meeh  mtsm  of  the  CNaelnaioB  ii 
unlike  that  involved  in  the  cases  already  described. 

These  ciises  are  united  by  a  common  pathological  bond,  ihougb  dioiallf , 
they  prasient  coiHpicnons  differemes. 

It  wilt  lje  convenient,  as  the  examples  are  exceptional,  to  doRM  tki 
symptoms  an*!  the  pathology  togeiber. 

These    anomalous    cases    may    be    classified    under    the    foQoVMi 
headings  : — 

(a)  Strangulation  over  a  bflnd. 

(b)  Occlusion  brought  about  by  acute  Icinking  due  to  tractiQCi  ii]«s 

an  isolated  hand  or  an  adherent  diverticulum. 

(c)  Occlusion  effected  by  adhesions  which  retitin  the  bowd  t&  s  ^ 

position. 

(d)  Obstruction  by  means  of  adhesions  which  comprens  tbe  |fot 

{$)  Obstruction  by  the  ifiaiting  together  nf  several  rods  of  inU^'i^^- 
(/)  Narrowing  of  the  bowel  from  shrinking  of  the  mi'tvitrffj  litir 
inflammation. 


(a)  Strangulati/m  over  a  batuL — If  seversil  coils  of  a  thin  iiwlia  fifcW  | 
pipe,   through    which  water  was  flowing,  were   thrown    orcr  a  t^gMT 
drawn  wire,  the  lumen  of  the  tube  would  become  more  or  lees  i 


occluded  at  the  €|>oU  of  crogsing  the  wire.  It  is  conceivaljle  that 
a  similar  conseqiu-nce  may  arise  in  the  abdomen  when  a  long  loop 
of  iTitestine  is  thrown  across  a  more  or  less  rijiid  hancl.  Ht^re  tl«e 
weight  of  the  dependent  loop  would  act  as  a  CLimiJiessini^  agent,  and  ihe 
intertVrence  with  the  circulation  in  the  mesenteric  vessels  would  indnce 
an  engor;;*  mrrit  of  the  i  revolved  bowel  and  some  mitrorism,  Ic  is  tllfti- 
cult,  however,  to  understand  how  such  a  form  of  obtitvuction  conhl  occur 
in  the  living  subject  without  some  arrangement  of  parts  which  would 
permit  the  dependent  coils  to  retain  their  position.  In  two  rrcorded 
instances  an  extensive  loop  of  the  lower  ileum  had  pafi.sed  throu|_;h  n  large 
hole  in  the  omentum ;  the  Inopa  were  black  with  rong<  stion,  and  were 
hanging  duwn  into  the  ]>elvis.  In  one  case  the  c^ii  was  fixed  in  this 
position  by  recent  adhesioii-^.  In  neiihcT  of  the  cafeea  was  the  ohstniciion 
effected  by  the  aperture  itself,  the  gxit  being  very  readily  withdrawn  at 
the  autopsy*  As  the  recorder  of  one  of  tlie  ca8€3  (Dr.  Fagge)  observes, 
the  strangulation  was  not  due  to  the  narrowness  of  the  openure,  but  to 
the  hanging  of  the  gut  over  its  lower  edge.  In  both  rases  the  symptotQB 
appeared  suddenly  ;  in  both  acute  peritonitis  was  fnund  at  the  pf^str 
Biortem  ;  in  both  the  patient  lived  five  days.  In  another  case  a  diverti- 
culum passed  to  be  attached  to  the  umbilicus,  and  over  ii  two  loops  of 
the  ileum,  black  with  congestion,  were  suspended,  They  were  found 
tw*isted  u[Jon  themselves,  and  it  is  impossible  to  eay  \*liich  was  the 
priinary  and  more  essential  phenomenon,  the  volvulus  or  the  huuiiing  of 
the  gut  over  the  cord.  The  symptoms  apjieared  suddenly,  acute  peri- 
tonitis set  in  on  the  sixth  day,  and  the  jiatient  died  on  the  tunth. 

The  symptoms,  taken  generally,  do  not  dilTer  from  those  of  acute 
intestinal  obstruction,  as  illustiated  by  straiigidatioti  by  a  hand, 

(h)  Occlusioti  by  acute  kinking  due  to  tiaction. — In  these  rases  a  band 
attached  to  ihe  bowel  so  drags  upon  its  point  of  attachment  that  the  gut 
becomes  acutely  bent  at  tliir^  spot,  and  h  ultimately  orclmbMl  by  a  process 
akin  to  tbt^  kinking  that  may  close  an  india-rubber  tube.  This  condition 
is  usmdly  met  with  in  the  case  of  a  diverticuliiin  or  diverticular  ligament 
attached  to  the  umbilicus ;  or  in  instances  where  an  isolated  adhesion  is 
connecteil  with  the  ileum  on  the  one  hand  and  some  more  fixed  and 
distant  point  on  the  other. 

Br.  Reignier  has  shown  that  it  is  possible  for  an  nnattacheil 
diverticle  to  cause  obstruction  by  kinking,  if  the  process  become  much 
diatemled.  In  the  body  of  an  infant  he  fouiid  a  free  diverticle  7 
centimetres  long  J  on  injecting  water  into  the  gut  above  the  process,  he 
found  that  w^hen  the  pressure  was  moderate  the  diverticle  simidy  became 
filled  and  that  the  fluid  passed  readily  by  it  ;  wlicn,  however,  the 
pressure  was  much  increained  the  process  dilated  enoimonsly,  and  >n 
pressed  upon  the  gut  below  its  point  ol  origin  as  to  Ijend  the  iiitesti!(e 
transversely  and  finally  lo  occlude  its  lumen.  He  gives  a  case  in  the 
person  of  a  man,  aged  twenty-two,  which  illufttrates  this  experiment  in 
practice.  This  jiatient  died  after  exhibiting  for  ten  days  the  symptoms 
of  acute  intestinal  obstruction.     The  autopsy  ahowed  a  free  diverticulum, 
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much  dilated  by  liquid  faeces,  which  had  bent  the  gut  from  which  it  irw 
80  acutely  that  the  lumen  of  the  intestine  was  quite  closed.  On  liiiic: 
the  diverticle  and  gently  pressing  it  the  obstniction  was  at  once  overcont 

So  far  as  can  be  judged  from  the  few  cases  published,  the  symptac; 
due  to  kinking  of  the  bowel  are  practically  identical  with  those  dw  x 
strangulation  under  a  b  md 

(c)  Occlusions  by  adhesions  which  retain  the  bowel  in  a  bent  positioi 
-^— In  these  cases,  which  concern  both  the  large  and  the  small  intestine, tix 
gut  is  found  to  have  become  adherent  to  some  fixed  point  in  such  a  wii 
that  a  more  or  less  acute  bend  is  produced.  The  site  of  the  adhenoe 
is  on  the  abdominal  or  pelvic  parietes  or  the  pelvic  viscera.  It  nai 
be  on  the  liver.  The  usual  cause  of  the  adhesion  is  either  pelvic  peri 
tonitis  or  hernia. 

In  the  case  of  rupture  the  part  of  tlie  bowel  adherent  is  the  siid 
that  occupied  the  hernia.  The  condition  is  met  with,  therefore,  onl] 
after  enteroceles,  and  only  after  such  as  have  beon  strangulated  o 
inflamed.  Tlie  bowel,  presenting  in  any  case  some  inflammation  of  it 
serous  coat,  is  reduced  into  the  abdomen,  and,  instead  of  remaining  frf 
in  that  cavity,  contracts  adhesions  with  some  other  part  of  the  peritoneun 
In  every  case  of  this  kind,  so  far  as  I  am  aware,  the  adliesion  of  tb 
bowel  has  been  to  the  pariefes  in  the  vicinity  of  the  hernial  oritice. 

The  bowel,  having  been  recently  ht^rniated,  usually  acquires  i 
adhesion  in  a  bent  position,  and  when  so  fixed  often  leads  to  furtht 
intestinal  troubles  in  cases  where  strangulated  or  inflamed  hernias  hiv 
been  successfully  reduced.  The  involved  gut  is  usually  adherent  at  on 
isolated  spot  only,  and  a  single  and  simple  angular  bend  is  thus  product 
This  is  the  condition  met  with  in  those  cases  tl  at  depend  on  hemii 
In  other  instances  the  attachment  may  be  more  extensive,  as  in  a  case  c 
Dr.  Fagge's,  where  one  foot  of  the  lower  il«*um  was  fonn<l  adherent  t 
the  anterior  abdominal  parietes  as  a  result  of  omental  sarcoma.  Men 
over,  the  bends  formed  in  the  bowel  may  be  by  no  means  simple.  Thei 
may  be  several  angular  bends,  the  loops  being  adherent  at  more  point 
than  one,  and  made  to  assume  the  outline  of  the  letter  N.  This  arrangi 
ment  may  he  still  further  complicate<l  by  the  matting  together  of  tl 
three  bars  of  the  intestinal  N,  whereby  tlie  false  position  is  per|>etuatei 
In  one  case  where  N-like  bends  were  produced  only  4  inches  of  hoW' 
were  involved,  so  that  the  angles  formed  were  very  acute  and  abrupt 

A  few  examples  may  be  given  to  illustrate  the  varieties  assumed  I 
this  form  of  intestinal  obstruction.  The  convexity  of  the  ascendir 
colon  may  become  adherent  to  the  ovary,  and  the  gut  may  he  so  narrowi 
at  the  bend  as  barely  to  admit  a  crow-quill.  The  tnnsverse  colon  mi 
become  a<lherent  to  the  fundus  uteri.  Tfie  rectum  may  attach  itself  to 
cancerous  ovary,  and  present  in  consequence  a  very  angular  hend.  Tl 
sigmoid  flexure  may  adhere  to  a  uterus  the  seat  of  malignant  diseai 
and  ]>resent  so  abrupt  a  bend  that  fatal  obstruction  with  symptoms  lil 
those  of  a  volvulus  may  ensue. 

The  interval  that  may  intervene  between  the  formation  of  the  a 
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hesion  and  the  ocenrrence  of  sj^mptoras  of  intestinal  o1>8truction  varies 
greatly.  Evidf^nces  of  obstrnctiun  nmy  apfjear  within  a  ff  w  days  of  the 
original  lesion,  but  in  the  great  majority  of  cases  the  intestinal  symptoms 
do  not  iimke  tlieir  appearance  until  months  after  the  initial  peritonitis : 
sometimes  years  have  elapse'l  btftween  the  cansative  inflammation  and 
the  symptoms  of  ol>8tructi(>n,  sneli  examples  heing  most  UKual  in  the 
large  intestine.  Many  of  the  patit*nt8  have  been  the  victims  €*f  chronic 
consti|iiition  for  years  before  the  final  occlusion  occurred.  Adhesions  of 
the  same  character  aa  those  now  nnHer  c  >nsideration  have  been  met  with 
in  the  necropsies  of  patients  who  during  life  presented  no  marked  intestinal 
symptoms. 

The  mechanism  of  the  obstniction  in  these  caf?es  varie."^,  and  may  be 
conveniently  considered  in  three  categories,  taken  in  order  of  severity  : — 

(a)  The  gut  at  the  adherent  point  may  become  so  bent  that  occlusion 
by  kinking  is  produced.  The  symptoms  induced  are  severe  and  sudden 
in  their  onset 

{/?)  The  bowel  (a  portion  always  of  the  small  intestine)  is  adheri*nt 
over  a  small  area^  and  syraptonis  of  ohst ruction  follows  from  certain 
effects  of  traction  without  conspicuous  occlnsion  of  the  lurjjfu  of  the 
ttilie.  It  is  certain  that,  so  far  as  the  lesser  bowel  is  concerned,  mere 
adhesion  over  a  limited  area  tends  to  cause  an  imjieiliment  to  the 
jmssage  of  matter.  The  gnt  at  the  adherent  sfiot  cannot  exercise  its 
peristaltic  function  ;  it  Incomes  a  more  or  less  inert  segment  in  an 
active  tube.  If  a  little  actite  mischief  be  excited  abont  the  seat  of  the 
adhesions,  symptoms  of  an  acute  or  subacute  character  may  arise,  the 
exact  (lathogeneais  of  which  is  obscure. 

(y)  The  adherent  bowel  may  offer  a  more  or  less  definite  mechanical 
obstacle  to  the  pa^ssage  of  its  contents.  A  part  of  tire  colon  may  present 
so  sharp  and  rigiii  a  bend  as  to  give  to  the  involved  intestine  the  proper- 
ties of  a  stricture.  In  other  instances  the  bowel,  and  particularly  the 
lesser  hosvel,  is  adherent  over  a  wide  area^  ami  the  mere  inertne^^s  of  the 
attached  portion  constitutes  an  obstruction.  This  is  well  seen  in  those 
eases  where  the  bowel  is  adherent  in  a  contorted  position,  or  when  several 
inches  of  it  are  blended  in  a  straight  line  with  the  parietes.  Here  the 
bowel  above  the  diseased  part  has  not  only  U*  pass  its  own  contents 
along,  but  has  to  force  them  also  throuL'h  the  inert  and  adherent  segment 
The  longer  this  segment  the  more  marked  the  obstruction.  When  closely 
bound  down,  the  involved  gut  must  be  practically  incapable  of  peristaltic 
movement. 

Tlie  symptoms  associated  with  this  form  of  obstruction  will  obviously 
show  great  variation.  They  may  asj^ume  an  acute,  or  a  subacute,  or  a 
chronic  aspect,  and  may  differ  souiewhat,  as  tlie  occlusion  is  situate  in  the 
large  or  the  ^mall  intestine.  If  the  obstruction  be  due  to  a  sudden 
closure  of  the  gut  by  kinking  at  the  aTrefidy  bent  and  adherent  part^ 
the  symptoms  may  be  of  a  very  acute  character. 

This  condition  appears  to  occur  most  usually  in  connection  with  the 
sigmoid  flexure  or  rectum^  and  the  manifestations  produced  are  identical 
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with  volvulus  of  the  former  segment  of  the  bowel,  and  cannot  be  dis^ 
tinguished  from  it. 

The  symptoms  may  be  subacute,  as  in  a  case  reported  by  M.  Cobt. 
where  the  sigmoid  flexure  was  adherent  to  a  cancerous  ovarj.  Heretk 
final  attack  lasted  some  eight  or  nine  days,  and  was  marked  by  paroxjaoL 
pain  with  visible  peristalsis,  by  slight  non-stercoraceous  vomiting,  and  by 
constii>ation  relieved  by  an  occasional  stool.  In  other  instainces  tiie 
manifestations  may  be  quite  chronic,  and  may  resemble  in  all  {khdi* 
those  due  to  stricture  of  the  rectniii. 

When  the  small  intestine  is  involved  there  may  bo  acute  symptow 
from  sudden  kinking.  In  most  of  the  examples  there  wei*e  evidences  of 
incomplete  obstruction ;  and  constipation  alternated  with  an  oca- 
sional  motion.  In  some  of  the  less  acute  cases  the  patient,  when  cot 
absolutely  constipated,  passed  many  scanty  and  very  liquid  stools.  Tbe 
vomiting  is  not  severe  at  first,  and  occurs  at  long  intervals.  Tbe  abd'.- 
minal  pain  is  paroxysmal.  There  is  a  dragging  pain  about  the  part  to 
which  the  gnt  is  adherent.  There  is  not  much  distension  of  the  abdo- 
men. In  the  chronic  cases  the  movements  of  the  intestinal  coils  irt 
visible. 

(d)  Obstniction  }>y  means  of  adhesions  which  compress  the  gut— 
Perit<»neal  adhesions,  when  favourably  placed,  may  undergo  conbiderabk 
contraction.  When  j)lact  d  ui»on  the  bowel  these  false  membranes  mij 
by  their  shrinking  so  compress  the  intestine  as  seriously  to  narrow  in 
lumen.  Experience  demonstiates  a  fact  that  might  have  been  anticipated, 
namely,  that  this  iuxm.  of  constriction  is  most  usually  met  with  about  tbe 
most  fixed  segments  of  the  intestine,  that  is  to  say,  about  the  ascending 
and  descending  colon,  and  the  hepatic  and  splenic  flexures. 

The  extent  to  which  the  bowel  is  narrowed  in  these  cases  is  oftei 
considf rable.  In  some  the  affected  colon  would  barely  admit  the  lip  6 
the  iiitie  finger;  in  others  it  would  only  admit  a  crow-quill. 

I  have  found  but  few  examples  of  this  form  of  obstruction  in  the  smal 
intestine.  In  every  instance  there  has  been  some  complication  in  th< 
case.  The  aflfi  cted  bowel  is  always  adherent  to  the  parietes  or  to  tb 
pelvic  viscera. 

As  regards  the  symptoms  incident  to  this  variety  of  obstruction  i 
can  only  he  said  that  they  more  or  less  completely  resemble  those  due  t 
stricture  of  the  bowel.  In  the  case  of  the  colon  this  assertion  may  b 
made  without  reservation  ;  in  the  case  of  the  small  intestine  the  man' 
festutions  of  the  disease  appear  more  rapidly  than  is  usual  in  stricture,  th 
permanent  stenosis  being  comjdicated  by  the  effects  of  angular  bending. 

(r)  Obstruction  by  the  malting  together  of  intestinal  coils. — The  man 
cases  that  can  be  classed  under  this  category  present  a  protean  aspect. 

(a)  The  small  intestine. — The  coils  of  the  lesser  bowel  m«y  be  matter 
together  in  many  different  ways.  In  one  set  of  cases  a  small  segment  c 
the  gnt  is  so  adherent  as  to  form  a  permanent  and  unchanging  loot 
This  loop  may  be  open,  that  is,  the  gut  may  only  be  adherent  at  the  extiemi 
tiei  of  the  loop,  or  it  may  be  closed,  that  is,  the  coil  of  gut  involred  i 


adherent  throughout.  In  another  get  of  cases,  innny  coils,  involving 
often  a  considerable  tract  of  the  intestine,  are  matted  together  so  as  to 
form  more  or  less  complicated  masses.  In  both  instances  the  involved 
coiU  are  usually  quite  free  from  adhesions  tu  the  jKirietes  or  to  other 
viscera. 

Many  of  the  cases  in  which  a  permanent  loop  has  been  |>roditcfd  are 
the  results  of  hernia  ;  olliers  (le|>end  ujhhi  un  ulcer  uf  tlie  bowel  which  has 
nearly  perfumted,  or  upon  nies enteric  gland  disease.  The  two  limbs  uf 
the  loop  may  c<iuimunicate  with  one  another — at  the  neck  of  the  loot»— 
by  means  of  a  fi.^^tnlous  opening. 

The  matting  tt«gelher  of  numerous  coils  ig  very  often  the  outcome  of 
tube  roll  Ions  peritonitis,  or  of  tbe  peritonitis  following  operation,  disease 
of  tbe  pelvic  oigaiis,  or  perity|>blitis. 

The  aiihereiit  coils  usually  form  a  round  mass  which  may  be  ulmost 
as  distinct  as  a  timiour,  and  which  compares  conspicuou-^ly  with  the  uuin- 
volved  and  liormal  bowel.  'I'he  matted  irit/esiine  may  be  adherent  to 
the  parietes  also^  or  it  may  be  quite  free.  Snmetimes  the  matting  is 
broui;ht  ;ibout  liy  a  mnllitude  cd"  isolated  adhcfsiotjs.  In  idher  cases  the 
coils  are  enveloped  in  line  mrnibranous  adhesions,  so  that  tht^y  may 
appear  as  if  enclosed  in  a  ba;;  id  tough  tissue  pa[ier.  Souir*  uf  the  coils 
in  the  mass  may  be  of  nomjal  lumen,  others  may  be  dilated,  and  muny 
may  be  compressed;  they  are  tommonly  strangely  distort  e<U  ^\  hen 
obstruction  h  is  been  causnl  the  bowel  entering  the  mass  will  he  dilated, 
while  that  Icavitjg  it  will  lie  more  or  less  shrunken.  The  length  of  gut 
involved  varies  from  a  few  inches  to  seveiai  fceL 

The  hvniptoms  are  in  the  main  identical  with  those  associated 
with  stricture  of  the  smuU  intestine.  The  onset  is  gradual,  the  pro- 
gress of  the  malady  is  irregular,  severe  [>eriodic  attacks  are  common, 
and  an  acute  ternn'nation  to  tlie  case  is  not  unusual.  Constipation  is 
paitial,  and  nften  altermites  witlj  a  copiuus  di.nriho?a.  The  vomiting  is 
usually  slight,  irregular  in  occurrence,  and  uncertain  in  d  mat  ion.  iJnring 
an  exacerhation  of  the  sym[>toms,  and  cspt-cially  during  a  linal  acute 
attack,  it  may  become  stercoraceous.  'I'he  pain,  such  as  it  is,  is  iiaroxysmid, 
decreasing  as  the  ciise  advances.  Early  in  the  cise  there  may  bo  an 
attack  of  colicky  pain  not  more  fre^UMntly  than  once  or  twice  a  week. 
Towards  its  termination  the  paroxysms  may  come  on  at  intervals  of  a 
few  minutes.  The  jiati^nt  nsuully  em.ici;ites,  and  the  muveuK'nt^  of  the 
distended  and  hypertrophied  coil'*  of  itilewtine  above  the  i>bst ruction  are, 
as  a  rule,  evident  thrrjugh  the  parietes.  There  is  little  or  no  distension 
of  the  abilomefi  ind*  sa  an  acute  form  of  ol»st ruction  suj>ervene,  and  even 
in  such  a  rase  the  mcteorism  is  usually  liy  no  iittans  excessive.  In  two 
or  three  instances  the  mass  of  afJhereut  bowel  ijas  been  detected,  as  an 
ill-dell ned  tunuvnr,  tli rough  the  ahdomitial  parietes.  Tl»e  duration  of  the 
case  may  be  rrrkoned  in  months  nttlier  than  in  weeks. 

{(3)  The  liir;:e  intestine.— The  4'olon  beiuic  a  more  or  les.^  fixed  part 
of  the  bowel,  it  follows  that  it  is  not  susceptil>le  of  quite  the  same  niurbid 
conditions  as  have  just  been  described  in  asseclation  with  the  lesser  f>uweL 
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Ab  a  result  of  distension,  iiowever»  parts  of  the  colon  may  becomo  gfMtly 
e!ungau*cl,  atul  ilie  abnormtil  coils  thus  formed  may  become  matted  to- 
gether by  adhesions. 

I  cxLti  iirici  no  c;ise  wliere  the  descend ing  eoloo,  the  mott  iixed  put  d 
this  howi'l,  is  stilted  to  have  altered  \\%  position  to  any  conspicuouA extiil 
as  a  result  yf  distension.  In  one  instance  a  dihited  &!»c«'tidiiig  oolot 
appears  to  have  become  so  curved  that  its  convexity  was  idbirot 
to  the  ovary.  Tlie  sigmoid  dexure  when  distended  is  apt  to  ttivtrk 
towanU  the  right  iliac  region,  and  then  to  mount  up  into  the  nglsl 
hypochondriac  region,  Thtf  two  limbs  of  the  dilated  loap  may  W 
found  matted  togfther,  or  the  summit  of  tlie  loop  may  he  faQLii 
adhere»it  to  the  ciPcura,  to  the  peritoneum  in  the  right  iliac  or  bi|*v 
cUoiidriac  regions,  or  even  to  the  under  surface  of  the  liv^r.  The  tnii«- 
verse  colon  undergoes  a  peculiar  and  common  change  when  much  disteDdrd. 
Its  oeiitr;d  point  tends  to  pass  downwards  towards  the  f»elvia,  so  at  in 
produce  a  V  or  U-shaped  bend.  The  apex  of  the  V  or  the  bend  of  the  U 
may  becojoo  adh<*reni  to  iIjg  mesentery,  or  to  the  {peritoneum  m  lh« 
pelvis,  or  to  a  p<dvic  visctis  such  as  the  fundus  of  the  uterus.  One  Hmli 
of  the  V  may  l>ecome  adherent  to  the  whole  length  of  the  a^ceodiiti 
colon  and  so  produce  a  "double-barrelled  ascending  colon,**  or  the  ulhft 
limb  may  atiacli  itself  to  the  dt^scending  colon  in  a  hke  fashion  and  pro 
duce  a  sitnilar  appearance  on  the  left  side.  In  many  casefi  this  drfonartf 
of  the  colon  has  been  the  result  of  chronic  obstruction  in  the  lower  p«l 
of  the  bowel,  such  as  a  stricture  of  the  sigmoid  flexure  or  recluuif  art 
faecal  accunudation. 

There  are  cases  where  one  limb  of  the  bent  colic  arch  is  found  adlmnit 
to  the  ascending  or  clescendmg  lolon  for  its  entire  length*  but  wii«^  as 
obstruction  of  any  kind  is  found  in  the  gut  below  the  distorted  aefgpt 
I  am  disposed  to  believe  tiiat  such  cases  depeiul  upon  nlcer»tioi)  of  thi 
colon.  The  ulceration  1ea4ls  to  peritonitis^  dihtension  aotl  lUitofUM 
of  the  transverse  colon  may  follow^  and  then  a  {»art  of  t]i6  abend 
arch  ntay  become  adherent  to  the  intiamed  serous  coat  of  tbe 
bowel. 

No  abdominal  symptoms  may  l>e  excited  by  these  coudttioiit 
colon,  although  there  is  usually  some  evidence  of  chronic  eofistt|i«t]om 
Tlie  matting  of  the  si^'moid  Hexure  in  the  way  described  is  vory  apl  I* 
lead  to  volvulus  of  that  part  ;  and  in  the  case  of  tlie  defofltted  afll 
aLlherent  colic  arch  more  or  letss  acute  olj«tructio92  may  supanreiie  frw 
occlusion  by  kinking. 

On  the  other  hand,  the  clinical  phenomena  may  be  those  ol  eUielitiv 
of  the  colon  of  a  not  too  prominent  grade. 

(/)  Narrowing  of  tlio  bow<^l  from  «»lirinking  of  the  mesenUuy  aOv 
inftammatiotL — When  the  mesentery  has  been  extensively  lallaratd  It 
may  i<uhse(|iiently  undergo  such  marked  ccuitraction  oa  greatly  to  mttd^ 
the  bowrl  to  which  it  is  attached.  In  such  cases  Uie  inTo4ral  coib  afv 
often  fouml  bound  duwn  to  the  spine  by  the  shortened  tpgW'Ptsfy  laJ 
much  shrunken.     This  is  very  often  the  result  of  mesenterte  glaiid 
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I  miglit  refur  to  four  weliniarked  examples  of  this  form  of  contraction, 
all  in  young  patients. 

The  symptoms  wbieh  arise  in  these  cases  are  practically  identical  with 
those  of  stricttire  i>f  thu  small  jntestiiio,  or  with  tliose  of  matting  together 
of  many  coils  of  ihe  bowel.  It  would  iipiiear  from  cases  thai  the  eviilencea 
of  ohstructiun  may  oxti-ml  over  years ;  for  example^  fur  four  )  oars  in  one 
case,  and  ft>r  two  in  another. 

II.  Volvulus.' — UndtT  the  general  name  **  volvulus  *'  are  included 
two  distinct  muJes  of  obstruction.  In  one  the  bowel  ia  so  twisted  about 
its  mesenteric  axis  that  it  becomes  occhuled  ;  iu  the  otiier  furm  two 
suitable  coils  of  intestine  are  go  intertwined  or  knotted  together  as  also  to 
cause  an  obstrneii.m  in  their  canals. 

Tlie  subji'ct  may  be  most  conveniently  considered  under  the  following 
heads : — (A)  Volvulus  of  the  sigmoid  flexure.  (B)  Volvulus  of  the 
ascending  colon  and  ciecum.      (C)  Volvulus  of  the  small  intestine. 

A,  I'fdtHtius  of  thf.  sifjmoitl  jirxure. — This  part  of  the  bowel  may  be 
occluded  by  either  of  tiie  two  methods  jtist  named  :  {a)  It  may  be  twisted 
upon  its  mesitcoiic  axis;  (/>)  it  may  be  intertwined  with  a  suitable  coil 
of  small  irHestine. 

{n)  The  bowel  is  twisted  about  its  mesocolic  axis.^This  is  tbe  most 
usu:d  form  of  volvulus,  and  may,  indeed,  be  said  to  be  tbe  ordy  fi*rm  that 
is  at  all  cimimon.  If  all  the  cases  of  volvulus  of  the  intestine  be  con- 
sidered collectively,  it  will  be  found  that  of  the  nunil>er  about  four- 
fifths  are  instances  of  twist  of  the  sigmoid  flexure  about  its  mesocolic 
axis. 

The  arrauiictnent  of  the  gut  necessary  for  the  prnduction  of  a  volvulus 
is  tbe  following: — The  loop  mui^t  be  of  considerable  length,  and  the 
mesocolon  must  be  long  and  very  nariow  at  its  parietal  attachment,  so 
that  the  two  ends  of  tbe  loofi  are  brought  as  close  together  as  possible. 
The  on  I  line  of  such  a  hiop  is  i.h:it  of  a  capital  omega. 

This  arrangement  of  tbe  parts  may  lie  conge nitab  alfclmugh  sucli  a 
circuuiiitance  nmst  be  uncommon  since  volvulus  of  the  sigmoid  flexure  is 
extremely  rare  in  the  young.  It  may  be  brought  al>out  by  peritoneal 
adhesions,  esj>ecially  by  such  as  have  been  formed  after  great  distension 
of  the  biiwel.  It  may  be  readily  produced  by  intlammatory  condiiions  in 
tiie  mi'si*colon  leading  to  cicatricial  contrar  tion. 

The  commonest  cause,  however,  without  doubt  is  chronic  constipation. 
In  this  condition  the  Hexnre  is  more  or  less  constantly  riistcnded,  its 
walls  become  partly  paralysed  by  ihe  distension,  and,  becoming  tilled 
with  faecal  matter  ami  flatus,  it  hangs  down  into  the  pelvis  ati  inert 
heavy  mass.  So  placed  it  must  drag  u;  on  its  mesocolon,  \ii\^  while  the 
position,  on  the  one  bund*  tends  to  elongate  that  membrane,  it  appears, 
on  the  other*  to  afjproxiujate  the  two  ends  of  the  loop.  Tbe  ileforrtnty 
produced  may  pfis.silily  be  rendered  permartent  by  some  local  peritonitis. 

When  the  loop  is  in  this  condition  it  is  eas.y  to  understand  that  a 
twisting  of  it  upon  its  axis  may  be  brought  about,  and,  if  a  heavy  loop 
blocked  with  f^ces  is  concerned,  the  position  of  thts  body  may  become  a 


factor  in   the   causation   of  the  twist;    lastlj,  disteiisioD  *>f  tlic 
ulono  Ikvs  grt^at  inducncc  botli  in  producing'  and  maint^iiiitig  •  Wmhii. 

According  to  I'otain  there  are  two  kinds  of  twifit:  tn  n^  tt« 
superior  jaart  of  the  h*op  is  cnnieU  from  above  dowuwanU«  aiul  ifm 
b^bind  forwards,  in  fnnit  of  tho  lowur  half  of  the  loop,  so  thatlhtfCBi 
of  the  defeiceridirtg  colon  h  brought  in  CMUtiut  %vith  and  in  fr%#tit  «f  *Jk 
commencenitnit  ol  the  rectum  ("  type  rectum  en  nrri»^^ro  **) ;  in  thm  Wn^mi 
form  tho  supt^rhir  part  uf  the  coil  is  carried  from  ubo\<*  cjt»wn«nir«iA,  ifti 
from  b^foriJ  backwards,  btihind  tlie  lower  segment  of  tbi*  lotipv  ••>  ^ 
the  end  of  Lht;  descending  colon  is  brouglit  in  conttut  wiUi  mnd  liekid 
the  commencement  of  the  rectum  (*Hype  tectum  eu  avurit '^  Of  lloi 
twn  varieties  the  former  is  by  far  the  more  commoiiu  The  twiit  m; 
extend  tbrongh  an  arc  of  180*^  to  360",  or  the  bowol  may  W  twi«»d 
twice  or  even  three  times  abimt  its  inesocolic  axis.  Sine**  At  tijr  n^vi 
the  flexure  the  two  ends  of  thii  loop  are  nearly  parallel  to  ihr  lurt* 
teric  axis,  it  follo^v^  tliat  when  the  latt«;r  is  tivt&t«*d  tlMS  fonscr  ib 
must  be  twisted  upon  tlicir  own  axes. 

When  once  formed  the  volvnbu  soon  becomes  pemutn^fil,  llie  bcMJ 
and  distenderl  lu»»p  being  without  power  to  stnii^'hteu   itMsll      In  vil J 
becomes  engnrged  with   blood,  and  metcorism  folh>w»   tbid  interfcfiM^J 
with  the  circubUTon.     Tho  more  the  bowel   becomes  distetHlcd  tiitf  : 
fixed  is  the  volvulus.     If  the  gn8  be  let  out  the  buwel  can  boeow 
twisted,  but  if  tho  distension  be  allowed  to  reeur  ih^  Yolvnlflt  I 
ag&itu 

At  the  necropsy  in  fatid  ca«e»  the  sigmoi<)  flexuro  i&  ftrUtid  tnt 
difiti-nded  ;  it  seems  to  occupy  the  \vhole  abdominal  civviiy.      In 
slij;ht  ilistension  tiie  loop  reaches  to  tlie  nnibibcus.      As  it  become:*  ixff] 
distended  it  tends  to   move  towards  the  right  hypoelumdriac  i 
then  lies  in  front  of  the  stoniach,  and  ultimately  reaches  tbo  #; 
sevt^re  cases  tlie  diaphragm  is  iniirh  ])res5fd  upon,  and  mmy  lie  im^M^ 
to  within  16  cm,  (f*!  inches)  of  the  clavicl«>  or  even   up  to  th&  h^* 
the  tlnrd  or  fourth  rib. 

The  twisted  coil  is  conge&tt-d  more  or  less  intensely.      In  oolf^r 
may  present  any  ilepth   beiwet-n  a  dark  red  and   black,      lift  walli  *-• 
often  mnclt  tbickened  by  infiltration,  and  are  softened  und  friuUlr.    "ft* 
serous  coat  is  very  commordy  found  t»j  exhibit  a  renl^  or  evrr    ,-■«' 
rents;    those  may   be   extenisive   and  may    involve   the    mii*t 
also,   whd»t   the   mucous   meujbrane  escapes.     Tho  wnltt*   t4    tluf  Dci^ 
nmy  biconie  gangrenous  in  patciu-s.      1  find  that  [terforation  hai*  ocoefl^  , 
only  twice  in  twenty  ca^es  I  havi*  collected.      Pentoniti«  i«Tt*rjoaa 
it  appeal^  eiirly,  and  begins  on  the  twisted  loi*p. 

(b)  The  bowel  is  intertwined   with  a  fruttidilo  coil   c»f  snmlt 
tine, — In    these    cases   the   sigmoiil   flcxtire    must   have    the 
arrangement  tle-^criWl  in  the  preceding  paragmp)».  that  ia,  it  miitl  \ 
a  h»ng,  free  loop  with  a  narrow   pedicle.     l*he  loofi   of  sttiAll  iota 
should  possess  also  an  unnatural  mobility ,  and  shotdd   hjiire  an  oa 
long  and   nan^ow  mesenteric  pedicle.     In   caaee   where   twn  gndl  tfidi  | 


have  beciimt^  intcrt^vined,  it  is  found  thafc  the  loop  of  the  lesser  bowel 
varies  in  length  from  4  to  21  inches,  while  that  of  the  sigmoid 
flexure  measures  from  12  to  40  inches  (Leichtenst^rn).  The  usual 
mode  of  iutertwining  is  as  follows  :  The  loop  of  small  intestine  falls  in 
front  of  or  across  the  pedicle  of  the  sigmoid  flexure  ;  the  fiexure  then 
winds  itself  around  the  axts  forroGd  by  the  lesser  coil,  it  jmsses 
upwards  in  front  of  the  loop  of  small  intestine,  and  then  moves  Imck- 
wards  and  downwards^  so  that  its  free  end  passes  behind  tlie  pedicles  of 
the  two  coils.  In  this  way  the  abnormal  sigmoid  flexure  forms  a  com* 
plete  turn  around  the  coil  of  lesser  intestine.  Both  segments  of  the 
Ixjwel  become  sirangulated,  hut  the  occlusion  will  be  most  severe  in  the 
axial  loop  Other  methods  of  intertwining  may  occur.  Strangulation 
is  always  severe. 

Tfie  symptoma  are  those  of  acute  strangidation  of  the  IjoweL 
Diarrhrea  often  marks  the  early  stAge  of  the  attack.  The  courj^e  is  very 
rapid  Out  of  twenty-one  recoTxied  cases  only  one  jjatient  lived  until 
ihe  sixth  day,  all  the  rest  died  within  twenty-four  or  forty-eight 
hours, 

B.  l^olntUfs  of  the  ascending  colon  ami  €4rcum. — Volvulus  occurring  in 
this  part  of  the  intestine  may  assume  a  variety  of  aspects,  and,  in  any 
case,  is  apt  to  adopt  a  very  complicated  aiTangement. 

It  may  be  considered  under  three  categories  :  (a)  A  twist  of  the 
ascending  colon  around  its  own  axis;  (b)  Twists  brought  about  by  an 
abnormal  loop  formed  by  the  ascending  colon  and  ciecum,  with  a  long 
and  distinct  mesocolon ;  (r)  Twists  of  the  cnecum  '*  upon  itself,"  or 
about  its  own  nxis. 

(rt)  Occlusion  of  the  bowel  may  be  brought  alxnit  by  a  twist  of  the 
ascending  colon  around  its  own  vertical  axis^  It  would  appear  that  thiw 
condition  may  be  found  In  a  colon  that  presents  no  anatomical  abnormali- 
ties.    It  is  extremely  rare. 

(li)  The  Ciecum  and  ascending  colon,  as  a  result  of  incomplete  develop- 
ment,  may  be  perfectly  free  in  the  abdomen,  an<l  be  attached  by  an 
extensive  mesocolon  continuous  with,  and  as  extensive  as,  the  mesentery. 

I  have  given  an  account  of  this  condition  in  my  Hunterian  Lectures 
on  the  Anatomy  of  the  Periioneum  and  IniesHnal  Caiud  in  Man, 

The  free  coil  of  colon  may  be  twisted  about  its  own  mesocobc  axis, 
or  it  may  form  an  axis  around  which  a  suitable  coil  of  the  lesser  bowel 
may  he  twisted,  just  as  in  the  case  of  the  sigmoi«l  flexure. 

The  symptoms  resemble  those  of  volvubis  of  the  sigmoid  flexure,  but 
the  phenomena,  on  the  whole,  are  less  acute  ;  the  distension  is  less,  and 
the  trouble  is  more  or  less  evidently  on  the  right  side. 

(ft)  In  this  variety  of  volvulus  the  cse^um  ha«  been  described  as 
** bent  upon  *' itself  or  twisted  upon  itself,  lu  the  former  instance  the 
csectim  is  bent  in  a  plane  at  right  an^^des  to  its  long  axis  ;  the  result 
is  that  the  lower  part  of  the  caput  coli  is  found  in  front  of  the  ascending 
colouj  its  posterior  surface  becomes  anterior,  while  the  appendix  becomes 
uppermost     At  the  angle  of  the  beTid  there  is,  of  course,  a  deep  cieaa© 


across  the  bowel,  and  by  the  bending  in  of  the  mucous  membraiia  at 
crease  the  lumen  of  the  gut  ia  accluded. 

In  thu  other  variety  the  csccum  is  t^visted  round   its  own  long 
vertical  axis,  so  tbat  its  relutions  to  the  ascending  colon  are  prneiiciUf 
untlisturbed. 

In  all  these  fonns  of  volvulus  of  the  caecum  the  gut  ts  imperfectlr 
developed.  The  colon  on  the  right  side  is  still  posspssei]  of  an  eacie»> 
sive  mesocolon^  and  the  c^i^cum  is  often  undescended  or  ia  found  abool 
the  centre  of  the  abdomen. 

The  synijjtoras  of  vohnilns  of  the  csecum  vary  greatly,  and  prf^^t 
almost  every  phase  between  acute  obstruction  uf  the  colon  on  the  ooe 
hand,  and  ptrtial  or  even  chronic  obstruction  on  the  other.  Diatrtea 
bag  been  notetl  at  the  outset  of  the  acute  cases.  Peritonitis  is  eoouAoa 
The  distension  of  the  bowel  may  be  excessive,  and  the  ciccutii  may  W 
come  perforated. 

C.  Fdmltis  of  the  small  itUesHne, — Twists  of  this  part  of  the  bowd 
may  be  considered  under  two  categories.  In  one  a  loop  of  the  ttnaJ] 
intestine  is  twisted  about  its  Qvm  mesenteric  axis,  in  the  other  a  saitablt 
coil  or  loop  of  the  bowel  is  engaged  in  a  volvulus  with  aaother  anilaUi 
coil 

(a)  A  volvulus  of  the  small  intestine  about  its  niesentenc  axis. — Thf 
comlition  of  the  intestine  which  favours  twisting  is  idenUcal  with  that 
which  predispost's  to  volvulus  of  the  sigmoid  flexure,  A  certain  part  of  tb« 
bowel  has  an  uudidy  long  mesentery,  whereby  it  becomes,  to  aome  azteot, 
separated  Irom  the  remainder  of  the  intestine.  The  two  ends  of  tha  <oil 
so  individualised  are  broiiglit  more  or  less  together,  so  that  a 
pedicle  is  formed  about  winch  the  giit  may  be  twisted.  Thia 
of  parts  may  be  foynil  in  a  loop  of  ileum  that  hm  long  bn*n 
and  then  reduced.  The  approximation  uf  the  two  ends  of  a  eoiil  laay  W 
brought  al)Oia  by  mesenteric  peritonitis,  due  to  glanduhir  diaeaM  fir  la 
other  causes.  The  twist  is  usually  from  left  to  right,  and,  aa  a  mk, 
represents  one  complete  turn.  Fatal  obstructioti,  howcvtT,  may  foUo* 
in  instances  where  the  bowtd  has  described  but  half  a  turn. 

The  part  of  the  iiowel  involved  is  usually  the  lower  ilenm.  The 
symptoms  vary  considerably.  The  attack  may  be  indistingutshmhle  fiwB 
a  strangulation  by  a  band,  and  may  end  fatally  in  from  thirtj-ctx  homt 
to  Dine  days.  On  the  other  hand,  the  patient  may  exhibit  for  ircirlri  tit 
phenomena  of  a  partial  obstruction  of  the  l^^sscr  bowel,  or  bis  Otneaa  mf 
be  marked  by  repeated  abrupt  attacks  of  acute  obstruction  tvom 
be  repeatedly  recovers. 

A  sudden  onset  is  usual.     Diarrho3a  is  not  met  with — at  any  imit' 
not  a  feature  in  the  few  recorded  case9. 

(b)  Two  suitable  coils  of  small  intestine  are  tiwiHed  togetlier — ^ 
one  serving  as  an  axis  about  which  the  otiter  is  wound.      Tha 
consists  in  the  involved  loop  being  posaeased  of  a  long  and  nairow 
tary,  or  of  the  loop  that  forms  the  axis  being  fixed  by  ita  exi 
some  point  on  the  paritjtes.     This  form  of  volvulus  is  very  miv. 
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appear  that  the  symptoms  to  which  it  gives  rise  are  of  an  acute  character, 
as  is  often  seen  in  like  forms  of  volvulus  where  two  coils  of  bowel  are 
involved,  one  coil  being  comf>oaed  of  small  intestine.  Tt  may  he  remarked 
that  not  a  few  cases  recorded  as  volvulus  of  the  small  intestine  in  no  way 
merit  this  descriptiom 

IIL  Intussysception. — By  the  terra  **  intussusception "  is  under- 
stood the  prolapse  of  one  part  of  the  intestine  into  the  lumen  of  an 
immediately  adjoining  part* 

If  an  intussusception  he  viewed  in  vertical  section^  it  will  he  seen 
to  consist  of  six  layers  of  intestine,  three  on  each  side  of  the  central 
canal,  all  more  or  less  parallel  to  one  a  not  lien  It  will  be  noticed  also 
that  the  arrangement  of  the  layers  is  such  that  mucous  membrane  lies 
in  contact  with  mucous  membrane,  and  peritoneum  with  peritoneum. 
On  horizontal  section  the  invaginated  mass  will  show  three  concentric 
rings  of  bowel  with,  of  course,  the  tame  mutual  relations  of  the  mucous 
and  serous  surfaces.  The  outermost  of  the  three  layers  is  known  as  the 
intussuscipiens,  the  sheath  or  the  receiving  layer.  The  innermost  cylinder 
is  known  as  the  entering  layer,  and  the  middle  one  as  the  returning  layer. 
Taken  together,  these  two  layers  form  the  intussusceptum.  The  **neck" 
of  the  intussusception  is  at  its  upper  part,  where  the  returning  layer 
joins  the  sheath.  The  ridge  formed  by  the  junction  of  these  two  layers 
is  known  as  *' le  bourrelet.^'  The  "apex"  of  the  intussusception  is  at 
the  lower  part  of  the  intussusceptum,  where  the  entering  and  returning 
layers  join, 

Anatmnkal  wr*?/iV^.— Invaginations  may  occur  at  any  part  of  the 
intestine  from  the  duodenum  to  the  rectum.  They  may  be  conveniently 
divided  int*i  three  classes:  {a)  the  enteric;  (/•)  the  colic  or  rectal;  and 
{r)  the  intussusceptions  which  involve  the  ileo-c«Bcal  segment  of  the 
bowel. 

((f)  Enteric  invaginations  may  occur  in  any  part  of  the  lesser  bowel. 
They  are  most  common  in  the  lower  jejunnm,,  and  then  in  the  ileum. 

It  would  appear  that  jejunal  intussusceptions  bear  to  iliac  intussus- 
ceptions the  pr^iportion  of  about  four  to  one.  Invaginations  involving 
the  small  intestine  are  usually  short,  and  do  not  involve  more  than  from 
three  to  ton  inches  of  the  bowel  on  an  average.  Most  of  the  ^'intussus* 
ceptions  of  the  dying  ^'  are  enteric. 

{h)  Colic  intussusceptions  present  many  varieties.  The  ascending 
colon  may  be  invaginatcd  into  the  transverse,  the  transverse  into  the 
descending,  and  the  descending  colon  into  the  sigmoid  flexure.  They 
are  most  frequently  met  with  in  the  two  last-named  parts  of  the  colon. 
Owing  to  the  com  partitive  fixity  of  tlie  large  intestine  it  happens  that 
these  intussusceptions  are  usually  short;  and  indeed,  taken  as  a  whole, 
they  form  invaLdnaiions  which  in  point  of  size  are  the  smallest  of  the 
whole  series.  When  the  rectum  is  involved  the  upper  segment  of  this 
intestine  is  invaginated  into  the  lower  part.  Such  intussusceptions  must 
of  necessity  be  short,  since  in  the  most  extreme  cases  they  must  be 
limited  by  the  length  of  the  rectum  itself. 
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(c)  The  intussusceptions  that  occur  in  the  ileo-c^cal  region  miTk 
divided  into  two  main  classes,  the  ileo-csecal  and  the  ileo-colia 

The  ileo-C8Bcal  form  is  the  commonest  variety  of  inTagination,  wiiik 
the  ileo-colic  is  the  most  rare.  In  the  former  the  ileum  and  caecum  pm 
into  the  colon  preceded  by  the  ileo-caecal  valve.  The  internal  cyhnderi 
formed  of  the  termination  of  the  ileum  ;  the  external  cylinder  or  sbeitk 
is  formed  by  the  colon  alone,  while  the  apex  of  the  intussusceptioQ  if 
represented  by  the  ileo-caecal  valve.  This  form  may  attain  great  vau 
and  not  infrequently  tlie  valve  traverses  the  whole  length  of  the  larp 
intestine,  and  ultimately  presents  itself  at  the  anus,  or  even  protrodfl 
through  the  sphincter. 

In  the  ileocolic  variety  the  termination  of  the  ileum  is  prolipsec 
through  the  ileo  caecal  valve ;  the  valve  and  the  caecum  remaining  for  \ 
time  at  least  in  their  normal  situations.  The  apex  of  the  intussusceptm 
must  always  be  foniied  by  some  portion  of  the  terminal  part  of  ti> 
ileum.  This  intussusception  is  commonly  associated  with  some  secondar 
invagination  of  the  caecum  and  colon  itself. 

Belalive  frequency  of  tht  mrious  forms. — According  to  Leichtensten 
the  different  anatomical  varieties  are  thus  distributed  in  1 00  cases :  ile< 
caecal,  44  per  cent;  enteric,  30  percent;  colic  (including  rectal),  18pe 
cent ;  and  ileo-colic,  8  per  cent. 

the  mode  of  growth  of  the  intussusception. — In  all  the  forms,  wit 
the  exception  of  the  ileocolic,  the  method  of  increase  is  as  follows :  wbf 
an  intussusception  increases  in  length  after  a  piece  of  bowel  has  bee 
primarily  invaginated,  the  increase  is  at  the  expense  not  of  the  enteria 
layer  but  of  the  external  or  receiving  layer.  For  example,  let  it  \ 
supposed  that  a  portion  of  the  termination  of  the  jejunum  is  invaginate 
into  the  ileum ;  if  now  the  mass  increase  in  length,  it  will  do  so  solel 
at  the  expense  of  the  ileum ;  no  more  of  the  jejunum  will  actively  ent4 
into  the  intussusception,  so  that  no  matter  what  segment  of  gut  forme 
the  original  apex  of  the  intussusception,  that  apex  will  remain  the  saa 
even  if  the  invagination  double  or  treble  its  original  length.  In  ti 
ileo-caecal  variety  the  cajcum  is  turned  into  the  ascending  colon,  and  tl 
valve  forms  the  apex  of  the  intussusception.  As  the  invaginatio 
increases,  the  ascending  colon  becomes  inverted,  then  the  transverse  an 
descending  colon,  until  at  length,  when  the  sigmoid  flexure  is  reachn 
no  trace  of  the  ascending  nor  probably  of  the  transverse  colon  will  I 
left ;  but  the  valve  will  still  form  the  tip  of  the  intussusception. 

In  the  ileo-colic  variety  the  method  whereby  the  intussusceptic 
increases  is,  in  the  first  instance  at  least,  somewhat  diff*erent.  A  portici 
of  the  terminal  ileum  is  protruded  through  the  ileo-caecal  valve,  and  ll 
invagination  may  increase  for  some  time  solely  by  the  prolapse  of  moi 
and  more  ileum,  the  sheath  remaining  perfectly  unchanged.  This 
exactly  the  opposite  to  what  happens  in  other  intussusceptions.  Soom 
or  later,  however,  no  more  ileum  can  become  prolapsed.  The  part  pn 
truded  may  become  fixed  by  adhesions ;  or  from  congestion  or  distensio 
of  the  ileum  the  valve  may  ofTer  a  rigid  resistance  to  any  further  invasio 


of  the  colon.  In  audi  a  case,  if  the  iiituasnsceptitm  still  cotitmue  to 
intreiise,  it  must  do  so  by  the  lUL-thod  obsei  s'i^d  in  other  forms  of  in- 
vagination, Dame]}^  at  the  liXj^ense  of  its  sheatlu  No  more  ileum  oan 
enter,  but  the  cj^cura  cau  be  turn*  1 1  in,  and  then  the  ascending  colon, 
and  so  on  until  at  Itist  the  rectum  may  be  reiiched. 

The  intu^^siisceplion  of  the  dtjing  is  a  form  of  invagination  that  occurs 
proliably  a  little  while  beft^re  death,  and  depends  upon  certain  irregular 
pL*nstakic  movements  which  may  be  supposed  to  occur  during  the  act 
of  dying.  It  diflers  very  materially  from  the  ordinary  or  obstructive 
intussusception. 

Intussusceptions  of  tins  kind  cause  no  gymptoms  during  life :  they 
are  first  discovered  at  the  autopsy.  They  are  always  veiy  smalh  are 
always  free  Inuu  any  trace  of  congestioji  or  inflammation,  and  interfere 
little  with  the  lumen  of  the  bowel  With  ihn  niost  trifling  amount  of 
traction  tliey  can  he  reduced.  They  are  most  usmdly  met  with  in 
children,  and  especially  in  sm  h  as  have  died  of  bniin  disease.  They 
occur  in  association  with  perfectly  normal  viacera.  Tlicy  are  uncommon 
in  adults. 

The  obstructive  invagination  is  usually  single ;  the  intussusceptions 
of  the  dying  are  otten  nndtiple,  and  arts  nearly  always  confined  to  the 
small  intestine.  The  obstrucfive  intussusception  is,  in  direction,  almost 
invariably  descending,  that  is»  the  in-tijrning  of  tlie  bowel  wall  is  in  the 
direction  of  the  anus  ;  the  intussusceptions  of  the  dying,  on  the  other 
hand,  are  often  ascending  or  retrograde  ;  or  the  two  forms  myy  be  present 
in  the  samtj  Ijody, 

luiroffrmkj  dr/uhkf  and  triple  itiiussuscfptmis. —  These  unusual  forms 
may  cunveoiently  be  considered  here.  1  have  said  ah'emly  that  the 
coinmon  or  obstructive  invagination  is  almost  invariably  descentling  in 
direction.  To  this  rule  there  are  very  few  exce[>tions.  Out  of  a  col- 
h^ction  of  593  c/ises  Leichtenstern  could  find  only  eight  exnmples  of 
a  primary  ascending  or  retrograde  intussusception  of  the  obfitmctive 
variety, 

A  primary  descending  intussusception  nmy  he  associated  with  a 
secondary  ascending  one,  the  two  occui*)ing  the  same  segment  of  the 
bowel.  In  such  cases  the  retrograde  invagination  is  external  to  the 
layers  which  take  a  descending  direction. 

Instances  of  dmihle  intussusception  are  fairly  common.  In  theaa 
eases  one  invagination  is  primary,  the  other  is  secondary.  The  primary 
tumour  acts  as  a  foreign  body  in  the  intestine,  and  leads  to  frt^sh  in- 
folding of  the  walls  of  the  bowel  The  secondary  invagination  concerns 
otdy  the  sheath  or  receiving  hiyer  of  the  ]iriinary  tumour.  The  variety 
is  met  with  both  in  the  colon  and  in  the  small  intestine,  and  in  the 
intussUBceptions  of  the  dying  as  well  as  in  the  obstructive  forms. 

Cases  of  trijde  intussusception  are  not  so  common.  Here  also  there 
is  a  primary  invagination  and  then  two  secondary  invaginations,  the  tirst 
of  which  involves  the  slicath  of  the  primary  intussusception.  In  these 
cases  it  will  be  evident  that  the  tumour  will  present  no  less  than  seven 

VUL.  Ill  3q 


Layers  of  ititesLine  in  the  place  of  the  three  met  with  in   tho  ordiiui^f 
intussusception. 

Tfic  genevid  paihoh*p4iaJ  changf^  in  an  intusmsc^fttion, — ^Tho  jiart  jtl 
by  tbe  mesentery. ^ — As  an  invagination  increases  it  is  obvious  tbii^ 
mesentery  must  be  drawn  in  with  tbe  bowel*  In  a  tumour  of 
magnitude  it  is  found  between  thf^  two  layers  of  the  irtiuMUscqsUiia, 
drawn  out  into  the  form  of  a  cone,  with  it«  apex  at  the  extremity  U  Ui* 
intus^uscoplion  and  its  base  at  the  neck. 

Tlie  tmction  exercised  by  the  mesentery  ha£  a  coasidenibte  eftcft 
upon  the  tumour.  ]  t  bends  the  intussusception  so  that  it  b^^ooBlfla  cuTfiJ 
in  outline,  the  concavity  of  the  curve  being  towards  the  mmuktmk 
attachment  Another  result  of  the  traction  is  that  the  axes  ofj 
intusausceptum  and  of  the  intussuscipiens  do  not  correspond.  The  fi 
does  not  lie  in  the  axis  of  the  latter,  but  is  placed  ©eccentrically 
to  the  mesenteric  border  of  the  bowel  It  follows  also  that  the 
of  the  intussuBceptum  is  made  to  assume  the  ai^pect  of  a  slit,  mad  lo^i 
not  so  mtich  towards  the  lumen  of  the  bowel  below  as  lowmixb  t^ 
mesenteric  side  of  tbe  receiviug  layer. 

In  the  colon  the  mesocolon  may  play  somewhat  the  same  part 
mesentery.     In  colic  intussusceptions,   however,   it  is   very   conii 
find  tho  sevend  layers  of  the  ma^  jmndlel  to  one  anotlier,  the 
being  in  the  centre  and  directed  towards  the  central  axis  of  the  gul 

Intusausceptions  of  the  rectum  are  all  more  or  less  free  from  eunio^ 

How  (ibstrudit/ft,  stnuujulafiott^,  ami  iiredudbilitt/  ar*?  produced. — M«tf 
invagination  of  the  Viowel  need  not  lead  of  necessity  either  to  slnniguk- 
tion  of  tlie  involved  part^  or  to  complete  or  even  serioiu  obatroctioD  to 
the  himcn  of  the  intestine. 

The  f>artf  however,  in  acute  cases  mny  become  strangulated*  amit  i^ 
a  result,  the  whole  of  the  intussuBceptuui  may  b<*coino  ^ngrenous. 

Obstruction  to  the  paasage  of  matters  along  the  intestine  nuf  It 
brought  about  in  many  ways. 

( r)  The  orifice  of  the  intussusceptum  is  rendered  slit-like  by  tk 
dragging  of  the  mesentery,  and  may  be  opposed  to  the  wall  ct  lk» 
receiving  layer. 

(6)  The  intussusceptum  may  be  so  bent  or  carved  upon  itadf  II 
greatly  to  narrow  the  lumen  of  the  inner  cylinder, 

(c)  The    considenible   thickening   that   the    tunics   of    the   inf^ohil 
bowel  uudergo*  as  the  result  of  congestion,  exudation,  and 
tend  greatly  to  narix)w  the  hnnen  of  the  passage. 

{(/)  The  already  narrowed  passage  may  be  finally  occind^d 
foreign  boiiy»  for  example  undigested  rice,  plum  stone,  ♦•»*•  '^r  l»r 
clot,  or  by  a  polj^  attached  to  the  b*^wel. 

The  question  of  tho  irredudbility  of  the  invuirini  i  n  h  one 
extreme  importance  in  the  prognosis.  If  the  intu--ii>ct  jitioti  be  in*- 
ducil)1e«  then  cure  by  spontaneous  reduction  is  imffo^ible^  at  alio  tt 
reduction  by  means  of  forcible  enemas  or  by  laparotomy*  On  the  otlwy 
hand^  if  the  tunics  of  the  mass  be  glued  together  by  adheaioiit 


the  neck,  tlie  parts  are  most  favourably  placed  for  spoutaneous  recovery 
"by  elimination  of  the  gangrenous  iutussiisceptum. 

Tlio  irreilucibility  very  commonly  d€^p<3iid8  upon  adhesrons  which 
vary  in  situation.  Somotinii's  they  are  limited  to  the  netk  of  ihe  njass, 
at  other  times  to  its  apex,  while  in  a  third  class  of  cases  they  involvt* 
the  wh^jle  lrn;^th  of  the  inner  and  middle  layers.  On  the  whole,  the  last 
named  are  the  most  common,  although  adhesions  limited  to  the  neck  of 
the  intussusception  are  probahly  the  more  usual  in  acute  cases. 

In  extensive  invaginations  it  is  common  to  find  the  Mr^t  few  indies 
of  the  intussusception  fixed  hy  adbesions  while  the  remain dt-r  is  quite 
free.  In  these  cases  it  is  pridjalile  that  tlje  adherent  jwirts  represent 
those  Jirst  invaginated,  no  adhesions  havinji;  formed  betw<'en  the  layers 
suhscquently  prolapsed.  Thus  it  happens  that  the  whole  intn.'^susception, 
with  the  excejition  of  the  last  inch  or  so,  can  lie  readily  reduced. 

In  examples  of  cbronic  intussusception  arjhesinns  are  the  ride  ;  thev 
are  present  in  about  80  per  cent  of  the  cases.  In  acute  invaginations 
atihesions  are  as  often  absent  as  ])resent.  The  earliest  time  for  the 
appearance  of  definite  adhesions  is  the  third  day.  It  is  needless  to 
observe  that  recent  adhesions  are  very  soft  and  yielding,  so  that  in 
acute  examples,  altbougb  false  ligaments  nniy  exist,  they  need  not  in 
themselves  offer  any  serious  obstacles  to  attcmjits  &t  redtK-tion. 

Irredud^ility,  however,  may  depend  on  other  causes  than  the  results 
of  local  peritonitis, 

(a)  The  swelling  of  the  intussusceptum  may  be  so  excessive  ba 
entirely  to  prevent  reduction. 

(/?)  Since  the  swelling  and  thickening  of  the  coats  are  most  apt  to 
affect  the  convexity  of  the  intussusce[)tum,  it  often  happens  that  so  curveii 
an  outline  is  given  to  that  part,  and  so  great  an  alteration  ejected  in  its 
density  that  fur  this  reason  also  reduction  is  quite  impossible. 

(y)  The  invaginated  bowel  may  become  pecaliiirly  tw^isted,  and  may 
thus  bo  rendered  irreducible. 

(S)  In  ileo-colic  invaginations  an  especial  obstacle  to  reduction  is 
offered  by  the  ilecj-etecal  valve. 

(c)  When  a  polyp  exists  at  the  .'^pex  of  the  intussusceptum,  it  forms, 
when  associated  with  swelling  of  the  gut  above  it,  a  very  detinite  impedi- 
ment to  reduction. 

Changes  in  the  boweU — The  bowtd  aT>ove  the  intussusception  shows 
in  acut«  cases  no  gross  changes  other  tlian  those  of  ddatatirm  and  con* 
gestion ;  in  chronic  forms,  however,  its  walls  are  usually  hypertrojihied, 
and  in  some  instances  this  hypertrophy  has  attained  considerable 
dimensions. 

Ulceration  of  the  intestine  above  the  involv^ed  segment  is  compara- 
tively rare,  and  is  stunewhat  more  common  in  chronic  than  in  acute 
cases.     Perforation  may  occur  as  a  result  of  this  ulceration. 

The  sheath  or  receiving  layer  seldom  shows  any  gross  changes.  It 
may  l>e  con^rested  or  a  little  thickened,  it  may  be  mnch  wrinkled  and 
thrown  into  many  folds,  and  it  may  be  the  seat  of  some  local  peritonitis. 
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Tbla  layer  not  infrequently  presents   ulcerations   of    its    mucous 
brane,  wiiich  are  olteu  multiple  and  mtiy  load  to  perf oration,  or  •  ptil 
uf  the  wall  of  the  sheiith  amy  heeume  gangrenous. 

With   regard    to  the    changes    in  the  intussuseeptiim   tlie  c}-liodfli  I 
involve*!  bt^come  distended  with  blood,  ami  hiemorTha*5ed  inuy  fxttir  ii 
their  subi^timce  or  from  their  stirfuces.     It  is  frum  tliu  latter  sourre  tbt  | 
is  derived  the  bleeding  whit-h  is  so  often  a  consijiciioua   feature  in  m- 
tussusceptioiis,  esjjecially  those  of  an  acute  course.      The   walja  tiiij  U 
come  rapitlly  a3dematous  and  greatly  swollen,  and  this  condition  vamn 
readily    to  gangrene.     In   more   chronic  cases  great    thickening  of  ik  1 
layers   of    the    intussuaceptum   may   be   met  with   as    a   result  of  k^J 
ctmiinued  congt^stion  and  insidious  intlamnmtion  of  a  low  ty|>e. 
acutH   and  chronic  casea  tlie  thickening  uf  the  layera    may   be 
distributed  throiiLihont  the  involved  cylimlers,  but  far   more  usually  ill] 
most  conspicuously  markci  I  in  two  pkces,  namely,  at    the   apex  of  tk 
iutussusceptum  and  along  its  convexity. 

One  of  the  most  impnrtatit  and  constant  changes  in  the  infill 
ausceptum  is  gangrene.  This  condition  is  met  with  both  in  acute  tii| 
chronic  ciises,  altbougfi  it  is  always  more  common,  and  usually 
extensive,  in  the  former.  It  may  involve  the  whole  iiii«ss  of  the  iitte' 
suaceptimi,  which  may  scpftrate  at  the  neck  and  be  discharged  from  Ik 
bowel.  This  occurs,  as  a  rule,  in  acute  invaginations,  although  it  is  » 
times  met  with  in  chronic  cases  that  end  acutely.  The  gangrenous 
which  is  eliminated  may  vary  in  length  from  a  few  inches  to  sever 
The  gaugrene  usually  appears  first  i\nd  remiiina  most  advanced 
middle  layer.  Thus  it  Imppens  that,  when  the  sejjaration  of  the  Inla*' 
suacoptum  occurs,  the  middie  cylinder  may  be  disintegrated  and  in  y^m 
parts  juissing ;  while  the  entering  layer,  although  de.*»d,  may  l>e  sufticicjulj 
well  preserved  to  show  the  structure  of  t!ie  bowel.  Kometimcs  Xht 
anatomicul  details  of  the  part  are  singularly  well  preserved  in  the  scmr* 
ated  iu  test!  no.  An  example  of  tlus  is  a  Horded  by  a  specimen  in  Gut'i 
Hos[)ital  Museum^  showing  the  CBecum  ami  the  whole  of  the  ascrndi'm 
colon,  which  were  passed  on  the  eleventh  day  ;  the  patient  re^ovewd 
Sometirues,  however,  the  inner  cylinder  is  more  extensively  tnvulved  in  tit 
gangreuous  process  than  the  middle  layer.  This  condition  is  usqiOf 
met  with  in  the  ileoccecal  in  vagi  u  at  ions,  where  the  part  of  the  intn** 
BUsceptum  formed  by  the  small  intestine  may  perish  before  that  scifiueBl 
formed  by  the  large. 

Speaking  generally,  then,  it  may  he  said  that  in  acute  invaginatiaili 
gangrene  is  more  common  and  extensive,  that  it  involves  primnpftdly  tlir 
neck  of  the  mass?,  and  is  associated  wiiti  an  elimination  of  the  cv tinders 
more  or  less  in  their  entirety.  In  the  chronic  foniis  the  franc^rcne  is  lr» 
rapid,  is  most  marked  at  the  apex,  and  leads  usually  to  a  slowly  proeretf- 
ing  destruction  whereby  the  intussuseepttun  m  eliminated  in  fraraients. 

Cavsrs  iff  viUissn^rqAkm. — ^With  regard  to  the  exciting  causes  of  ia- 
ttiasusception — and  with  this  feature  in  the  etiuhigy  we  nee<l  only  be 
ooncerned  in  this  eection — the  folloM'iug  facts  may  be  mentioneii  : 


Probably  in  abuut  50  per  cent  of  tbe  cases  no  cause  for  tlie  invagina- 
tion can  bo  foiuinl.  Many  of  ihe  subjects  uf  tho  aM'ection,  however,  are 
descnbed  us  deiicjite  ami  anaemic,  or  as  wasti  d.  In  some  10  per  cent 
thert*  IS  a  history  of  bowel  tiouliles — of  eriteritia  or  diunlKca  or  of 
marked  intcsiiual  irregularity.  In  otht;r  10  or  15  p'-r  cent  there  is  tlie 
association  of  a  mass  of  undigestf*!  food  which  niriy  have  producetl  de- 
finite colic.  Intestinal  po'yi>i  are  credited  >vith  j»ro+lucirig  5  iwv  cent  of 
the  invaginations— which  is  probably  tno  bigli  an  estimate.  Injuries  and 
exposure  to  culd  and  certain  acute  and  chronic  mahulies,  Mich  as  the 
eruptive  fevers,  wlionjiing-congh,  tnu]  beruia,  are  credited  with  some 
ellkiency  in  the  protbiction  of  ihe  trouble. 

IV.  Stricture. — The  name  stricture  is  conveniently  limited  to  a 
narriiwjng  of  the  lumen  of  the  bowel  brouiiht  abiUit  Uy  changes  in  the 
coats  of  the  bowel  itself.  These  changes  depend  practicdliy  upon  two 
conditions  only,  upon  cicatrisation  after  loss  of  substance  and  upon  car- 
cinomatiiUj*  deposits. 

A  tliird  form  of  stricture  is  cong*  nital  and  depends  upon  some  defect 
in  develo[m>ent ;  it  most  commonly  occurs  in  the  recttd  and  sinal  region, 
The  congt'uital  strictures  whicli  concern  us  at  present  are  most  often 
met  with  in  the  smiill  intestine,  and  are  most  common  about  the  hiwer 
end  of  the  ileum.  The  stricture  may.  be  complete  or  iiicom]ilete, 
single  or  mn'ti|ile,  or  a  cnnsiderable  ftat^t  of  the  bowel  may  be  actually 
wanting.  After  the  lower  end  of  the  ileum  the  next  most  common 
plaee  for  a  coni^enilal  stricture  won  hi  aifjieur  to  be  the  begiiining  of  the 
jejunum. 

Congenital  stricture  (A.)  plays  but  a  very  small  |mrt  in  practical 
medicine  ;  and  the  forms  which  call  for  our  consiJeration  in  detad  are  : 
B.  the  cicatricial,  and  C.  the  caneer<iiis. 

B.  The  ckatridid  dndan\ — This  depends  upon  the  contracting  of  a 
8car  consecpient  upon  loss  of  substance  by  ulceration  or  limited  gan- 
grene of  the  inner  coats.  The  aspect  and  degree  of  the  strict ure  will 
obviously  depend  ujion  the  sittjation  and  extent  of  the  original  loss  of 
substance.  A  limited  patch  of  ulceration  placed  in  the  long  axis  of  the 
bowd  may  lead  to  very  insignificant  narrow irag  of  its  lumen,  while  an 
ulcer  no  m»»re  extensive,  but  disposed  transversely  around  the  gnt,  may 
produce  an  annnhir  constriction  that  may  almosat  clo-e  the  tnbe.  8ome 
contracting  scars  may  merely  alter  tlie  course  or  di recti* m  of  the  bowel, 
while  an  unecprfdly  contracting  8car  may  pri>tlnce  obsrrurtion  as  well 
by  actually  diinlTUishing  the  size  of  the  canal  as  by  distoi  ting  the  intestinal 
walls. 

It  is  convenient  to  divide  the  cicatricial  stricturps  into  thr^^e  classes  : — - 
(a)  Those  depending  uj^on  primary  ulceration ;  (If)  titose  that  are  siib- 
strjnent  to  lesions  following  strangulated  hernia  ;  (c)  those  tliat  may 
follow  injury.  The  first  class  concerns  both  the  large  and  small  intes- 
tine -f  the  othera^  so  far  as  the  cases  I  have  collected  serve  to  show, 
concern  only  the  lesser  bowel. 

(a)  The  forms  depending  upon  ulceration  are  the  following  :— 
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(a)  Typhoid  ulcers. — These  ulcers  lead  to  distinct  and  recogniaujic 
scars,  but  it  is  only  in  extremely  rare  cases,  and  probably  when  tite 
ulcers  have  been  chronic,  that  they  produce  any  stenosis  of  the  intestJK. 
Many  of  the  case«  ascribed  to  enteric  fever  will  not  bear  examinatioiL 

(^)  Dysenteric  ulcers  are  frequent  causes  of  stricture.     The  cicatrixii 
often  extensive,  ri«jid,  and  dense.     The  contraction  may  be  very  irregnkr. 
The  gut  may  be  much  puckered,  or  thrown  into  irregular  folds  or  k 
i  other  ways  distorted 

i  I  believe  that  not  a  few  instances  of  so-called    **  scirrhus "  of  tlw 

.  colon  are  really  examples  of  dense,  hard,  dysenteric  scars,  associated  witi 

much  conti-action  and  with  firm  warty  excrescences.  Dysenteric  stric 
tures  are  most  often  met  with  in  the  rectum,  sigmoid  flexure,  an; 
descending  colon.  They  are  fairly  common,  also,  both  at  the  heptti 
and  the  splenic  flexures. 

(y)  The  catarriial  ulcer — the  product  of  acute  or  chronic  catarrh- 
is  credited  with  the  occa.sioual  pioiuctiou  of  stricture,  the  lesion  bdn 
usually  in  the  colon. 

(8)  Syphilitic  ulcers  of  the  bowel  are  most  often  duo  to  the  breakis 
down  of  gummas  in  the  submucous  tissue.  Excludin^:  the  rectum  tin 
form  of  ulcer  is  said  to  be  most  common  in  the  lower  ileum. 

(c)  Tuberculous   ulcers   may  assume   an  annular    form    and   lead  t 

stenosis.     These  ulcers  may  be  met  with  in  almost  any  part  of  the  int« 

tine,  and  often  involve  a  great  extent  of  the  bowel;  they  are  most  commoi 

:  however,  in  the  lower  ileum  and  about  the  ileo-caecal  valve.       When  assoe 

ated  with  marked  tuberculous  deposits  and  with  tuberculosis  elsewhere  the 

I  seldom  heal.     The  milder  cases,  however,  cicatrise,  and  then  the  annuli 

i  ulcers  may  produce  some  stenosis  of  the  intestine ;  this  stenosis  is  usually 

I  I  think,  of  a  moderate  degree. 

As  regards  locality,  cicatricial  strictures  of  the   lesser  bowel,  take 
!  generally,  are  usually  situated  in  the  ileum,  and  preferably  in  the  middl 

I  and  lower  parts  of  the  ileum.     In  the  colon  about  50  j>er  cent  of  thes 

j  cicatricial    strictures    are    in    the    sigmoid    flexure.     Next   in  frequenc 

'  come  the  descending  colon  and  splenic  flexure,  and  beyond   these  part 

the  stenoses  become  rarer  and  rarer  as  the  caecum  is  approached. 

In  comparing  the  large  intestine  with  the  small,  one  is   struck  wit 
;  the  fact  tiiat  the  simple  stricture  of  the  colon  is  nearly  always  singl 

'  On  the  other  hand,  out  of  ten  recorded  cases  of  cicatricial  stricture  < 

1  the  lesser  bowel  there  were  six  instances  of  single  stricture  and  four  < 

]  multiple. 

I  Certain   of  the  multiple   strictures   found    in  young    adults    are  n 

doubt  of  congenitid  origin. 
!  (\))  Stricture  after  stiangulated  hernia. — The  stricture  which  may  fon 

in  a  piece  of  the   intestine   that  has  been  involved  in   a   strangulate 
i  hernia  is  due  to  cicatrisation,  and  follows  upon  ulceration  or  limite 

gangrene  of  the  involved  bowel.  I  have  found  six  recorded  example 
of  this  stricture,  besides  specimens  to  be  seen  in  some  of  the  Londo 
museums.     It  has  followed  upon  both  inguinal  and  femoral  rupture,  an< 


hm  produced  symplonis  of  obstruction  at  a  penoil  (after  tlm  lA'wf  of 
tht^  lurnia  by  opt^ration),  varying  from  one  i^uiith  to  **sorae  years." 
In  thrue  cases  the  ileum  Wiis  in  vol  veil,  in  one  tlje  jt*junnin.  la  one 
instance  IJ  inch  of  the  bowel  was  found  contracted  and  thickened. 
In  other  examples  the  stricture  was  of  a  vi  ry  limited  extent  and  annular, 
as  if  a  narrow  tape  had  encircled  the  bowel. 

(c)  Stricture  after  injury, — I  find  records  of  two  cases  of  t^tncture  that 
were  evidently  due  to  cicatriaatton  followin;^  injury  Ui  the  bowel.  Both 
imtients  were  men  ai^ed  about  forty-five.  In  one  case  syinptomfi  of 
obstruction  came  on  three  month  a  after  the  patient  had  been  ri<lden  over; 
in  the  other  case  four  months  after  a  blow^  upon  the  nbtlomen.  In  the 
former  the  ileum  was  involved,  in  the  latter  the  upper  jt*jununi.  Both 
stricttires  were  very  narrow^  and  adhesions  existed  in  the  vicinity  of  the 
fl  t e  n  ose  d  segme  1 1 1 s. 

B.  Ilie  cancel  ous  strkfure. — Carcinoma  of  the  intestine  may  be  cither 
primary  or  secondary.  As  a  secondary  growtli  it  may  apjiear  either  by 
metastasis  or  by  extension  from  neighbouring  p!U*ts.  So  far  ns  practice 
is  concerned,  the  growth  causing  obstruction  or  defirnte  intestinal 
syiDptoma  la  usually  primary  ;  the  metastatic  form  need  not  be  considered 
here. 

There  would  appear  to  be  but  one  form  of  primary  cancer  met  with 
in  the  intestine^  and  that  is  the  cylindrical  celled  epitljelioma.  Such  a 
growth  may  undergo  colloid  degeneration  and  so  produce  a  "  colloid 
cancer." 

Epithelioma  may  be  met  with  in  the  bowel  under  three  difTerent 
aspects :  (a)  As  small  muiules ;  (!/)  as  flattened  plaijues  involving  only  a 
portion  of  the  circumference  of  the  gut ;  and  (r)  as  annular  deposits 
which  surround  the  bowi-l  like  a  ring.  Into  the  microscopic  characters 
of  this  form  of  epithelioma  it  is  not  necessary  to  enter.  The  morbid 
changes  begin  in  the  epithelium  of  Lieberkiihirs  glands^  and  produce 
at  first  a  gieat  thickeidng  of  the  glambilar  layer  of  the  mucous  membrafie 
for  some  distance  ;  or  the  new  growth  may  be  limited  to  one  B|>ot  and  a 
pmjeeting  n<Kiide  be  produced.  Some  of  these  nodules  form  conspicuous 
tumours  which  are  apt  to  assume  a  polypoiil  outline.  In  othi-r  instances 
the  growth  s]>reads  laterally  rather  than  towards  the  hancn  of  the  bowel, 
and  an  epitheliomatous  plaque  is  produced.  In  this  form  a  raised 
flattened  mass  of  cancer  is  formeil  upon  one  part  of  the  intestinal  wall 
Its  edges  are  well  defined  and  often  abruptly  raised,  its  centre  uneven 
and  ulcerated. 

The  commonest  form,  however,  under  which  epithelioma  of  the 
intestine  presents  itself  is  that  of  an  annidar  hand  around  the  intestine. 
C^unpared  with  this  aspect  of  the  growth  the  nodules  and  plaques  may  be 
said  to  be  coniftaotivcly  rare.  It  is  this  f<»rm  of  epithelioma  that  is 
usually  ijiet  with  under  the  title  of  maliLjnant  stricture  of  the  intestine, 
and  it  probably  represents  the  only  true  cancerous  stricture  of  this 
part  Tie  appearance  of  these  strictures  is  characteristic.  The  gut  at 
the  stenosed  part  api>ears  to  be  suddenly  constricted,  as  if  a  piece  of 


cord  had  been  drawn  very  tightly  about  it.  The  etricture  U  i]sii«il]r 
quite  ammlftr  hut  insignificant  in  w  idtli,  conipJiratively  liitlc  of  the  girt, 
ur;  measured  idonji;  its  long  axis,  heing  involved.  The  peritoni'um  about 
t!ie  steuust'd  juit  18  often  thickcne*],  and  the  bowel  itself  h  nol  ifi- 
frcquently  adherent  On  eximiining  the  gut  from  the  inside  the  ittrietJiw 
may  appear  as  an  annular  and  cun traded  deposit,  the  surracis  of  >»liidl  it 
irregularly  nlceruted. 

Strictures  of  this  dmractcr  are  often  very  narrow,  Tbey  are  moA 
more  eotunion  in  the  large  than  in  th*^^  rnuuW  intestine,  and  I  have  met 
with  several  si>eiimen8  where  the  margins  of  the  ileo-ciecal  Tmlve  mtn 
the  seat  of  an  epitheliomatous  growth. 

It  ifi  important  to  rect»guiso  the  fart  that  e|iithelioma8  of  tbe  intisliBi 
appear  as  single  growths.  The  gnt  above  the  stricture  becfmics  dihtflrf 
and  its  waits  hypertrophied.  In  lotig-stamJing  cases  this  byperlroiiliy 
may  be  considemble  and  far  spread.  Thus  in  stricture  of  the  iigmoul 
flexure  it  may  reach  to  the  ileum. 

Tiie  dist^trsion  of  the  colon  above  a  stricture  may  l>c«  very 
In  a  case  of  epithelial  cancer  of  the  siguioiil  tiexure  lau-^ing  s  ricJ 
reported  by  Dr.  Fagge,  the  splenic  tiexure  of  the  colon  wm  found  K>  U 
as  large  as  a  distendrd  stoiuach. 

The  mucou^i  membrane  of  the  bowel  above  the  obfltnietion  is  UiaaOj 
ulcenited,  and  perforation  caused  by  thrse  ulcers  is  a  common  cftoat  of 
death  afrer  stricture  In  the  small  inLestine  tlie  idccrntion  i^  a«  a  fullr 
situated  just  above  the  etenoaed  part,  ami  if  perforation  occur  it  wiD 
occur  here. 

As  r«'gards  the  colon,  tlie  whole  of  its  nnicous  membrane  above  tbi 
stricture  nuiy  be  ulrenae<l,  but  as  a  nde  the  ukeratiou  18  much  nwti 
narrowly  limited.  When  the  stricture  is  at  some  distance  fmin  the  vtlte, 
ulceration  may  be  irotetl  in  two  distinct  ])!ace8,  namely,  just  abovv  tJit 
obstruction  and  in  the  ciecum,  the  intervening  mucous  membnu]«  bd% 
quite  healthy. 

The  ptrforrsting  ulcer  abov**  the  stricture  neeil  not  open  into  tlw 
peritoneal  cavity.  In  a  few  case^  where  adhesions  have  formed  tiM 
perforation  has  been  so  jdaced  as  to  give  temf^oniry  relief  to  the  obitmc^ 
tion.  Thus  in  one  case  of  sliicture  of  the  valve,  the  ileum  opened  uHu 
the  first  part  of  the  colon,   foiTuing  a  Vistula  binmcosa  ihri  rdi 

fieces  could  pas'?.     Other  cases  of  relief  by  the  formation  of  .-i  il* 

have  been  reported  ;  also  instances  where  the  colon  above  a  stricture  in  i 
dist«»rted  sigmoid  flexure  was  found  to  have  opened  into  the  blmhh^r  uf 
rectum. 

The  ulceration  above  a  malignant  stricture  of  the  more  fixed  |ku 
the  colon  may  leail  to  an  abscess  around   th<^   gut.     Tliia   abeQ#«» 
discharge  externally  :ind  leud  to  a  faecal  fii^tula  ;  or  after  saeb  dij 
may  heal,  though  the  heal  in  y;  is  often  but  t*«mf»orary,  

J^c  cmidiiion  of  antj  striftvre  in  U^  matum  to  the  clinkal  4iptt#  4 
thj"  casf. — The  stncture  at  the  time  of  deiith  may  ho  wide  eiioo^  ^ 
admit  ttie  tip  of  the  forefinger;  on  the  other  hand,  it  may  be  bo  mrrMr 
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that  water  -n^ill  merely  trickle  tlirough  it  in  drops,  or  it  will  admit  only  a 
probe  or  a  goose-quill.  As  a  nile  tlm  narrow  ess t  strictures  are  met  with 
in  the  small  intestine,  A  strictum  can  contract  to  narrow  tiimensiuns 
witliout  producing  a  rapidly  futal  result  if  the  contents  of  llie  part  of 
the  bowel  that  it  involves  be  fluid.  This  is  one  reason  why  strictures 
may  be  narrower  in  the  small  than  in  the  large  intestine. 

The  precise  manner  in  which  a  Btricture  of  the  intestine  brings  about 
tlie  death  of  a  patient  m  by  no  nieims  the  same  in  every  case.  In  some 
instances  the  stricture  Wcomes  narrower  and  narrower^  the  obstrnction 
becoming  by  s!ow  degrees  more  and  more  coniplele,  until  at  last,  alter 
follnwing  a  chronic  and  h'ngering  course,  it  causes  death.  In  other  cases 
the  stricture,  baviiig  obstructed  the  iiowel  to  a  certain  extent,  appears  to 
undergo  no  further  contractifui,  but  the  jjatient  dies  worn  out  by  the 
long-continued  abdominal  troubles,  or  succumbs  to  an  increasing  maras- 
mua  There  are  cases  which  linger  for  a  while,  and  then  euil  somewhitt 
more  abm[»tly  ;  that  is  to  say,  for  some  considerable  time  the  malady 
ma}^  present  the  symptoms  of  a  chronic  obstruction,  and  the  fatal  issue 
be  brought  about  by  an  attack  of  acute  obstruction.  Instances  of  this 
kintl  depend  upon  many  different  pathological  conditions,  Tiius  a  plug 
of  hard  fipcal  matter  may  have  blocked  up  a  stricture  ihat  had  of  itself 
caused  no  very  serious  amount  of  obstruction  \  or  this  blocking  of  the 
stenosed  part  may  have  been  l»rought  abtmt  by  some  foreign  substance. 
In  other  instances  folds  of  nuicous  membrane  from  the  gut  above  the 
stenosed  part  may  so  fall  across  the  orifice  of  the  stricture  as  to  close 
it  like  a  valve.  In  these  cases  water  may  be  injected  witlj  ease  from 
below,  but  only  with  mtich  difficulty  from  above.  To  cases  such  as  these 
must  be  added  that  extensive  series  where  the  small  intestine  at  the  seat 
of  the  stricture  has  become  so  bent  as  to  have  its  lumen  more  or  less 
abruptly  occluded,  4^r  where  "kinking'*  h«3  occurred,  or  where  the 
narrowed  bowel  has  becitme  still  more  occluded  by  adhesions  and  by 
matting  of  its  coHs  together. 

In  stricture  of  the  sigmoid  flexure,  moreover,  an  acute  termination  to 
the  case  by  the  production  of  volvulus  or  of  acute  bending  i»  by  no 
means  uncommon. 

Ptrntion  and  fflaiive  fnqurmij  of  the  dijferfut  fmim  of  sirkiure, — 
Stricture  of  thn  colon  is  comparatively  couiiuon ;  stricture  in  the  small 
intestine  is  undoubtedly  rare 

One  hundred  examples  of  stricture  of  the  small  intestine  may 
probably  be  divided  as  follows  : — 


Duo  to  cicfltrix  aft<'r  nl^f^r 

M  »»     injnry 

Folio  wring  stningnkteJ  hunua 
Due  to  Kircinonia  . 
Of  congenital  origin 


44 

8 

Ifl 
SO 

2 


Cases   of   stricture   of  the   ileo-caecal  valve  are   more   often   due    to 
malignant  growth  than  to  cicatrix. 
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One  hundred  exam[>lea  of  etricture  of  the  colon  may  bo  dividisd 

follows : — 

Doe  to  malif^ant  growth  .  .  7  .  .  .  il 

Due  to  Btrnple  stricture       ,.«•..  26 

Ca.usQ  unknown      ,,.,,•*  d 

The  situation  of  the  stricture  in  the  colon  in  100  cas6«  la  ma  {oUow«  :— 


Sigmoid  flexure 
DeaceiuUng  colon 
Bpiknk  flexure 
Tnin«v4!ni©  colon 
Hepatic  flexure 
Aflot*niling  colon 
Cttcum 


Total 


11 
7 
7 
% 

% 

100 


V.  Obstruction  by  tumours  and  foret^  substances  within  tJM 
bowel.  —  In  atldition  to  the  carcinoma  ulready  described  the  following 
growths  may  obstruct  the  bowel  In  all  instances  they  grow  from  t^ 
wall  of  the  bowel  itself. 

(o)  Adenoma  or  pob/p.— -These  grow  from  the  mucous  membnuifv 
appear  to  have  their  orit;iri  in  the  follicles  of  LieWrktihn.  They  preeem 
on  section  a  number  of  tubes,  passages,  and  spaces,  all  lined  with  colnauttr 
epithelium,  and  supported  by  coanectiye  tissue  which  may  vary  in  atmelaffl 
from  a  lax  myxomatous  meshAvork  to  a  substantial  fibroua  6ub«ta]ieii»  U 
is  upon  the  character  of  this  sup|K>rting  tissue  that  the  phydciil  chaTidvi 
of  the  growth  in  some  part  depend,  the  laxer  tissut*s  forming  soft,  and 
the  denser  structure  firm,  pol}"poid  masses. 

These  adenomas  are  most  frt^uenily  met  with  in  the  rectum  ami 
colon,  and  farm  tfie  commonest  variety  of  benign  growth,  TTiry 
frequently  occur  in  children,  and  are  perhaps  more  often  multiple  this 
single. 

(b)  Fihroum, — -These  arise  from  the  submncnns  ttssne.  They  ire 
nearly  always  numerous  and  small,  and  usually  ap[>ear  as  sessile  nodulea 
They  may  be  pedunculated,  A  large  number  of  growths  are  deaaibed 
as  **  fibrous  polyiji/'  but  trustworthy  microscopic  evidence  ia  wanttug  to 
show  that  even  the  majority  of  these  are  composed  of  fibrous  ttsaue. 

(c)  Fihromifoma, — Several  examples  of  this  kind  of  benign  giwll 
have  been  placed  on  record,  the  nature  of  the  tumour  having  been  vviW 
by  microscopical  examination.  They  arise  from  the  submueoiia  w&l 
muscular  coats,  and  have  an  arrangement  of  parts  like  that  seen  in  umjk 
fihromyoma  of  the  uterus.  Those  having  origin  from  the  sti^ 
coat  sjiring,  no  doubt,  from  the  mucosa  muscularis.     Tliey  are  amaO.  

(d)  Liptima, — These  growths  spring  from  the  submucous  Uyefy  tab 
a  polypoid  form,  are  often  multii>le,  but  seldom  of  great  8izi& 

(f)  Among  the  still  rarer  growths  may  be  mentioned   OJi^icHiiSf,  €1- 
amples  of  which  have  been  described  by  authors.     Some  of 
probably  very  vascular  fibromyomas. 
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Rokitansky  lias  described  cases  where  inultilocular  cysts  filled  with 
semm  were  found  f>artly  ernbtdded  in  the  inie>^iiniil  wall.  It  may  be 
that  tliese  were  cystic  adenomas. 

Considered  collectively,  lienign  tumours  of  the  )nte.«;tine  are  usually 
met  with  in  the  form  of  iiolypu  As  sych  lliey  nmy  have  very  distinct 
pedicles.  In  shape  they  arc  round,  oval,  or  pear-shaped.  In  size  they 
vary  from  the  dimensions  of  a  pea  to  that  of  a  small  omnge  or  a  pear. 
They  are  usually  covered  by  normal  mucous  membniue.  As  regards 
their  place  of  origin,  the  great  majority,  probably  not  less  than  80  per 
cent,  are  met  vvitli  in  the  rectum  ;  next  in  frerpiency  couie  those  in  the 
ileum  and  then  in  the  colon.  They  are  rare  in  the  Jejunum^  and  still 
rarer  in  the  duodenrmi.  In  the  bmall  inttjstine  the  favourite  site  is  tlie 
lower  extremity  of  tlie  ileum. 

The  growth  is  usually  attached  to  the  convex  border  of  the  gtit,  or  at 
least  away  from  the  mesenteric  border. 

Berjign  j>olj'pa  are  often  very  numerous.  The  occurrence  of  three, 
four,  or  five  pohps  in  tbe  same  division  uf  tlie  bowel  is  quite  couj- 
mon. 

Benign  growths  of  the  intestine  may  give  rise  to  no  symptoms  during 
life,  and  may  even  attain  large  size  and  become  numerous  witliout  afford- 
ing any  evidence  of  their  existence. 

Polyps  most  usually  cause  symptoms  ^vhen  in  the  rectum,  producing 
tenesmus,  bleeding  from  the  bowel,  difficult  defiecation,  and  a  sense  t>f  a 
foreign  substance  in  ihe  guL  The  same  Bymiitoms  in  a  less  marked 
degree  may  attend  growths  arising  from  the  sigmoid  flexure. 

In  other  parts  of  the  intestine  the  polyp  usually  causes  obstruction, 
if  it  occlude  the  gut  at  all,  by  inducing  an  invagination  ;  this  is  particu- 
larly the  case  with  such  as  grow  from  the  ilco-csecal  valve  and  from  the 
terminal  ]mrt  of  the  ileum.  Benign  tumours  have  also  produced  inttis- 
euaceptions  in  other  parts  of  the  bowel,  in  the  rectum,  in  the  «iigmoid 
flexure,  and  in  all  parts  of  the  colon. 

When  the  mass  is  of  large  size,  or  when  the  growths  are  multiple, 
ijmptoms  of  ohijtruction  may  be  produced  which  more  or  less  clo;?eIy 
resemble  the  symi>toms  of  stricture,  save  that  they  are  usually  more 
chronic  and  for  a  while  at  least  less  marked. 

So  far  as  I  am  aware,  it  would  be  impossible  to  diagnose  cases  of 
obetruction  due  to  aimfde  neoplasms  from  cases  of  stricture. 

In  a  few  cases  the  polyp  has  separatetl  from  it«  attachment  and  has 
been  passed  per  anum.  This  mostly  occurs  in  connection  with  such 
groi*"ths  as  spring  from  the  rectum  or  sigmoid  flexure  ;  although  I  am 
disposed  to  believe  that  some  reiiortcd  cases,  where  strange  fleshy  masses 
have  been  passed  with  motiotis,  have  been  examples  of  the  spontaneous 
removal  of  a  polyp. 

{/)  Sarcoma.' — Sarcomatous  fctimours  have  been  met  with  in  the 
intestine  both  as  primary  and  as  secondary  growths.  They  are  usually 
of  the  spindle-celled  variety,  and  are  seldom  of  the  small-celled  kind. 
They  very  rarely,  indeed,  appear  as  polyps,  hut  rather  tend  to  spread 


around  the  bowel,  anJ  then  probably  produce  on©  form  of  what  u  ragoely 
known  as  a  **  cancerous  *'  stricture. 

Several  exampk^s  uf  hfrnpho-sarcama  oi  the  intestine  have  liecn  reeodU 
in  connect  ion  with  Hodgkin's  disease  (see  vol  iv,).  The  neophtsm  in  thme 
cases  appears  in  the  adenoid  tissue  of  the  gut  and  in  Pe)er*8  jKitclifli^  aai 
may  attain  considemble  dimensions.  At  niany  parts  in  such  ca^es  the  wimh 
calibre  of  the  gut  has  been  surrounded  by  an  extensive  morbid  gniwA, 
while  in  other  places  only  portions  of  ihe  intestinal  wall  have  boco  in- 
vaded. Their  most  remarkable  feature  is,  that,  so  far  aa  re«<onled  ^- 
ainples  at  present  show,  obstruction  is  nut  usually  produced,  Ind^fd  the 
subjects  of  the  disease  rippt^ar  to  hnvo  hud  either  no  special  abdomiail 
syniptonis  or  else  a  more  or  less  pronounced  riiarrhcea.  Dr.  CarringtSQ 
has  reported  a  case  where  a  lynipho-sarcomatous  mass  weigliing  no 
than  half  a  pound  occupied  the  csecutUf  and  yet  no  syuiptortia  of 
tion  were  produced  ;  nor  indeed  does  special  attention  appear  to 
been  directed  to  the  abdomen  during  life. 

Ohstrudiim  %  fifreitjn  l*odi^s. — By  a  **  foreign  body,"  as  applied  lo  fk$ 
intestinal  tract,  i:j  meant  any  subsUince  thttt  can  resist  liio  diggitlil 
action  of  the  fluids  of  the  stomach  and  bowels. 

These  foreign  botlies  may  be  conveniently  divided  into  tlire€  el 
L  Rounded,  or  irrcguhirly  shaped  sybstaiices  which  may  be  capaUi 
of  parsing  readily  tli rough  the  intestine ;  among  such  mre  pebhle% 
stones,  fruit  stones,  coins,  bullets,  and  the  like.  2.  Sharp-pointed  bcdlei 
and  suhstiiuces  of  irregular  shape  whiclj  may  readily  catch  in  the 


I 


memhraue,  or  are  of  in\  outline  that  wouM  favoiu'  their  lK?coniing  ftxedii 
the  aliruent.'iry  passages ;  such  are  pins,  needles,  hooks,  plates  eeirpii^ 
false  teeth,  pieces  of  bone,  pieces  of  metul  or  of  porcf'liiin,  naila,  eerwi^ 
and  other  such  suhstimces.  3,  Indigestible  umteriitU  of  smiUl  size  wliidi 
are  apt  to  nccunrulate  until  they  fonn  huge  masses  ;  they  are  eompoacd  d 
husks  of  the  oat,  vegetable  fibres,  and  graj»e  skins  ;  or  of  hairs,  wool,  or  tift 

There  is  no  doubt  but  that  the  majority  of  the  foreign  aubiUiic^ 
that  are  swallowed  are  in  time  pa^ed  by  the  anus.  Most  of  thoto 
placed  in  the  first  of  the  above  classes  would  be  eo  evacuated  ta  tlitf 
course  of  a  few  days,  or  even  after  forty-eight  Lours*,  OUier«  wtnwl  1i 
reUiincd  for  a  week  *«r  a  fortnight  or  longer  without  causing  inconwnkiirf^ 
Many  foreign  substances  which  may  bo  placid  in  the  secotnl  chus  bill  j 
also  been  p;issed  with  coniparatively  little  incnnvcnicnc**.  Sotoe 
bodies  have  lingered  in  the  alimentary  tube  for  weeks,  for  monihai  ] 
eveti  for  year.-*,  Mr.  PMlIock  quotes  a  case  wdiere  a  [ilare  carrying 'J 
false  teeth  was  swallowed  and  pajssed  at  the  end  of  three  clays.  It 
anothpr  like  instance  where  ihe  plate  held  four  teeth  tlie  tnast  ww 
evacuated  per  nnum  at  the  encl  of  six  mi^nths. 

The  m<»st  remarkable  exam]4e  of  foreign  bodies  in  the  atimeiilfll' 
canal  is  afforded  by  the  case  of  the  "liunian  ostrich,"  rcportt?»l  in  tbi 
British  }Mkal  JoHfftal  for  May  5,  1894,  where  the  collection  of  fon^ 
substances  numbered  over  100, 

When  the  foreign  t^ubstance  is  not  passed  by  the  nalisml  cb 


it  is  iipt  to  rrniain  loilged  in  certain  ftpecial  parts  of  the  tnlie,  namely, 
in  the  st^uiuch,  the  diiudrinim^  the  lower  end  of  the  ileum,  the  ctei-um, 
or  the  rectmn.  Of  all  thfst^  situAtions  the  caecum  is  the  onf  in  which 
loilgment  m  mo.st  likely  to  take  place. 

As  a  foreign  hody  passes  along  the  canal  it  may  cause  obstrnctiun  at 
any  i»0Hit,  and  that  obstruction  may  prove  fatal  The  pro^tess  of  the 
larger  and  more  irregnlar  substances  is  maiked  hy  pain,  and  by  attacks  of 
tenipiffary  obstructinnj  associattd  with  colic,  vomiting,  and  ronsiipation. 
In  other  iristanct-s  an  impactCil  foreign  budy  has  given  rise  to  long- 
coiitinued  symptoms  of  i«irtial  obstruction^  syiuptoma  which  may  become 
very  chronic  y«  t  ncvrr  very  sevt-re. 

There  is  plenty  of  evidence  to  show  that  these  bodies  may  remain  for 
Tvceks,  months  or  years  in  the  stomach  or  in  some  part  of  the  intei>tine 
without  causing  active  niiacbitf,  hut  that^  when  so  lofl^ed,  they  may  almost 
at  any  time  inchice  chan*:e3  leading  to  a  fafcnl  result.  Even  when 
they  liavo  been  long  ret4iin«d  they  may  he  discharged  snftdy  by  the 
natural  passnges.  Tims  in  one  of  Mn  T'ollock^s  cases,  a  plat«  cairying 
false  teetli  hail  hien  swallowed,  and  after  remaining  in  the  stomach  for 
ninety  seven  diiys  was  finally  ejected  by  vomiting.  The  imj meted  foreigu 
substance,  however,  is  very  ajit  to  induce  some  ulcer/ition  of  the  mucous 
membrftne ;  this  may  lead  to  j^eHoi^tinn  and  to  fatal  peritcmitis»  or 
Bonje  loi^al  chronic  peritonitis  may  be  excite«t  in  the  part  lodging  tho 
snhstance,  and  tlio  gut  nvay  become  narrowed  thereby.  Such  narrow- 
ing may  increase  after  the  evaeyation  of  the  body,  and  may  k^ad  ulti- 
mately to  obstruction. 

In  anotlier  class  of  ca8»*8  tbe  ulceration  of  the  mucous  membrane 
leads  to  the  formation  of  a  fistnla  through  which  the  foreign  l>ody  m:iy 
be  discharged.  This  tistida  may  coniiDnnicare  with  the  extej  ior  ;  or 
the  fistula  may  form  between  the  stomach  and  tlie  transverse  colon, 
or  between  the  ileum  nml  the  colon,  or  even  between  the  coil  lodging  tlus 
foreign  body  and  the  rectum  or  the  vagina.  By  such  fistulous  channels 
foreign  bodies  have  l»een  ev;K'Uated  after  long  intervals. 

Small  sharp'pointed  bodies,  such  as  needles,  may  readily  penetrate 
the  intestine  and  work  their  w;iy  to  the  surface,  where  they  may  be 
recognised  and  removed.  Tfnis  I  once  extracted  from  under  the  skin  of 
the  groin  a  neeiile  that  had  been  swallowed  by  a  child  some  months 
previously.  Metallic  suhsrances  in  the  alimentary  canal  may  be  rendered 
visible  by  means  of  the  Eontgen  method  of  photography  especially  in 
children. 

The  foreign  bodies  of  the  third  class  that  cauF^e  obstraction  by 
accumulation  may  form  imrsiense  mas?^es.  When  in  the  intestine  they 
may  lead  to  chronic  and  fatal  ohstniction,  or  may  induce  chronic  or 
acnte  ]jeritmiitis.  Tims  ^farshall  mentions  an  occlusion  of  the  dnodrnunt 
hy  a  ponnd  of  pins  which  had  been  swallowed.  In  an  instarice  quoted  by 
Duchaussoy  in  bis  memoir  the  obst  meting  mnss  was  com[>osed  of  700 
cherry -si  ones.  In  a  case  recorded  by  Dr.  Quaiu  the  mjiss  consisted 
of  four  pounds  of  cocoa-nut  fibre. 
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Obslntdlojihtj  ffaU-st4/nes. — The  lumen  of  tho  intestine  may  ho  ubetniii«4 
at  certain  points  by  a  g.ill-stone  which  has  entered  it  from  the  giJl-hUdder, 
and  is  i)as3irig  aU>n<^  its  way  to  be  digehiirged  at  the  antiB.  In  the  gr«at 
majority  of  cases  tlie  gal  I -stone  passes  along  the  inU-stine  witiioui  my 
difficulty,  and,  in«leetl,  without  exciting  symptoms  of  any  kind,  Tht 
instances  where  iibstraction»  whether  temporary  or  permanent,  in  ibu 
produced  nui:^l  be  regardeil  as  exceptional.  It  may  be  surmist^  that  a 
stone  that  will  pass  along  the  narrow  and  somewhat  rigid  bik*4uct  can- 
not  be  expected  to  meet  with  any  obstruction  in  the  intestiucu  Eren 
the  lumen  of  the  ileo-c£ecaI  valve  is  many  times  greater  than  is  thit  d 
the  common  duct.  But  the  gall-stones  that  cause  occlusion  do  not  enter 
tho  intestine  by  the  biliary  pitssage  ;  they  enter  by  means  of  a  Usm^onuj 
fistulotis  coraraunicution  Isetween  the  gall-bladder  and  the  dtiodenms. 
In  very  rare  examples  the  communication  h:is  been  b6tw(^«•Q  tlus  ffil^ 
bladder  and  the  colon  at  the  hepatic  flexure. 

As  to  the  size  of  the  c^ilculus  whieh  may  cause  occbmion  it  mmtW 
noted  that  stones  of  constderahle  dimensions  have  bt^en  s|>outaniiaiisIf 
evacuated.  Thus  e tones  have  passed  the  anus  measuring  2|  incbri  Inr 
H  inch,  am!  ]inRotiting  a  drcumference  of  3J  inches.  The  fttci«<»  tktt 
have  been  found  impacted  in  the  bowels  have  in  many  instances  atUUMl 
considerable  dimensions.  As  examples  I  might  mention  the  ft>Uowtii|(: 
a  stone  raeasnnug  4  J  inches  by  iJJ  inches  lodged  in  the  u|»j»cr  part  ©I  Chf 
jejunum  ;  one  with  a  circumference  of  3|  inches  impacted  iteclf  in  tU 
lower  jtg'unum  ;  one  2  inches  in  length  and  with  a  fjrf*umfer«*nre  *if  I 
inches,  also  in  the  jijiunira;  and  another  one  inch  in  length  and  wilk  i 
like  circumference  was  im^)acted  in  the  ileum. 

The  point  in  the  intestinal  tube  at  which  the  stone  lod|;es  U  moil 
frequently  in  the  lowest  jmrt  of  the  ileum,  or  in  the  diindeottm  iiM^ 
commencement  of  the  jejunum.  An  examination  of  thirtjr-two 
Leichtenstern  gives  the  following  result: — 


( 
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In  the  dnofienum  ttml  jcjuimm 
In  iUg  tiiifkllo  of  the  ileiiiii    . 
In  the  luwt^r  ihitI  of  tbe  ilouiu 


Ohdriidimi  by  inhaiinal  s/(?tt^^. ^Intestinal  calculi  or  enteroIiUu  may  \0 
divided  into  three  classes  : — 

(a)  Concretions  formed  in  great  part  of  phospbato  of  lime,  or  of 
phosphate  of  magnesiii,  or  of  the  triiile  phosphate  ;  or  fetonca  funned  *4 
mixtures  of  these  salts,  Tlie  concretion  is  usually  single  and  of  wuSi 
8126.  It  is  seldom  larger  than  a  chestnut,  although  a  few  tsolalvd  io- 
stances  of  larger  stones  h  ive  been  record©*!  In  I^icht«»n»iem*ft  list  d 
such  cfdculi  three  are  included,  the  circumferences  of  wkich  am  Ifc  '! 
and  9  inches  respectively. 

(7^)  Enteroh'ths  of  low  specific  gravity  and  of  irregular  form  llialiit 

.  porous  in  appearance  and  have  the  consistence  of  compresned  tfon^ 

They  are  composed  mairdy  of  densely  felted  masaes  of  vegetaUe 


niixtul  with  particlei?  of  fecal  matter  antl  wiili  a  certain  amount  of 
calcareous  material  similar  to  that  met  with  in  the  previous  apecies  of 
Btone.  These  concretions  comjirbe  the  **  oat-stonea  "  or  avenoHtha  which 
SLrv  composed  of  the  indigestible  fragments  of  oatmeal. 

In  a  cuse  by  Dr.  Down,  fatal  obstrnction  was  caused  by  a  stoned  ike 
mass  the  size  of  a  hen*s  egg  which  had  hecoine  impacted  rn  the  lower  ileum. 
It  was  comj>used  of  densely-packed  cocoa-nut  fibres,  ami  hitd  probably 
been  formed  in  the  stomach  antl  then  passed  into  the  bowel  The 
patient  Imd  been  engaged  in  mat-making. 

(c)  Concretions  formed  of  instdulde  mineral  matters  that  have  lieen 
swallowed  as  meiJicines.  These  are  most  frequently  composed  of  magnesia. 
In  a  case  reconled  by  Mr.  lliUchinson  a  huge  mass  with  a  circumference 
of  at  least  15  inches  was  felt  in  the  rectum.  Its  surface  was  hard  and 
rough  like  an  oyster  shell.  It  was  broken  up  and  removed  at  several 
sittings^  and  it  was  found  to  be  composed  of  magnesia  and  iron,  with  some 
earthy  matters  and  many  Lhousands  of  stravvbt-rry  seeds.  The  patient 
had  l>cen  in  the  habit  of  taking  large  doses  of  carbonate  of  nmgnesia 
and  of  iron. 

Enteroliths  are  most  commonly  fonnd  in  the  colon  ami  with  especial 
freqiicm-y  in  the  caecum.  In  the  cidon  they  often  ucL'U|iy  the  sacculi  of 
the  gut.  They  are  often  met  with  also  in  the  rectal  ampulla,  and  more 
rarely  in  the  ileum  and  in  tiiie  and  fVdse  divirticulit 

VL  Obstruction  by  the  pressure  of  tumours  and  other  diseases 
external  to  the  bowels* — Tumours  of  various  kinds  ami  eveti  disjilaced 
viscera  may  press  upon  some  part  of  the  intestine  and  cause  thereby  an 
occlusion  of  its  lumen. 

In  the  majority  of  the  cases  this  compresision  has  been  effected  by  a 
tumonr  originating  in  the  pelvis. 

Thus  the  buwe!  may  be  compressed  by  a  retroverted  or  r<  troflexed 
titenis,  or  by  malignant  or  other  tumours  growing  from  the  uterus,  or  by 
ovarian  tumours  of  any  kind.  Among  other  causes  of  pressure  upon  the 
gut  may  be  mentioned  subperitoneal  tumours^  tumours  of  the  mc^sentery 
or  omentum,  varioirs  tumours  of  the  kidney^  psoas  abscesses  and  abscesses 
about  the  c  fee  urn,  hydatid  cyst^,  enlarged  spleens. 

With  regard  t-o  the  segment  of  the  intestine  involved  in  these  cases, 
the  rectum,  as  it  may  be  supposed,  is  the  part  which  most  frequently 
suffers.  The  parts  which  are  involved  next  in  frequency  after  the  rectum 
are  the  sigrooid  ffexure  and  the  lower  part  of  the  ileum,  then  the 
duodenum  and  ascending  or  descending  colon.  The  more  mobile  parts 
of  the  bowel,  such  as  the  jejunum  and  the  transverse  colon,  are  practi- 
cally exempt  from  this  form  of  obstruction. 

VIL  FfGcal  accumulation. — This  subject  is  dealt  witli  in  another  article, 
vidt  p.  700  of  this  vol.  The  conditions  which  favour  ftecal  accumulatif>n 
are  very  numerous,  and  among  them  may  be  mentioned — chronic  dyspepsia 
and  constipation^  the  consumption  of  masses  of  indigestible  fofnl,  such 
as  nuts,  irregular  meals  or  hurried  eating,  loss  of  miiscidar  pov\  ftr  in  the 
bowel  due  to  age,  to  weakening  diseases,  to  neglect  of  the  bowels,  or 


to  that  exhaustion  of  the  gtit  which  m&y  attenil  the  habitoil  iw  d 
Hperieiit^.  ^Jany  of  the  patients  are  eileDtulous  and  cannot  fiiiVfnlii 
their  food  Many  are  nervous  snbjects  who  sutfer  from  iUmi  fem  of 
iutestiniil  indigestion  which  is  lotnmon  in  tlie  neurotic 

Nut  a  few  cases  depend  upon  uervims  lesions,  the  impreMlan  ^oiiTf^ 
to  the  bowel  being  either  direct  or  reflected.  Such  catted  are  tHtlitritid 
by  the  instances  of  faecal  accuiiniktton  after  injury  of  the  ipiiw  tf 
associated  with  grave  disease  of  the  eoril,and  by  the  local  uccutnuJaiioii  vUd 
may  be  set-n  in  a  segment  of  the  cohm,  of  which  the  nerve*  ai^] 
upon  by  some  tnmonr^  8iich  as  an  enlarged  kidney.  The  reOisx  ( 
illustrated  by  the  constipation  which  may  dej>©nd  upuu  m 
appendix  or  an  infliimed  ovary,  and  which  will  vanish  when  Uie  j 
organ  is  reitioved.  In  some  instances  tlie  bowek  share  m  a 
condition  of  atony. 

The  condition  may  be  encon raged  by  damage  to  tbo  bowifl  fim 
ulceration — such  as  that  of  dysentery,  by  old  adhesioii^f  by  ttitiisal 
bends  and  folds  in  the  colon — especially  in  the  transverse  oqIoii— 4k 
outcome  of  long-continued  over-distension.  Tiie  transverae  eoloii  ta  axk 
circumstances  may  he  bi^ttt  into  a  V  shaped  ligur(%  the  apojc  ol  the  Viv 
centre  of  the  transverse  bowtd  reaching  to  the  pelvis. 

Another  cause  is  a  very  elongated  sigmoid  flexure  which  bnn^  ia  iW 
pelvis,  and    the  extremities   of  which  are    nearly    approxiiiiai4d«  m  a . 
described  in  the  section  on  Volvulus  (i>age  815). 

Fiscal  masses  lo<lged  in  the  colon  fill  up  the  sacculi,  aod  (^al  tat 
become  nodular  io  consequence.     They  harden   by  absorption  ef  tUrl 
more   fluid  paits,  and  may  attain  very  considerable  dtmeiisionA^     Tby 
are  met  with  most  usually  in  the  eeecum  or  sigmoid  t1exure»  or  ia  tin  I 
transverse  cnlon. 

The  bowel  containing  them  is  apt  to  l^f^como  ulcti  /    '  V  fn 

pressure  and  partly  from  the  chenne^il  irntatii»n  of  the  I    _  \^ 

mass.  Thi'se  ulcers  are  most  common  in  the  cuecuiu^  because  A  li  HjBt 
that  part  of  the  colon  that  the  greatest  strain  comes  in  {m*mi  acdtonilitida 
Tiiey  are  called  *' stercoral  ulcers,"  and  may  be  lioth  tiumrrooi  ill 
extensive.  They  are  usually  superficial,  but  occasionally  lea«l  to  [ 
tioa  If  the  colon  **  gives  way"  as  the  result  of  obBtruction,  the  iwrt* 
perforation  is  usually  in  the  caecum,  which,  as  just  stated^  beafi  a  d 
these  cases  the  major  p  irt  of  the  strain. 

The  bowel  above  a  luecal  mass  ia  greatly  distended,  while  below  it K 
more  or  leas  contracted. 

Faecal  tumours  may  exist  unchanged  for  weeks  or  moitthsi  mai  «iHi 
are  the  cause  of  eiTors  in  diagnosis.  . 

Symptoms  of  intestinal  onsTRUcriON. — From  a  clinical  jaaelirfi 
view  caserf  of  irrtcj^tinal   obstruction   may  be  conveniently  dividied  !■••  I 
three  classes: — I.   Actite  obstruction  ;  IL  Chronic  oWtructioo  ^  aa4  Ul 
Cases  iT^  which  symptoms  of  acute  obstruction  su[>ervene  on  Ihoee  i 
live  of  chronic  obstruction.      In  the  para^rapiis  which  follow  these 


clinical  varieties  of  obslruction  are  dealt  with  in  brief  outline.  The 
more  detailed  account  of  eiich  form  will  he  found  on  pp,  846  and  860 
resjiectively, 

I.  Acute  Intestinal  obstruction. — The  attack  is  sudden  in  imsd.  In 
the  majority  of  insttinces  no  exeiting  cause  is  apparent.  The  patient  is 
seized  with  very  severe  alidomitialpo'tt.  This  is  j^enerally  localised  about 
the  umbilicus.  Sometimes  tlie  pain  corresponds  to  the  seat  of  the 
obstruction,  but  not  commonly.  The  patient  may  be  ''doubled  up*'  by 
it  or  roll  in  anguish  on  the  floor.  Tho  pain  is  usually  constant,  although 
liable  to  exacerbations.  There  is  at  first,  at  least,  bttle  or  no  tenderness 
of  the  aljdomen.  There  is  afllnpse^  with  great  depression  of  strength, 
pallor,  stinken  ey^s^  a  feeble  rapid  pulse,  a  cold  sweat  over  the  face,  a 
sighing  respiration  Vmnitimf  appears  early,  is  first  comjvosed  of  the  con- 
tents of  tiie  stomach,  is  th*'U  bilious,  and  later  is  brownish  and  offensive; 
it  is  copious  and  persistent,  gives  little  or  no  relief,  atid  generally  in  time 
becomes  stercoraceoua,  Cimslipaiifm  is  usually  absolute  from  the  first. 
The  belly  becomes  more  or  less  distended^  and  towards  the  end  of  the 
case  is  apt  to  liecome  tender.  The  tongue  is  foully  coated,  Hiirst  is 
intense.  The  iemprntture  is  below  normal.  The  ammtnt  of  unite  is 
dimitdshed.  If  unrelieved,  tlie  symptoms  persist,  the  exhaustion  in- 
creases  rapidly,  the  tongue  becomes  dry  and  brown,  the  face  has  an 
aspect  of  horrible  anxiety,  the  features  arc  pinched,  and  the  eyes  sunken. 
The  patient  dies  with  those  symptoms  of  sepiie pomminff  which  mark  the 
termination  of  acute  peritonitis.  There  may  be  delirium,  but  as  a  rule 
the  patient  retains  consciousness  to  the  last.  The  vomiting  usually 
remains  the  most  distressing  symptom. 

The  majority  of  the  acute  cases  end  in  death  if  unrelieved  within  six 
or  seven  days.  The  varieties  of  acute  obstruction  are  enumerated  on 
p.  796. 

II  Chronic  Intestinal  obstruction,  —  The  onset  in  this  form  of 
ol>struction  is  gradual,  and  the  progress  of  the  malady  irregular.  There 
are  attacks  of  abdominal  pini  which  are  not  severe,  which  come  on  at 
fii-st  at  long  intervals,  are  often  provoked  by  food,  and  are  frcifuently 
ascribed  to  indigestion  or  colic.  These  attacks  become  more  frequent, 
more  sovere,  ami  of  longer  dttratioo.  They  are  attended  with  some 
vomiting  and  constipation,  and  with  more  or  less  ctmstant  imeasiness 
within  the  abdomen.  The  romifinfj  is  prolnibly  slight,  and  does  not 
persist  j  it  is  neither  copious  nor  frei^uent,  but  much  nausea  and  disinclina- 
tion for  food  may  renmin.  The  ctmsH/Hitwn  at  first  is  not  absolute  ;  in 
the  early  stages  the  patient  is  relieved  by  a[)erient.s.  These  drugs  then 
act  with  leas  and  less  etfect,  and  at  ki^t  only  occasion  severe  pain  and 
vomiting.  Sometimes  there  is  a  period  marked  hy  dvtnka'a.  This 
is  a  "  spurious ''  diarrhoea  due  to  catarrh  excited  in  the  bowel  by  retained 
fa?C4il  matter  above  the  obstruction  ;  it  is  espeeiiilly  met  with  when  the 
stenosis  is  somewhat  low  down  in  the  colon.  Between  these  attacks  the 
patient  may  feel  fairly  well^  and  suffer  only  from  some  alxiominal  disten- 
sion, much  irregularity  of  the  bowels,  nausea,  malaise  and  loss  of  appetita 
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Tlie  km^ie  becomes  white  and  coatad,  and  the  breath  ofUll  inort 
offensive.  The  temperature  is  not  usually  disturbf^i,  nor  is  the  mnoini 
of  urine  yibnormal.  The  belly  becomes  more  and  more  ditUnAti.  k 
tumonr  is  often  diaeovered.  Evidence  of  an  acmmuhUtfm  vf  ffOKu  i» 
often  present,  Vmhle  cmis  of  intestijie  can  be  seen  in  n)ovem<?nt  thma|:k 
the  apjiarcntly  thinned  alMJominal  parietes*  When  the  niovemeDt  ukei 
place  the  patient  ha^  p.iin.  There  are  frequent  rumbling  and  ^rTflnf 
sounds  in  the  abdomen,  which  are  very  audible  to  those  around.  Tl» 
pain  becomes  more  continuous  and  more  severe,  the  vomiting  is  man 
persistent,  the  constip^tinn  is  at  last  almost  a1)fiolutey  the  disi 
the  belly  increases,  and  the  strength  rapidly  fails. 

Unless  snme  accident,  such  as  perforation,  occur,  the  patieiif 
unrelieved)  dies  exhausted  ami  m;irasmic,  worn  out  V»y  tlve  eonttond 
pain  and  vomiting,  wasted  by  inability  to  take  food,  and  poiinoned  by  ihi 
absorption  of  noxious  matter  from  the  horribly  putrid  contents  of  bii 
own  intestine.     The  breath  has  often  a  perfectly  fit'cal  o<lonr  at  InsU 

The  |ibentmienon  termed  iHiJl'xming  of  the  rednni  has  been  sdd  t»  l«  i 
Bign  of  stricture  of  the  colon.  On  introlncing  the  finder  iiito  the  aiiiii 
in  a  case  in  w^brch  thi^?  condition  exists,  the  liowel  will  be  foand  empiv, 
and  the  rectum  so  d dated  that  at  first  the  finger  can  scarcely  reach  tlw 
limits  of  its  walk ;  and  the  walls  when  felt  are  jJcrfL^tly  fimixitb.  The 
condition  is  not  due  to  mere  distension  witli  gaa,  and  the  trrin  **b«llcMAr 
ing "  is  therefore  unfortunate.  The  preciMO  cause  of  this  carioua  ooudh 
tion  has  not  yet  been  defined.  It  evidently  concerns  the  innerviitWHi 
of  the  bowel,  and  it  disapjjears  under  an  anaesthetic.  B;illooning  of  llw 
rectum  is  often  met  with  indeeil  in  stricture  of  the  colon,  but  it  is  utA 
diagnostic  of  it:  it  is  not  pres»-nt  in  every  cose  on  the  one  hand,  aonJ  •« 
the  other  it  may  be  met  with  in  localised  peritonitis  and  in  otiitf 
conditions. 

It  is  important  not  to  misinterpret  the  appearance  prtMUkhd  hf  ttf 
moHons.     In  the  case  of  a  narrow  stricture  hiw  df>wn  in  tht*  *«tdf 

fluid  fui^ces  can  be  })as8ed.      But  with  au  equally  narrow  sti  i  ,^)m 

up  in  the  colon  considerable  solid  masses  may  be  pa8s*iL  ibete  irt 
formed  in  the  Wwel  belovv  the  stricture,  are  gradually  accnmulat^H],  md 
are  discharged  from  time  to  time,  I  have  seen  a  faBcal  toass  vhc  ustd 
a  hen's  egg  passed  by  a  patient  who  had  a  stricture  of  the  sigmoki  iiessn 
wbieh  would  not  admit  the  forefinger.  The  mass  was  a  fieeal  ea^l  of  tk 
rectsd  amjmlla.  The  passage  nf  pijieJike  or  laj^e-likc  motioDs  is^  in  tk 
very  great  majririty  of  cases,  due  merely  to  the  action  of  the  iphittflfti 
but  i^uch  motions  may,  however,  be  met  with  in  striciun*8  bi«r  ddwa  n 
the  rectum.  An  erdnr^ed  prostiUe  or  a  uterine  fibnofd  may  prodwi 
a  flattened  motion.  When  the  stricture  is  higher  up  the  motion  luf  h» 
rendered  pipe-like  as  it  passes  the  fsttnMJse<l  part,  but  thai  char^Hr 
must  almost  inevitably  l>e  lost  when  the  matter  has  to  travel  aomt  if^ 
to  reach  tlie  anu8» 

Death  may  be  said  to  occnr,  if  the  general  series  of  CMC*  of 
ohstnictiou  lie  considered,  in  some  six  months  alter  the  ooaei  ef  tli 
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symptoms  of  obstruction.  The  varieties  of  chronic  obstruction  arc  detailed 
on  p.  860. 

in.  Chronic  intestinal  obstruction  ending  aeutely. — Tbis  class  of 
case  is  not  uiiconiuion.  The  patient  hiis  some  obstruction  in  tlie  bowel 
which  does  not  comjiletely  block  it.  lie  h;i8  the  symi»tonis  of  chronic 
obstruction,  until  upon  thfse  are  sudden [3-  en^afted  the  pheoomena  of 
acute  or  rather  subacute  obstruction.  This  sndilcn  alteration  may  be 
due  lo  many  causes :  a  very  narrow  stricture  may  have  bo  come  suddenly 
Idocked  by  a  miiss  of  undigested  food  or  by  some  foreign  body.  These 
acute  attacks  are  very  oiten  induced  by  a  brisk  aperient,  occaBionally 
they  come  011  after  violent  exertion. 

In  otlier  cases  the  stenoaed  bowel  has  been  kinked  or  acutely  bent 
upon  itself  and  so  closed;  or  it  has  become  the  seat  of  a  volvulus,  or  of  an 
intussusception.  Very  often  a  slight  attack  of  peritonitis^ — due  probably 
to  ulceration  above  a  stricture — will  bring  on  an  acute  obstruction.  In 
not  a  few  iustaitces  attention  hfis  been  first  called  to  a  malignant  stricture 
of  the  colon  by  an  attack  of  suV^acute  obstruction,  the  patient  baviiig 
previously  comj^lained  only  of  dyspepsia,  constipation  and  colic.  A  case 
of  fffical  accumulation  may  end  with  acute  symptoms  if  in  the  colon  there 
be  a  definite  ol>striictive  fiecid  mass. 

Analysis  of  leading  symptoms. — (a)  Colkpse^  as  an  early  symptom, 
is  seen  only  in  cases  of  acute  ob-"^tniction.  It  is  due  to  the  sudden 
lesion  inflicted  upon  the  intestiujd  and  peritoneal  nerves.  It  has  been 
described  under  the  tit!e  of  ''peritonism"  (see  p.  616,  and  art  **  Collapse," 
p.  320).  Its  severity  depeufis  npon  the  suddenness  of  the  strangxda- 
tion,  its  rigour,  and  the  amount  and  nature  of  the  gut  iin'olved.  It  is 
more  marke<l  in  cunaection  with  the  small  bowel  than  with  the  colon,  and 
in  the  lesser  bowel  it  is  the  mr»re  severe  as  the  stomach  is  approached. 
The  collapse  will  obviously  be  influenced  by  the  age  and  general  condition 
of  the  patient.  In  some  cases  it  may  be  bo  profound  as  lo  resemble  the 
collapse  of  cholera.  This  is  especially  noteworthy  when  the  case  is 
attended  with  muscular  cramps  {usually  of  tlie  lower  limbs),  and  possibly 
with  some  degree  of  diarrhcea.  Later  in  the  rase  the  collajise  is  that  of 
poisoning;  the  [utlient  in  acute  cases,  and  often  in  chronic,  dies  p<»isone«l, 
the  septic  raatter  entering  thf  circulation  from  his  own  intestine.  Tiiis 
mode  of  dying  is  practically  identical  with  that  in  peritonitis. 

(b)  Pain,  in  the  onset  of  acute  ca-ses,  deperids  for  its  severity  upon  the 
suddenness  of  the  strangulation,  the  amount  of  bowel  involved,  an<l 
other  obvious  cireurastances.  It  certainly  varies  in  diflerent  individuals. 
The  first  pain  is  due  to  damnge  to  the  bowel,  later  it  is  the  pain  of 
distension  and  of  futile  peristalsis,  and,  finally^  as  a  rule,  it  is  the  pain  of 
peritonitis.  In  acute  eases  the  initial  pain  is  cinnmonly  rcfeiTed  to  the 
region  of  the  navel,  that  is,  to  the  region  of  the  mesenteric  and  solar 
plexiises.  Later  it  is  possible  that  the  pain  may  be  definitely  localised. 
The  pain  is  usually  a  colicky  pain,  there  is  a  sense  of  distension,  or  of 
something  dragging  at  the  l>n\vels  ;  there  is  nsualfy  an  impression  that  if 
only  flatus  could  be  passed  the  pain  would  be  relieved, 


In  the  matter  of  diagnosis  especial  attention  must  be  calloil  to  a  certiia 
feature  in  the  character  of  the  pain.  It  is  this.  In  C&468  wliiEre  tin 
ohstructioii  is  complete  the  pain  is  constant,  although  liubJe  to  pemh^ 
exacerhatioris  ;  in  cases  where  the  obstruction  is  but  partiiil  the  |i«ro  is 
distinctly  intermittent,  and  the  patient  has  intervals  betv%'et*n  »lUfks  d 
pain  during  which  he  is  free  from  suffering.  To  thi«  rul<?  tlnrr  are 
extremely  fe^v  positive  exceptions.  As  an  illustration  I  may  ilniv 
attention  to  the  constant  pain  in  acute  strangulation  as  compared  wi^k 
the  markedly  intermittent  pain  in  stricture.  It'  in  a  case  of  stnctim  ti«f 
steuosed  segment  btcomes  suddenly  occluded,  the  nature  of  the  pain  wiD 
change  almost  as  sudilcrily,  and  whereas  before  it  was  purely  int4¥nDttt«a3l, 
it  will  become  continuous.  Moi-eover,  one  obsen^es  in  cases  of  stnetitn 
that  as  tlie  malady  advances,  and  as  the  narrowed  part  l)ecomi!fi  idi 
more  narrow,  so  does  the  pain  appear  at  shorter  intervals  ;  until,  ^  \Uk 
when  the  intestine  has  become  entirely  occluded,  the  |<ain  wiJI  ban 
become  more  or  It'ss  contiuuous. 

The  pain  in  the  earlier  stages  of  intestinal  obstruction  is  nsaaUjr  oot 
aggravated  by  pressure.  It  is  unassociated  in  fact  w*ith  tendi-meHi,  tad 
is,  iudeed,  very  often  much  relieved  by  compression  of  ihe  aljilutues. 
The  appearance  of  tenderness  is  coincident  with  griait  hyperaiinta  (d  lit 
peritonourn,  or  with  actual  peritonitis. 

The  diminEJtion  in  the  severity  of  the  pain  that  is  not  lofneqiieBdy 
experienced  towards  the  end  of  a  fatal  c:ise  may  depend  ufion  the  col- 
lapse following  perforation,  or  upon  dinnnished  .activity  of  the  sensctrittm, 
or  upon  exteusive  pamlysis  of  the  intestine  as  a  result  of  |ienUiiiitii 
or  upi>n  a  rupture  or  perforation  of  the  bowel  into  some  part  otlier  tbw 
the  peritoneal  cavity. 

The  great  increase  in  the  pain  that  is  often  experienced  tdter  food,  tr 
after  the  use  of  enemas,  or  even  after  digiud  examination  of  tho 
ilepends  upon  increased  reflex  action  und  the  fresh  |ierista.Uic  mo^ 
that  it  excites. 

(i:-)  Vomiting  is  a  very  common  symptom  of  intestinal  o\ 
This^  whicli  iippeara  at  the  very  beginning  of  an  acute  c«ee,  ta  no  dook 
reflex,  and  is  of  precisely  the  sume  nature  as  the  vomiting  vliid 
may  follow  a  wound  of  the  alidomen  or  a  crush  of  the  tcsticlr.  Tbt 
vondiing  in  the  after -course  of  the  acute  case  and  in  the  chrooie  cmp 
depends  for  the  most  p,irt  uf  »on  the  obstruction  ;  the  bowel  ali^Hne  ihl 
obstniction  becc^mes  distended,  and  fpcribUUic  movementa  paaa|jt|^  atdflf 
it  induce  a  backwanl  axial  current  in  the  contents,  whei^by  tlicj 
poured  into  I  he  stomach. 

The  vomiting  in  intestinal  obstruction  is  characterised  by  it* 
onset,  iti  persistence  and  its  copiousnesa.  At  first  ihe  coulrntji  uf 
stomach  are  evacuated  ;  then  the  ejected  matter  is  bilious,  mod  txokj  b 
compoBed  apparcniy  of  pure  bile  :  in  the  next  stage — if  the  ctem  pr^ 
gress — the  maiter  is  usually  thin  and  uf  a  brownifch  cidour,  or  ti  SBJ  ^ 
com|>araU1e  to  pea  soup  or  be  of  a  yel'ow  tint  like  the  yolk  ol  ^^ 
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The  vomited  inattera  soon  get  what  is  called  nn  "intestinal  odour." 
Finally,  tht^  niatter  vomited  l^ecomes  stercoraceaus. 

Tlie  most  intense  ami  extra-vagant  vomiting  I  liave  not«?d  in  intestinal 
obstruction  has  been  in  cases  of  plugging  oi  the  npper  jejunum  with  a 
gall-stone. 

iStercoraceous  vomiting  h  more  common,  and  appears  earlier  in 
obstruction  of  the  lesser  bowel  than  of  the  colon.  In  Btercomceous 
vomiting  the  matter  is  derived  from  the  lower  ilmira  or  from  tiie 
colon.  It  has  been  conclusively  shown  that  for  the  production  of 
f feculent  vomiting  it  is  by  no  means  neressary  to  asssiime  tluit  matter 
legurgitJitcs  from  the  colon  into  the  ileum  through  the  ileoH^a^cal  valve. 
The  contents  of  the  lower  ileum  in  normal  circumstjinces  have  often 
the  distinct  chflracters  of  soft  fsecul  matter,  and  when  retained  in  a 
disordered  and  obstructed  intestine  soon  acrpure  those  characters  from 
deeora position,  even  if  they  do  not  naturally  possess  them.  Never- 
theless it  is  now  fully  allowed  that  the  ileo-ciiecal  valve  may  become 
insufficient  during  life,  and  may  permit  fa&cal  matter  to  regurgitate  from 
the  colon  into  the  lesser  bowel. 

This  insufficiency  may  be  met  with  in  great  distension  of  the  crocum 
and  ileum  associated  with  paralysis  of  the  parts  concerned  in  the  'valve. 
The  occurrence,  however,  of  this  insufficiency  is  certainly  uncommon,  as 
is  proved  by  repeated  examinations  of  the  parts  after  death  frum  stric- 
ture of  the  colon. 

When  the  obstrnction  occupies  the  lower  duodenum  or  jejunum  the 
vomited  matters  are  usuaily  very  copious,  and  always  deeply  stained  by 
bile.  They  can  never  become  really  stercoraceous,  although  if  long 
retained  they  may  become  di^icoloured  and  acquire  so  offensive  a  smell 
as  possibly  to  be  mistaken  for  fieculojit  matters.  In  the  Bame  way 
the  vomiting  in  obstruction  in  the  middle  of  the  ileum  can  never 
be  stercoraceous  in  the  strict  sense  of  the  term.  If,  however,  the 
contents  *>f  the  bowel  have  been  long  retained^  as  in  cases  whiTe  the 
vomiting  has  been  subdued  by  opitim,  they  may  then  become  so  altered 
by  decomposition  as  to  have  a  feculent  odour. 

In  some  cases  the  stercoraceous  vomiting  has  been  due  to  a  fistula 
bi mucosa  between  the  colon  and  the  upper  part  of  the  small  iniesiine,  as 
occurred  in  a  case  reported  by  Mr.  Shaw. 

(d)  The  sliiie  of  the  hmdcls, — ITae  constipation  in  cases  of  obstruction 
of  tlie  bowels  depends,  of  course^  in  the  main  upon  the  narrowing  or 
occlusion  of  the  lumen  of  the  intestine.  It  may  depend  also  nptm 
paralysis  of  a  segment  of  the  intestine  without  mechanical  ohstrnction  in 
the  intestine  itself,  as  in  chronic  constipation,  or  in  cases  associated  with 
a  little  peritonitis.  It  is  also  to  a  great  extent  due  to  reHex  nerve-action. 
Thus,  in  cases  of  acute  strangidation,  the  constipation  is  often  absolute 
from  the  very  beginning,  although  the  obstraetiou  may  be  in  the  small 
intestine,  and  much  faecal  matter  may  be  lodged  between  the  point  of 
occlusion  and  the  anus.  Then,  again,  constipation  is  very  usual  in  tbogo 
cases  of  partial  obstruction  of  the  intestine  when  a  segment  of  the  bowel 
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is  suddenly  and  severely  nipped.  This  is  well  observed,  as  a  rule,  b 
1  the  partial  enterocele  or  Kichter's    hernia,   where  a  part    only  of  tbc 

circumference  of  the  howel  is  involved  in  the  strangulation. 

In  cases  of  acute  strangulation  it  is  not  infrequent  for  the  jiart  of  tbe 
bowel  below  the  obstruction  to  be  emptied  ;  an<l  in  examples  where  son* 
catarrhal  action  has  been  set  up  in  this  segment  of  the  bowel  the  patirm 
may  present  the  evidences  of  diaiThcea. 

It  is  not  infrequent  in  cases  of  acute  obstruction  for  a  Ptool  tol< 
spontaneously  passed  just  before  death.  This  may  be  derived  Irom  tk 
bowel  below  the  occlusion,  and  may  be  due  to  certain  altered  D€n< 
conditions  associated  with  impending  death  ;  or  the  stool  may  l>e  den\ec 
from  the  intestine  above  the  point  of  stoppage,  and  may  indicate  tb 
yielding  of  the  obstruction  from  perforation  or  by  other  spontaneou 
means ;  or  the  occlusion  may  have  been  incomplete,  atid  the  nerve  con 
ditions  that  maintained  the  constipation  may  have  become  modified  i 
death  approached. 

In  intussusception  there  is  a  sort  of  diarrlioea,  and  in  a  caM  c 
stricture  low  down  in  the  colon  this  spurious  diarrhoea  may  persist  fc 
months. 

(e)  The  state  of  the  abdomen, — Visible  peristaltic  movements  and  vi&ibl 
coils  of  intestine  indicate  a  long-abiding  partial  mechanical  obstru 
tion,  which  has  led  to  hypertrophy  of  the  bowel  above  it%  This  featoi 
is,  therefore,  of  considerable  diagnostic  value.  In  advanced  cases  li 
hypertro|)hied  coils  can  be  seen  to  stand  out  beneath  the  skin.  Tl 
movements  of  these  coils  is  attended  with  rumbling  and  gurgling  soqih 
and  with  pain.  When  the  obstruction  becomes  complete  the  moremen 
cease. 

The  meteorism  in  intestinal  obstruction  depends  partly  upon  tl 
completeness  of  the  occlusion  of  the  l)Owel,  but  more  directly  upon  i 
terference  with  the  circulation  through  tlie  bowel  wall.  This  has  b« 
demonstrated  by  experiment  in  animals  in  whom'  the  mesenteric  veil 
had  been  ligatured,  and  illustrated  iii  man  by  cases  of  phlebitis  of  ti 
mesenteric  veins.  If  the  main  mesenteric  vein  be  blocked  by  a  throe 
bosis  the  meteorism  may  be  extreme.  Advanced  meteorism  may  exi 
quite  independently  of  any  intestinal  obstruction.  Meteorism  is  ma 
marked,  and  is  earliest  seen  when  the  colon  is  obstructed.  In  no  fon 
of  intestinal  obstruction  is  meteorism  at  once  more  sudden  and  moi 
severe  than  in  volvulus  of  the  sigmoid  flexure.  In  occlusions  of  tl 
upper  jejunum  the  distension  of  the  abdomen  will  be  confined  to  tl 
region  of  the  stomach.  When  the  small  intestines  are  distended  and  tl 
colon  empty,  the  median  parrs  of  the  belly  are  protuberant  When  tl 
colon  is  the  part  distended,  the  coils  in  the  regions  of  the  csecun 
sigmoid  flexure,  or  transverse  colon  are  conspicuous ;  it  is  unsafe,  ho^ 
ever,  to  base  a  diagnosis  as  to  the  seat  of  the  obstruction  from  tli 
apparent  situation  of  distended  coils.  Meteorism  is  not  so  much  reduce 
by  vomiting  or  even  by  diarrhoea  as  might  be  supposed.  It  is  ofte 
reduced  by  strychnia,  but  increased  by  morphia. 


An  abdominal  tuniour  may  he  felt  in  the  following  cases :- — InUis- 
Busception,  fiscal  accu  miliar  ion ^  cancer,  certain  neoplasms,  aiul  gorae  cases 
of  obstruction  by  fon^ign  bodies. 

A  number  of  coib  of  small  intestine,  matted  together  by  adhesions, 
have  occasionally  formed  a  species  of  tumour,  and  a  local  dulness  on 
percussiun  has  been  caused  by  collnjised  coils  of  the  lesser  bowel  which 
have  become  grouped  tugether  below  an  obstniction.  Bnch  empty  coils 
may  occasionally  be  felt  by  the  finger  on  a  rectal  examination,  and  be 
mistaken  for  a  solid  substance, 

(/)  The  dimittutiuft  in  the  amount  of  uriiu  passed  in  many  of  the  acute 
cases  does  nut  depend  uiwn  the  seat  of  the  obstruction  as  was  once, 
believed,  but  upon  its  acuteness,  and  upon  the  degree  of  the  impression 
made  upon  the  nervous  system  j  it  is  ratlier  one  of  tbc  symptoms  of 
colla]>sej  and  varies  with  the  extent  of  the  coUajiae  and  the  severity  of 
the  pain.  In  these  cases  a  marked  increase  in  the  amount  of  urine  passed 
often  attends  the  administration  of  a  full  dose  of  opium. 

Obstruction  in  the  small  intestine  compared  with  obstruction  in 
the  large. — The  difference  in  the  symptoms  which  dept-nd  n|Hjn  the 
position  of  the  obstruction  are  not  always  so  well  marked  as  is 
supposed.  The  distinguishing  features  by  which  ohstructiun  in  tlie 
small  intestine  can  bo  compared  with  obstruction  in  the  colon  can  only 
be  given  in  broatl  outline. 

OfistL — The  larger  number  of  the  cases  of  obstruction  in  the  small 
intestine  are  acute,  while  the  larger  nun>her  of  cases  of  obstruction  in  the 
colon  are  chronic,  Volvuhis  of  tiie  sigraoiiT  fJexure  Is,  however,  as  a  rule, 
very  acute. 

Pain. — In  the  small  intestine  the  pain  usually  appears  earlier,  is 
more  pronounced,  more  abiding,  and  more  severe. 

Vomiting, — In  the  small  intestine,  as  compared  with  the  large,  this 
symptom  appears  earlier,  is  more  distressin-j,  and  is  more  persistt-nt.  In 
the  obstructions  of  the  lesser  bowel  the  vomited  matters  are  often 
copious,  are  apt  to  be  influenced  by  food,  and  more  readily  become 
Btercoraceous  than  is  the  case  when  the  stoppage  ia  in  the  colon. 
Vomiting  becomes  stercoraceous  on  an  average  about  the  fifth  dny  ii> 
small  gnt  obstruction.  Vomit irtg  due  to  trouble  in  the  large  intestine 
may  become  irregular,  may  cea-«e  for  a  while,  and  may  be  cnmparativ»»ly 
slight;  it  tends  to  appear  late  and  to  be  scanty;  it  is  rarely  fteculent 
until  a  considerable  inten^al  has  elapsed. 

ConstUuiiontil  dijiijirbanre  is,  other  things  being  equal,  more  marked 
in  small  gut  obstnictions  than  in  those  of  the  colon.  There  is  in  the 
latter  a  greater  tendency  to  severe  collapse,  arul  consequently  a  more 
frequent  appearance  of  the  various  phenomena  irHiicative  of  shock. 

MeteorUm, — ^When  the  lower  part  of  the  small  intestine  is  obstructed, 
the  meteorism  may  first  show  itself^  and  remain  for  a  while  most  marked, 
in  the  hypogastric,  epigastric  and  umbilical  regions.  In  well-marked  cases 
the  abdomen  presents  the  appearance  of  a  six  months'  pregnancy,  and  the 
flanka  and  iliac  fossce  are  depressed.     This  symptom,  however,  is  of  no 
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irreat  value,  for  the  appearance  may  be  imitated  almost  exactly  by  a  ci»4- 
tension  of  tho  sii^moid  flexure,  'when  that  part  of  the  gut  forms  a  larp 
coil  whith  projects  towards  the  nii<jdle  line  of  tlie  al)donien. 

When  tlie  lower  part  of  tlie  colon  is  involvid,  the  meteoriflni  will 
attain  a  much  greater  de:,Tee  than  it  does  in  small  gut  ob^tnictinoi. 
Indeed,  upon  the  whole,  it  may  he  said  tltat  meteorism  is  less  in  t^ 
latter  cases  than  in  tlie  former.  Distension  of  the  colon,  e^ecially  with 
solid  matters,  may  map  out  v*^ry  precisely  the  anatomical  otuliiit?  of  tht 
bowel,  and  leave  the  central  parts  of  the  abdomen  compamtivelj  uo 
distended.  In  any  case,  however,  the  meteorism  tends  to  become  gcnenl, 
and  any  aiii»oarances  that  may  be  regarded  as  characteristic  are  soon  lo*t 

In  diagnosing  acnte  volvulus  of  the  sigmoitl  flexure  from  aome  Jiccte 
strangulation  of  the  gmall  intestine,  great  importance  atUichea  to  ^ 
rapid  development  of  a  high  grade  of  meteorism  in  the  former  affection 

Apart  from  this  point  in  diagnod&i  I  do  not  think  that  an^tliim 
like  the  importance  attaches  to  meteorism  as  a  means  of  diagnosis  UmeI 
has  lieen  ascrihed  to  it.  Speaking  in  %^ery  general  terms,  it  m*tr  be 
said  that  meteorism  in  connection  with  obstruction  in  the  lesser  bo^tJi 
as  compared  with  that  in  the  colon,  appears  comparatively  hite 
seldom  of  high  grade. 

Enemas, — A  great  deal  has  been  written  by  T&rioftis  autbors  vfom 
the  value  of  enenns  as  a  means  of  diairnosing  the  seat  of  the  obttivp^ 
tion.  The  test  consists  in  a  compfirntive  estimation  of  the  ftmMmid 
water  that  can  he  held  by  certain  segments  of  tho  bowel  Tk» 
elaborate  statements  have  been  made  to  the  effect  that  il  a 
amount  of  water  can  be  readily  injected,  then  the  obstruction  mnt 
in  the  sigmoitl  flexure  ;  if  a  certain  adilitional  quantity  can  he  intrwlti 
then  tiie  stoppage  must  be  in  the  descending  colon  ;  and,  Bually.  if  • 
certain  number  of  pints  can  be  received,  then  the  whole  of  the  lirsi 
inti'stinc  must  be  occul^ied  and  the  occlusion  must  be  sitnated  in  tki 
emttU  bowel  The  statements  are  usually  based  upon  ex]icniiieiiU  on  U* 
capacity  of  the  various  segments  of  the  colon  made  upon  the  cadairrr. 

For  diagnostic  jiuqjoses  this  nieth<jd  is,  I  vt-nlure  to  think, 
kitely  useless.  In  the  first  place,  observations  made  U|Kin  ti>6  adafcr, 
where  the  parts  are  relaxed  and  where  muscular  action  hat  ot/mA 
do  not  agree  with  those  made  upon  the  living  subject.  Th«  niith*!; 
moreover,  does  not  take  into  consideration  the  condition  of  the  bowl 
below  the  obstniclion.  This  part  of  the  tube  may  W  dilated  or  oo»- 
tracted,  may  respond  vigorously  to  certain  forms  of  irritation^  or  rasatt 
absolutely  inert.  Once  more,  as  Hilton  Fagge  pointed  out,  U»err  iw 
certain  strictures,  especially  those  associated  with  some  bendiog  of  thf 
gut,  or  with  a  valvidar  arrangiment  of  the  mucous  membrmne  aho««  the 
stenosed  part,  through  which  water  may  be  injected  from  beloi 
fltiids  above  the  stricture  are  unable  to  escape 

llif  passnfje  of  the  long  tube, — In   this    method   a    flexible    tube 
Bound  is  passed  into  the  rectum,  and  an  attempt  is  made  tu  diagiiOiie  thf 
seat  of  the  obstniction  by  noting  the  distance  to  which  the  tubo  4 
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trod  need.  This  proci-dnre  applies  mniuly  to  sti  nosia  of  the  lower  part  of 
the  colon  ;  liut  as  a  incuiis  of  tiiugrioiiiis  it  is  etitirdj  valueless.  In  some 
cases  the  sound  lodt;<  9  early  in  its  conrse  aj^aiust  a  fold  of  mucous  mem- 
brane^ and  tlio  diai4nosis  of  an  obstniclion  low  down  in  the  bowel  is  rnado 
accnrdin^lj.  In  uther  instances  in  stricture  of  the  end  of  the  sigmoid 
flexure,  the  tube  may  reach  the  upiwr  exiremity  of  the  rectum,  and  then 
turn  upon  itself,  or  Womo  coiled  up  in  ihe  recUil  aniimlln^  until  so  much 
of  it  has  been  iiitn^dnced  that  the  whole  (ff  the  colon  from  the  splenic 
flexure  downwards  has  been  pronounced  free  irom  obstruction.  I  have 
good  reasons  for  tioubting  whether  these  rtcta!  8<junds  ever  go  beyond 
the  sigmoid  flexure,  re^asons  which  are  fully  confirmed  by  experiments 
I  have  marie  u[>on  the  dead  body*  If  tht*  segment  of  the  colon  wliicli 
forms  the  sigmoid  flexure  and  the  free  port  of  the  rectum  be  uncoiled, 
it  will  apf>ear  in  the  form  of  a  large  loop  of  int*^stine  extending  from 
the  psoas  muscle  to  the  spot  where  the  rectum  becomes  fixeil  about 
opposite  the  middle  of  the  sacrum.  This  Inop  has  the  outline  of  a 
capital  omega,  ami  is  usually  provide*!  with  an  extensive  mesocolon. 
OccasionaHy  this  mesocolon  is  so  long  that  the  summit  of  the  omega 
loop  can  bo  ni;*dQ  to  tourh  the  ciiecnm  or  to  reach  the  level  i»f  the 
umbilicus.  In  sf>me  examides  I  have  found  this  loop  to  be  fri>ni  eighteen 
to  twenty  inches  in  length.  If  the  hnjg  tube  bo  introdnccd  inti>  such 
a  coil,  its  extremity  may  reach  beyond  the  level  of  the  umbihcus,  and 
yet  not  have  passed  beyoml  the  sigmoid  flexure. 

Differential  diagnosis  of  intestinal  obstruct loB,^ — Tf  the  case  be  (A) 
acute  it  may  most  jirohably  be  piluced  under  one  of  the  following 
liea4iinga  : — (a)  Strangulation  by  bands  or  through  aperttires,  including 
fitranguhition  by  adherent  appendix  and  the  like.  (/^)  Volvulus  of  the 
sigmoid  Hexuie :  other  forms  of  volvulus  are  rare.  (On  page  815  the 
clinical  features  of  tht3  less  common  forms  of  vol  villus  hrive  been  already 
dealt  with.)  {c)  Acute  intussusception,  {tl)  Acute  obstruction  by  gall- 
atones  or  foreign  bodies.  Under  these  four  headings  th«  cotiimon  forms 
or  types  of  acute  obstruction  inny  be  arranged.  Anomalous  cases  are 
represented  by  tinustial  forms  of  obstruction  such  as  are  described  on 
page  808.  The  clinical  |ihenomena  of  these  comparatively  rare  varieties 
have  been  already  considered. 

B.  If  the  symptoms  be  chronic,  the  trouble  may  be  due  to  {ii) 
Stricture  of  the  same  intestine,  including  the  many  conditions  in  which 
the  lesser  Ijowel  has  its  lumen  partly  occhideil  by  adhesions,  hy  uiatting 
together,  by  compression,  by  bending,  by  obstructing  substances,  or  by 
new  growths  ;  {b)  Stricture  of  the  colon^  including  the  many  contlitions  in 
which  the  colon  has  its  lumen  partly  occluded  by  compiession,  by  adhe- 
sions, by  bending,  hw  obstructing  suhstiinces,  or  new  growths  }  (c)  Ficcal 
accumulations  ;   {d)  Chronic  intussusception. 

C.  Tiie  obstiucfion  may  have  been  chronic  in  its  general  course,  and 
may  then  terminate  acutely. 

The  cases  which  would  come  under  this  heading  have  been  already 
considered  Qiage  839) ;  they  are  cases  of  chronic  obstruction  in  which  the 
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symptoms  of  that  variety  are  present,  but  in  which  the  already  narrow 
bowel   becomes  occluded  suddenly  and   acute  symptoms    are  produa 
I  This  variety  is  best  illustrated  by  a  stricture  of  the   colon,  in  which  t 

t  naiTOwed  part  of  the  gut  becomes  suddenly  occluiled    by    bending 

kinking  of  the  bowel,  or  by  the  blocking  of  its  lumen  by  a  foreign  bo 
which  has  been  swallowed,  or  by  a  mass  of  undigested  food.  Simil 
acute  phenomena  may  supervene  in  any  case  of  chronic  obstruction. 

A.  The  acute  cases. — The  following  are  the  general  phenomena 
acute  intestinal  obstruction. 

The  attack,  in  over  80  per  cent  of  the  cases,  is  sudden  in  onset.  T 
])atient  is  seized  with  acute  pain  in  tlie  abdomen.  This  pain  may  be  ve 
intense,  may  cause  the  patient  to  be  "doubled  up,"  or  even  to  roll 
the  floor ;  it  is  relieved  by  pressure.  The  pain  is  somewhat  like  tL 
of  colic.  It  is  often  described  as  a  "  tearing "  pain.  It  is  continuot 
but  with  exacerbations.  The  patient  often  feels  that  if  he  could  pi 
flatus  or  a  motion  the  pain  would  be  relieved.  With  this  violent  pa 
is  associated  more  or  less  collapse,  which  may  be  profound,  and  m: 
imitate  the  collapse  of  cholera.  In  almost  all  cases  there  is  profoui 
exhaustion  with  pallor  and  faintness,  and  an  expression  of  intense  anxie 
and  distress. 

In  the  majority  of  cases  the  pain  is  referred  to  the  immediate  vicini 
of  the  umbilicus.  The  instances  are  few  in  which  it  may  be  relied  ujm 
to  indicate  the  seat  of  the  obstruction.  The  pain  at  the  umbilicus 
usually,  no  doubt,  a  referred  pain,  the  site  being  the  mesenteric  plexG 
The  localisation  of  the  pain  is  often  very  misleading,  as  the  foliowii 
examples  will  show  : — The  pain  was  on  the  right  side  just  below  the  live 
the  obstruction  was  in  the  ileum,  18  inches  from  the  caecum. — The  p:i 
was  on  the  left  side,  and  on  a  level  with  the  navel,  and  in  one  ca 
where  it  was  so  placed  a  coil  of  ileum  had  passed  through  a  rent  in  tl 
right  broad  ligament,  while  in  another  the  strangulation  was  deep  in  tl 
right  iliac  fossa. — The  pain  was  near  the  gall-bladder ;  the  obstructi( 
was  in  the  ileum. — The  pain  was  in  the  epigastrium,  and  the  troub 
wliich  caused  it  was  due  to  a  band  passing  between  the  urinary  bladd 
and  the  lumbar  spine. 

It  may  be  said,  then,  that  the  position  of  the  pain  in  acute  intern 
straniruLition  is  of  no  use  as  a  guide  to  the  seat  of  the  lesion,  but  is  rath 
mish-ading ;  and  that  it  is  more  often  complained  of  about  the  nav 
than  elsewhere. 

The  pain  that  is  so  conspicuous  a  feature  at  the  beginning  of  the 
cases  persists  throughout  the  course  of  them.  It  does  not,  howevc 
retain  its  original  intensity ;  it  soon  becomes  less  severe,  and  oft< 
undergoes  considerable  abatement.  In  some  of  the  more  acute  ca8< 
however,  it  has  persisted  with  all  its  original  intensity  until  deadeiK 
by  collapse. 

The  pain  often  ceases  shortly  before  death  ;  a  relief,  however,  of  i 
hopeful  significance :   it  is  usually  coincident  with  a  profouuder  collapt 


with  gangrene  of  the  bowel  involved,  or  with  adviinced  narcotism  or 
septicaemia. 

Tilt* re  is  more  or  less  direct  connection  between  tlie  intensity  of  the 
pain  and  the  severity  of  the  other  symjjtonis*  The  attack  may  set  in 
during  sleep,  or  follow  severe  itidi^estion  or  constipation,  or  attend  some 
violent  exertion.  It  has  appeared  to  be  induced  by  a  pnrgativ**.  In  the 
majority  of  instances  how^ever,  no  exciting  cause  is  apparent,  the  patient 
being  in  goud  health,  or  ifUffering  at  the  most  from  some  abdominal 
unca,siness, 

Ijkal  knila'nes,%  aa  demonstrated  by  ]iressnro  upon  the  abdi*men,  is, 
as  a  nde,  entirely  abjjcnt  at  first,  when  indited  the  p^itient  may  be 
relieved  by  pressure  upon  the  belly  walls.  Tenderness  may  never  appear  at 
all,  especially  in  case«  pursuing  a  rapid  course.  In  a  few  cases  of  less 
acute  character  it  has  been  trifling,  or  not  sutficiejjtly  marked  to  attract 
notice.  In  the  inajority  of  cases,  however,  some  part  of  the  abtlomen 
becomes  tender  during  the  course  of  the  disease*  This  teoderiiess  may  be 
limited  in  extent,  or  ditlme4J.  Limited  tenderness  usually  apj^t^ars  about 
the  second  or  third  day  ;  it  is  a  symptom  that,  when  well  marked,  is  of 
some  diagnostic  value,  since  it  a[ipears  Ut  be  restrictetl  to  the  actual  seat 
of  the  lesion.  It  depends^  no  iloubt,  U]ion  congc^siion  or  inflamtuation  of 
the  involved  coils,  or  ui>on  some  peritonitis  excited  in  their  Si^nma  coat. 
As  a  factor  in  diagnosis,  then,  it  is  of  more  value  than  the  spontiineous 
pain  obj^erved  in  these  maladies. 

A  <lifTuse)I  and  well  -  marked  tenderness  generally  indicates  the 
onsrt  of  a  iieritoiiiiis,  and  is  also  a  synipttim  of  clinical  value.  When 
peritoneal  iMHammation  has  become  diffused  a  general  tenderiiess  is 
l>ractically  constant,  unless  moditied  or  concealed  by  profound  collapse  or 
narcotism, 

rtmiiihuj  is  a  conspicuous  and  constant  symptom.  In  a  few  cases 
it  has  been  the  earliest  symptom  of  the  olislruction ;  in  the  great  majority 
it  cornea  on  iranied lately  attt^r  the  appearance  of  the  pain,  or  within  a  few 
hours  after  that  event,  I  have  met  witii  instances  where  the  vomiting 
did  not  appear  until  twenty-four  hours  after  the  onset  of  the  pain. 

Tlie  ejeeteil  material  consists  of  the  contents  of  tln^  stomach,  and  then 
usual ly  of  Inlious  matters.  In  its  next  stage  it  may  be  tbin  and  of  a 
brownish  colour,  or  be  comparable  to  pea  soup,  or  bo  of  a  yellow  tint. 
Vt>mited  matters  with  these  characters  are  often  tlescriWd  as  possessing 
an  *' intestinal  odonr."     Lastly,  the  vomit  may  become  stercoraceous, 

Stercoraceous  vomit  ia  common  in  this  fi»rm  of  ohstniction,  and 
occurs,  imleed,  in  between  60  ami  70  |>er  cent  of  the  examples.  The 
periwi  in  the  attack  at  which  the  vomit  assumed  a  fteculent  character 
varied  fnmi  the  second  to  the  ninth  day.  An  average  taker*  from  a 
large  number  of  cases  gives  the  fifth  day  as  the  mean.  The  cases  in 
which  the  vixnitetl  matter  does  not  become  stercoraceous  are  represented 
by  those  in  which  death  occurs  at  an  early  period,  or  by  those  in  which 
tlie  |>rogres3  of  the  case  is  less  acute  than  usual 

The  vomited  matter  very  rai^ely  contains  blood. 
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When  once  it  has  set  in,  the  vomiting  will  persist  until  the  co«lu 
the  attack.  It  is  one  of  the  most  distiessing  of  the  syniptoms.  E^m 
thing  swallowed  is  immediately  ejected,  and  even  when  nothing  is 
taken  by  the  mouth  the  vomiting  will  continue  incessantly.  Oftaii 
little  movement  or  a  little  pressure  upon  the  abdomen  will  excite  u 
attack.  When  not  actually  sick  the  patient  will  commonly  complain  ol 
a  most  distressing  nausea,  and  will  be  troubled  by  enict*itions  of  flana 
It  is  worthy  of  note  that  the  i)atient  is  in  no  way  relieved  by  the  attack 
of  vomiting,  as  may  be  the  case  in  other  maladies  associated  with  thi 
symptom.  With  few  exceptions,  the  longer  the  obstruction  lasts  them*»r 
violent  and  distressing  do  the  attacks  of  vomiting  become.  Sometime 
they  may  cease  entirely  a  few  hours  before  death,  just  as  under  the  san 
circumstances  the  pain  may  abate.  In  other  cases,  however,  there  ha 
been  a  sudtlen  and  profuse  gush  of  vomit  either  just  before  death  or  i 
the  act  of  dying,  the  fluid  i)ouring,  without  effort,  from  the  month  an 
through  the  nostrils.  This  symptom  is  sometimes  observed  also  in  deal 
from  peritonitis.  In  a  few  cases,  where  the  obstruction  does  not  appes 
to  have  been  very  complete  at  first,  the  vomiting  distinctly  abated  after  tl 
violent  attack  marking  the  onset  of  the  trouble  had  passed  awny. 

Opium  has  often  a  very  decided  effect  upon  the  vomiting.  WTm 
the  patient  is  well  under  the  influence  of  the  drug  the  symptoms 
intestinal  obstruction  may  be  more  or  less  efficiently  masked.  The  pa 
abates,  the  pulse  improves,  the  amount  of  urine,  if  lessened,  increase 
and  the  vomiting  becomes  less  troublesome  or  ceases  for  a  while.  Und 
the  influence  of  opium  even  stercoraceous  vomiting  may  cease,  and  < 
the  reappearance  of  the  symptom  the  ejected  matters  may  be  nc 
fsBCulent. 

Peritonitis,  presumably  by  the  paralysing  effect  it  has  upon  i 
intestine,  seems  to  have  some  influence  upon  the  production  of  fsecule 
vomiting.  When  acute  peritonitis  sets  in  early  the  tendency  for  i 
ejected  matter  to  become  stercoraceous  is  certainly  much  less.  In  soi 
cases  this  change  has  been  very  marked. 

In  nearly  every  instance  the  act  of  vomiting  is  associated  with  mu 
retching  and  distress. 

ConsHpatum,  as  a  rule,  is  marked  from  the  first,  and  is  absolut 
neither  faeces  nor  flatus  being  passed. 

As  a  rare  circumstance  a  motion  may  be  passed  during  or  imme 
ately  after  the  occurrence  of  the  initial  symptoms ;  it  conies  from  t 
bowel  below  the  obstruction.  Enemas  administered  almost  at  any  tii 
after  the  onset  of  the  attack  may  possibly  bring  away  faecal  matter  fn 
the  colon.  Flatus  generated  in  the  large  intestine  may  also  be  passe 
but  the  circumstance  is  quite  exceptional. 

I  have  met  with  two  or  three  recorded  instances  where  blood  is  sa 
to  have  been  passed  in  acute  cases  other  than  intussusception, 

A  more  or  less  copious  motion  may  be  passed  just  before  death  or 
the  act  of  dying. 

General  C4>nstitutvnial  symptoms. — An  initial  rigor  is  exceedingly  rai 


Collsipse  is  OTie  of  the  earliest  syTnptOTDR,  and  may  be  profound  or  even 
fatal.  Tliere  is  «i:reiit  mnscul.ir  weakness.  Tfie  hive  is  drawn  with  |»ain 
and  lias  an  a.sjieet  of  anxiety  ;  the  features  liecoine  pinihed,  the  eyes 
sunken,  the  voice  weak  and  Tiinffled,  and  a  cold  sweat  eovers  the.  sur- 
face. In  those  extreme  cases  which  may  Im  mistaken  for  cholera,  the 
limbs  become  cyanosed  and  the  complexion  livid.  The  patimt  usually 
dies  with  tho.i^e  nmnircstationa  of  general  septic  poisoning  wliich  mark 
the  t+^rmination  of  fatal  piritonitis  (see  p.  013).  The  intulliiience,  as  a 
ride,  is  retained  to  the  lasL  The  pnlse  is  small,  rapirl,  and  thready,  ami 
varies  with  the  gerjend  condition  ;  it  is  usually  improved  up  to  a  certain 
pouit  by  o()ivtm. 

The  temperature,  as  a  rule,  is  subnormal  throughout.  Generally 
jipeaking,  the  onset  of  peritonitis  does  not  affect  it^  Imt  now  and  then 
there  may  be  a  feeble  react i(jn^  and  tlie  temperature  may  reach  to  09^  or 
100  .  Such  examples  are  not  conrmon.  On  perforation  the  temperature 
is  that  of  profound  collapse. 

Tlie  respinition^  are  superficial  and  tboracic.  Should  tbe  abdomen 
become  much  distended  the  breatliing  may  be  much  embamissed. 

The  tongue  is  usually  coated*  being  at  first  white  and  then  dry  and 
brown.    The  mouth  is  i)arched,  and  a  very  offensive  taste  is  complained  of. 

Intense  thirst  is  usually  a  murkeii  ami  distressing  symptom.  It  is 
most  markeci  in  instances  assfxiated  with  profuse  vomitin^^  and  m  those 
attend e<l  by  peritonitis. 

Obstinate  and  distressing  hiccough  is  occasionally  a  prominent  feature. 
It  is  rare. 

The  qtiantity  of  urine  is  very  commonly  diminished,  and  in  the  most 
ncute  cases  may  be  entirely  suppressed,  the  bladder  being  found  emi^ty. 
As  has  been  noted,  the  effect  of  internal  -straninilation  upon  tiie  renal 
excretion  is  bron**ht  about  mainly  thriMi<(h  the  nervous  system.  A 
diminution  in  the  amount  of  the  urine  is  most  marked,  therefore^  in  the 
most  acuta  cases,  and  in  those  attended  by  intense  ]»ain  and  much 
collapse.  In  many  instances  the  excretion  of  the  urine  lins  heen  im- 
mediately increased  on  the  patient  condng  under  tlie  influence  of  opium. 
The  position  of  the  obsiructinn  in  the  small  intestine  has  no  effect  u[i*»n 
this  symptom.  It  may  be  absent  when  the  strangulation  coneerns  the 
jejunum^  and  present  uhen  it  involves  the  ileum. 

Stmufftirtf  is  very  rarely  noticed.  In  one  instance  of  this  symptom 
the  obstructing  band  was  attached  to  the  bladder.  In  another  so  large 
a  mass  of  em[>ty  corls  hung  down  into  the  pelvis  that  it  may  jxjssibly 
have  pressed  n|ion  the  bladder.  The  ttatient  wa^  a  girl  aged  ten,  and 
the  mass  w^is  four»d,  during  life,  to  press  upon  the  rectum. 

Tmesnius  is  practically  tmknown  in  the  acute  caaes,  with  the  notable 
exception  of  intnasuscepiion. 

In  some  fi  per  cent  of  the  cases  of  acute  strangulation  cramps  are 
complained  of.  The  subject  of  nmscular  spasm  in  coruiection  with 
stratigidation  of  the  bowel  has  been  fully  investigated  by  M.  Bergen 
He  finds  that  the  cramping  pains  are  usually  in  the  feet  and  calves,  thai 
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the  symptom  ia  limited  to  cases  of  severe  strangulation,  ftntl  is  mmi 
comtnoii  in  adults.  He  has  collected  fourteen  onsm  where  thia  (eatitrt 
was  noii'd.  Eleven  were  cases  of  strangulated  hernia^  two  of 
tion  by  a  Wud,  and  one  of  obstruction  by  a  diverticle. 

It  is   in  a  case  of  this  kind,  attciKlcd  with  cramps   In   tht 
and   ptufound    collapse,    with    a    cold    skin    and    cyano««ed    extresiiita«» 
that   the  mistake   of  diagnosing   ifltt^sti^al    obstruction    for   choWrm  W 
occurred.     This  error  may  well   lie  excused  when  the   stranguliitiofi  liii 
been  preceded  by  an  attack  of  diarrhoea. 

The  alHhmimtl  mills  in  most  instances  remain  flaccid,  or  in  UmTj 
normal  condition,  until  such  lime  as  local  or  generxd  |>eritonttls  mH  is, 
or  distension  reaches  a  considerable  degree.  Evm  in  some  auot  whm 
peritonitis  was  found  after  death  the  paiietes  have  retained  tbotr  norail 
suppleness  to  the  end. 

Meiroiism. — Distension  of  the  abdomen  in  most  varieties  of  tbisfeni 
of  obstruction  is  comparatively  slight.  It  usually  appears  aboal  tk 
third  day.  It  appears  to  be  least  nmrkt-d  in  the  mpid  cafCi^  iftl 
especially  so  in  c^isfs  attended  by  extreme  vomiting.  ^Vbcn  ptritoofti» 
sets  in,  the  meteorisra  undergoes  a  considerable  increase.  The  swtlhuga 
usually  noticed  tirst  in  the  epigastric  and  umbilical  regions,  and  ntay  f ocm 
a  very  distinct  elevation  of  the  parietea  in  those  didtricta.  A  tp^dAi 
exception  must  be  made  of  volvulus  of  the  sigmoid  ffemj^e,  in  vlucfc 
mcteorism  is  eai'ly,  is  [>ronounced,  and  is,  at  first,  often  tocalised- 

Th<*  question  of  any  tumour  or  area  of  limited  dulneas  within  tit 
abdomen  is  discussed  under  the  res|>ective  headings. 

(a)  StmngiiJutwn  hij  h*ind&  or  through  apertures, — Under  thia  lieuiilf 
are  included  the  following:  —  Strangulation  by  isolated  p^nional 
adhesions ;  by  omental  cords ;  by  MeckeFs  diverticulum  ;  hy  nonul 
structures  abnormally  attached,  as  by  an  adherent  appendix  or  FftlkfVB 
tube :  strangulation  through  slit«  ami  apertures  of  various  kinds. 

The  instances  of  obstruction  that  come  under  this  h<:ading  fon 
collectively  more  than  onedbmth  of  all  the  varieties  of  jutastuuil  oti^w- 
tion. 

Certain  anomidoiis  forms  of  obstruction  due  to  isolnted  famdl  tti 
adhesions  are  dealt  with  on  page  808. 

The  clinical  phenomena  in  these  cases  are  identicjil  with  thoM  jau 
described  as  characteristic  of  acute  intestinal  obstruction.  TIm  ladm^ 
features  are,  indeed,  those  of  an  acutely  strangulated  hemid.  Thejwi^ 
be  summarised  as  follows: — 

History. — The  patients  are  mostly  young  adults.  In  S8  |iere9l^ 
the  cases  there  is  a  hisior}'  of  previous  peritonitis.     The  onsm  is  euddm 

Pain  appears  early,  ia  very  severe  and  persistent,  mnd  is  matf^ 
located  about  the  navel 

Vumtting  appears  early,   is  a  marked  symptom  ;  constAnt, 
and  severe.     In  60  per  cent  of  the  cases  it  becomes  steroofmceoo^  Oi 
average  on  the  iifth  day.     It  affords  the  patient  no  relif*f. 

Constipalion  is  continuous  and  absolute  from  the  first. 
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evacuate  the  contents  of  the  colon.  There  is  no  discharge  of  blood  from 
thu  rectum. 

Prostration  is  marked ;  there  is  often  profound  collapse,  intense 
thirst,  cjiminished  urine,  etc. 

Tenesmus  ia  absent 

The  abdominal  panetes  are  flaccid,  unless  peritonitis  has  set  in. 

Meteor  ism  is  slight  It  appears  usnally  abont  the  third  day,  and  in 
most  cases  involves  first  the  epigastric  and  nmbilical  regions.  Local 
tenderness  of  the  abdomen  is  absent,  at  any  rate  at  the  outset 

Tumours  or  lo<'alised  districts  of  dultiess  caused  by  the  distended  and 
strangled  loops  are  extremely  rare,  and  are,  in  any  case,  very  indefinite. 

Coils  of  intestine  are  not  visible  timmgh  the  abdominal  walls. 

The  average  duration  of  this  variety  is  about  five  days.  In  the  very 
aeute  cases  death  may  take  place  within  twenty-four  hours.  In  the  less 
acute  cases  patients  have  lived  twelve  and  fifteen  days, 

(h)  Vohndii^  of  the  sitjmoU  Jferttre. — ^Tlus  is  the  only  common  form  of 
volvulus.     Other  varieties  of  volvulus  are  dealt  with  on  pages  817,  818. 

Sex  J  Age. — Volvulus  of  the  sigmnid  flexure  is  more  common  in 
men  than  women,  in  the  pri»portion  of  four  to  one.  It  is  very  rare 
before  forty  ;  the  patients'  ages  are  ustially  between  forty  and  sixty. 

Previous  history,— In  nearly  every  ease  tliere  is  a  history  of  previous 
constipation.  Some  particularly  indigestible  food  may  have  been 
swallowed.  There  is  often  a  history  of  colic  relieved  by  placing  the  body 
in  a  certain  posture. 

The  mode  of  onset  is  usually  sudden. 

Pain  appears  early^  is  a  marked  symptom^  is  severe  but  not  usually 
80  severe  as  in  the  previous  form,  ia  commonly  intermittent  at  first 
becoming  subsequently  continuous  but  witli  exacerbations,  is  very  often 
complained  of  about  the  umbilicusi  and  later  about  the  region  of  the 
sigmoid  flexure. 

Local  tenderness  appears  early  over  the  region  of  the  distended  coil 
of  colon,  and  is  constant. 

Vomiting  appears  less  early,  and  is  less  marked  and  severe  than  in  the 
previous  form  of  obstruction.  It  may  be  absent.  It  is  oft^n  smnty.  It 
is  stercoraceous  in  only  1 5  per  cent  of  all  the  cases.  It  may  abate.  It 
often  affords  much  relief  to  the  patient 

Frequent  eructations  are  very  common. 

Constipation  is  early  and  absolute.  There  is  no  discharge  of  blood 
from  the  rectum. 

Prostration  is  not  so  marked  as  in  the  above  form  of  strangulation. 
There  may,  however,  be  marked  collapse  with  diminished  urine.  Intense 
thirst  is  not  a  marked  feature  as  a  rule.  The  patient  often  siiflTers  from 
dyspnoea  and  a  sense  of  sulfocation,  symptoms  not  met  with  in  the  pre- 
vious class  of  cases. 

Tenesmus  is  a  marked  feature  in  1 6  per  cent  of  the  examples. 

The  abdominal  walls  soon  become  rigid,  owing  to  the  early  and 
almost  constant  appearance  of  peritonitis,  general  or  local 
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^letcorism  appears  very  early,  increast«  rapidly,  and  lnjcoiiit* 
extreme.  Tlie  thoracic  viscera  are  often  displaced  by  the  dittefi^ 
intestines, 

TiJinmira  of  a  dofiiute  character  are  not  met  with;  aor  are  eoUiof 
intestine  visible. 

The  mean  duration  is  six  days.  In  one  case,  at  leasts  the  piiial 
died  within  sixty-fuur  hours.     Anoiher  patient  lived  twenty  days. 

(c)  Acutt  intussusception. — Sex  ;  Age. — Acute  intussusceptian  is  mm^- 
what  more  common  in  malea  It  occurs  mostly  in  the  young,  aod  mote 
that!  50  i»er  cent  of  all  cases  occur  under  the  age  of  ten  yean;  25  |Mr 
cent  occur  during  the  firit  year  of  life.  After  forty  the  trouble  beeooMi 
rare. 

Previous  history. — There  may  be  nothing  noteworthy  in  tha  Itiitoij. 
Often  the  t-hild  has  eaten  some  indigeatibJe  food,  such  as  niit«.  Expamue 
to  cold,  etforii  and  victlence  have  all  been  noticed  occasiotiiilly.  In  a  lc« 
rare  in^stances  there  is  an  account  of  previous  attacks  of  obstruction,  dsi 
probably  to  intnssusception* 

The  mode  of  onset — This  is  sudden  in  75  percent  of  the  casea    Hi 
symptoms   may  app+^ar  during  pt'rfeet   health,  and  may  come  on  dl 
sleep-      Very  often   there  is  a  preliminary  colic,  or  some  diarrbi 
bowel  disturbance. 

Pain, — This  is  one  of  the  first  symptoms.  Often  severe  at  fin!,  it 
increaaeii  up  to  a  certain  puint,  and  tJien  subsides.  It  is  not  so  sevtf^ 
on  the  whole,  as  in  strangulation  by  hands.  The  pain  in  aiiy  gi?eo 
may  begin  gradually  in  the  form  of  trifling  attacks  of  colic^  ap[ 
at  long  intervals  or  coming  on  only  after  defalcation ;  or  a  violet 
initial  attack  may  bo  preceded  by  a  definite  but  tricing  sense  of  <&> 
comfort  in  the  alidonien.  Tlie  form  of  invagination  tfiat  is  luobt  tuniJlj 
associat-ed  with  intense  pain  at  tlie  onset  is  the  ileo-colic. 

The  pain  is  colicky,  and  its  great  feature  is  its  occurren<*o  in  panspBS 
Intt'rniittent  pain,  as  ha$  been  already  stated,  nearly  alw  ^-mU*  is 

incomplete  obstruction  in  the   intestine,  and   in  intus^jti  i  it  n&J 

therefore  be  expected  to  be  well  marked.  The  |>ain  may  at  bnl  occsr 
at  long  intervals,  during  which  the  patient  is  free  from  sufTering;  boiv 
the  malady  advances  the  intervals  become  shorter  and  shorter*  la  tlit 
acuter  forms  the  intervals  are  not  marked.  The  patient  very  eflM^ 
never  free  from  jxiin  ;  but  here,  altliough  the  |iain  is  continuous  it  it 
broken  in  upon  by  deBuito  exacerliaiions.  The  intervals  between  iki 
attacks  are  sometimes  very  precise,  the  paroxysms  ap|)earing  every  l««lf 
or  thirty  minutes,  and  having  a  more  or  less  exact  duratioo.  la  sst 
case,  as  the  intussusceptiim  becomes  congested,  its  neck  more  aad  iboh 
strangtdated»  and  its  lumen  n:uTowed,  the  pain  becomes  more  i  unlimnsi, 
although  it  is  still  associated  with  exacerl>ationa*  When  the  paiosyiai 
are  mark«:*d  they  usually  appear  suddenly  and  subside  suddenly. 
to  this  course  there  are  many  exceptions. 

The    pain    in    intussusception   deijenda   upon   violent  and 
peristaltic  movement     It  is  more  severe^  as  a  rule,  in  casea  inrolnoc 


small  tlian  in  those  invulving  the  large  intestine.     Some  of  t lie  most  severe 

'      instances  of  pain  Imvc  been  in  the  ilco-culie  varieties,  «n(l  in  invaginations 

high  up  in  ihe  ainall  intestine  where  the  mnscnlar  coat  is  well  developed. 

•     It  baa  li€cn  said  that  the  intervals  between  the  paroxysms  are  shorter 

when  the  small  gnt  is   involved,  aa  compared  with  the  colon.     This  is 

»      often  tnie,  bnt  the  fact  depends  rather  upon  the  greater  degree  <if  occlusion 

met  witli  in  the  lesser  bowel  than  uptui  the  arjatoniical  position  of  the 

f      lesion.     Everything  depends  upon  the  state  of  the  intussusception  itself  ; 

I      a  small  invagination   in  the  colon   may  cause  early  and    intense   pain, 

»      whdi",  on  the  other  hand,  an  ileo-ca?ca!  invagination  may  actually  project 

at  the  anus  before  much  jjain  has  been  produced. 

I  cannot  support  the  statement  that  the  more  empty  the  buwel  the 
less  the  |min. 

In  position  the  [min  is  at  first  very  ill-defined,  but  as  the  invagination 
advances,  and  especially  as  a  definite  tumour  is  formed,  it  becomes  more 
or  less  distinctly  localised  about  the  seat  of  the  lesion. 

At  first  the  abdouiinal  walls  are  not  tender  on  pressure  ;  it  often 
happens,  indeed,  that  pressure  over  the  more  painful  part  relieves  the 
patient's  8ufit*ring,  In  intussusception  the  aklomen  in  time  usually 
becomes  somewhat  tender  on  pressure,  especially  about  the  site  of  the 
invagination.  This  is  partly  the  result  of  continued  irregular  muscular 
action,  bnt  is  perhaps  to  a  greater  extent  due  to  the  engorgement  of  the 
in  vagina  ted  parts  and  to  the  appearance  of  some  local  peritonitis.  In 
the  absence  of  a  definite  tumour  a  definitely -localised  tenderness  is  a 
valuable  guide  to  the  position  of  an  intussusception,  Sonjetimes  the 
pain  is  relieved  when  the  patient  assumes  a  peculiar  (losture.  The  longer 
the  case  lasts  the  greiiter  is  the  tendency  for  both  the  pain  and  the 
tenderness  to  become  diffused,  presuming  that  they  have  been  previously 
local  i  soil. 

Vomiting  in  intussusception  is  by  no  means  so  conspicuous  a  symptom 
as  it  is  in  other  forms  of  acute  intestinal  obstruction,  &uch  as  in  stranguhi- 
tiou  by  bands.  It  does  not  appear  so  early  ;  it  seldom  becomes  excessive 
or  very  distressing  j  it  is  less  ofteti  stereo raceoua,  and  is  apt  to  fluctuate 
considerably. 

In  aljout  three  fourths  of  the  acuter  cases  it  appears  with  the  earliest 
symptom?^,  coming  on  either  with  tlie  pain  or  a  little  while  after  iL  In 
the  remaining  cases  it  appears  latt-r,  and  on  an  average  about  the  third 
day.  In  aWut  8  fier  cent  of  the  acute  and  subacute  eiises  vomiting  does 
nofc  ftpyiear  to  have  occurre<l  at  all  during  the  course  of  the  malady. 

There  is  ohen  great  irrrgularity  in  the  appearance  atid  character  of 
the  8ickne.ss.  Indeed,  as  a  nde  in  intussusception  this  syniptom  is 
marked  by  considerable  fliietnations.  In  many  eases  the  vomiring,  after 
having  been  severe,  has  been  absent  for  several  days  together.  In  several 
examples  of  the  acute  form  of  the  nuiladv  wdiich  I  have  collected  the 
patient  w^as  only  sick  once,  while  in  other  instances  the  vomiting 
appeared  at  long  and  irregular  intervals.  The  attacks  of  vomiting  often 
coincide  with  atLicks  of  pain.  In  one  case  of  acute  invagination  where 
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th6  sickness  hail  ceased   the  symptora  was  set  up  airesh  hj  intrcNllfl 
the  finder  into  tlie  rectum. 

The  examination  of  a  nnmher  of  recorded  csabs  showa  thai  tk 
vomiting  is  least  severe  hihJ  most  inconstant  in  those  cases  thai  m 
as^eciated  throughout  with  diatrhfeiu  Very  often  also  it  ia  slight  io 
degfi^e  in  tho^^e  instances  uf  the  malady  that  are  attended  by  distiiictij 
paroxyamal  p;iin.  In  other  words^  the  sickness  is  least  troublcioQw 
wlien  tlie  lumen  of  the  bowel  is  still  patent  Most  of  the  worst  mstaaces 
have  heen  in  crises  marked  by  early  and  persistent  cori^ti^iation,  «i 
chiding  from  that  term  the  passage  of  blood  and  mucus   i  *^tii 

fueces.      In  any  cisc  the  sudden  cessation  of  diarrhcea  ia  usu^ 
by  an  increase  in  the  vomiting. 

In  many  instances  the  vomiting  gives  much  temporary  relief, 
ia  especially  the  c:ise  when  it  apf^ars  at  long  intervals.      This  feattiiv 
more  marked  in  thu  vomiting  of  intussusception  thao  in  uuy  other  fan 
of  obstruction. 

The  vomited  luitter  is  usually  alimentary  or  bilious*  Fnsoki 
vomiting  is  nut  met  with  in  more  than  25  per  cent  uf  all  cams  d 
acute  or  subacute  i n tusjiu seep ti oil  In  chronic  cases  it  occurs  only  m 
about  7  per  cent.  In  the  acute r  cases  stercoraceous  vomiting  i*  in 
nearly  every  instance  assoi-iated  with  con8ti|»Atioi»,  or  at  least  wiih  ibe 
passage  of  no  faecal  matter  in  the  discharge  from  the  anus*  It  is  tuei  with 
most  frequently  in  invaginations  about  the  ilec^-esecal  region,  and  thta  b 
those  involving  the  lower  extremity  of  the  small  intestine.  It  appear^ 
on  an  average,  on  tlie  fourth  or  fifth  day.  Often,  however,  it  doirf  M 
appear  for  a  week  or  a  fortnight,  or  not  until  near  the  end  of  lit 
case,  when  the  progrt^ss  of  the  malady  is  distinctly  subacute.  Id  Itro  cr  | 
three  instances  blood  has  appeared  in  the  vomited  matter.  This  syioplOB 
is  usually  met  with  in  children  and  in  enteric  intnssusceptiona. 

On  the  whole,  it  may  be  s<iid  tliat  vomiting  is  most  marked  in  tht 
enteric  and  ileo  colic  invaginations,  less  marked  in  the  ileacnoi 
and  least  so  in  the  colic  and  rectal  varietiea. 

The  state  of  the  bowels  in  intussusception  presents  vcrf  diatiKt| 
characters.  As  a  result  of  the  violent  jieristaltic  action  excited  lif  tfc* 
invagination,  diaiThrea  is  a  very  common  condition  ;  and  as  a  conaaq^moar 
of  the  great  i-ngorgeinent  of  the  intus^usceptum  it  follows  that  tki 
motions  passed  are  usually  stained  with  blooii.  When  the  luniMi  of  1^ 
bowol  becomes  so  occluded  tliai  no  more  faecal  matter  jKtases,  tJ»e  ev 
tions  may  consist  simply  of  bloody  mucus. 

Constipation,  as  indicated  by  tlie  passage  of  no  fsBcal  matter,  ii  i 
common  in  intussusception.  In  the  majority  of  the  acute  mud 
cuses  there  is  some  diJirrhcea  at  firsts  and  then  alianlate 
towards  the  end  of  the  case.  The  occurrenc«  of  more  or  l«i  cm- 
stipution  as  a  marked  feature  during  the  progress  of  the  utaladj  doa 
not  pertain  to  more  than  30  per  cent  of  the  casea,  SoiseCiBit 
diarrhoea  continues  throughout  the  whole  course  of  the  eaee,  betn^  m  « 
rule,   more  marked   at    the    beginning  than  at   the  end«     At  the  man 


tinQG  it  may  he  iiotkel  that  a  severer  diarrho?a,  or  a  dbirrhrca  after 
coiistijKiticm,  may  jii^ctde,  attend,  or  follow  the  elimination  of  a  gan- 
grenous inLua8Usce[itum.  Sometimes  a  loose  state  of  the  bowels  alternates 
with  some  constipation^  but  this  conditiun  is  more  usual  in  the  chronic 
forma  of  the  malady.  The  diarrha'a  may  lie  severe  ;  and  from  ten  to 
twenty  evacuations  may  pass  in  the  twenty-four  hours. 

The  occurrence  of  hloo«l  in  the  stools  is  a  strikiTig  feature.  As  a  rule, 
the  more  acnte  the  case  and  tlie  more  violent  the  strangulation,  the  more 
conspicuous  the  luemorrhage.  In  acute  c:xses  thtss  s}m|itom  is  present 
in  about  80  pt-r  cent  of  the  examples.  It  is  met  with  less  frequently 
in  those  following  a  subacute  course,  and  is  found  in  no  more  than  50 
per  cent  of  the  chronic  cases.  It  is  perhaps  more  marked  in  cbiidren 
tlian  in  adults.  It  is  most  frequent  in  the  ileo- colic  varieties^  then  in  the 
ileo-ca^cal,  next  in  tlje  colic,  and  js  probably  laist  frequent  in  enteric 
invaginations.  The  amount  of  blood  is  usually  not  excessive ;  the 
haemorrhage  may,  however,  he  so  profuse  as  to  be  the  principal  cause  of 
death  ;  the  clots  of  blood  may  bhick  up  the  hunen  of  the  intussuscej  turn, 
and  njay  even  ping  the  bowel  below  the  seat  of  the  invagination.  In 
any  Ciise  the  symptom  is  usually  more  marked  at  the  cmtset  of  the 
attack  than  during  its  lat4^r  progress.  Bleeding  mii}%  however,  attend  the 
evacuation  fif  the  intussusceptum. 

Tenesunis  is  a  striking  symptom.  It  is  more  commonly  n^et  with  in 
acute  and  subacute  than  in  chronic  cases.  Indeed,  other  things  being 
equal,  the  more  clironic  the  case  the  less  fiequent  is  tlie  appeanince  of  the 
symptom.  I  find  that  in  acute  and  subacute  forms  tenesmus  occurs  in 
about  55  per  cent  of  the  examples.  Kafinesque  finds  aii  account  of 
the  occurrence  of  this  symptom  in  only  13  per  cent  of  distinctly 
chronic  Ctises.  The  fre*|ueucy  and  severity  of  the  tenesmus  de]>end 
maitdy  upon  the  nearness  uf  the  intussusception  to  the  anus.  The 
symptom,  therefore,  is  very  usual  in  rectal  and  cobc  invaginations,  is 
common  in  the  more  extensive  ileo-caacal  varieties,  and  is  least  often  met 
with  in  the  pure  enteric  forms. 

Tenesmus  is  usually  an  early  aymptoni  of  intussusception,  and  indeed 
is  often  among  its  first  manifestations.  It  may  be  so  persistent  and 
so  severe  as  U)  cause  intense  distress.  When  the  invagination  occupies 
the  rectum  or  sigmoid  flexure  the  tenesmus  may  be  followed  by  paralysis 
of  the  sphincter  ani,  whereby  a  patulous  condition  of  the  anus  is  pro- 
duced. 

Prostration. — In  the  more  acute  cases  there  is  much  collapse,  especially 
in  the  young ;  but,  on  the  wliole,  the  amount  of  shock  is  less  than  in 
strangulation  by  hiinds.  In  the  acute  cases  the  temperature  is  anb- 
normal.  In  the  majority  of  tlie  cases,  and  esjiecially  in  those  distinctly 
subacute,  the  temperature  is  mixmal  or  a  little  above  subnorriiaL 

Intense  thir^t,  as  in  cases  of  stran;.'ulation  by  banda»  is  not  common. 

The  child  is  very  restless  and  peevish. 

The  abdoniiunl  walls  are  flaccid  unless  some  peritonitis  has  set  in. 

Meteorism  is  quite  nire  except  iu  cases  associated  with  pronounced 
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constipation.  It  is  thus  most  commonly  met  with  towards  the  end  « 
the  attack.  Wiien  diarrhoea  exists,  not  only  is  no  meteorism  pmem 
but,  on  the  contrary,  the  abdomen  is  often  distinctly  sunken.  On  tLi 
cessation  of  the  diarrhoea  the  symptom  may  appear.  It  is  usually  qniii 
moderate  in  degree.  It  is  needless  to  say  that  it  appears  to  a  greaUrci 
less  extent  when  peritonitis  sets  in. 

The  "  signe  de  Dance  "  is  of  little  or  no  value.  It  is  said  to  o«i 
in  cases  where  the  caecum  has  become  invaginated,  as  in  the  ileo-cca 
forms  of  the  disease  ;  it  consists  in  a  depression  about  the  right  flank o 
right  iliac  fossa.  It  is  supposed  to  indicate  the  dii>placeiiient  of  tk 
caput  coli. 

A  tumour. — ^The  presence  of  a  tumour  formed  by  the  invagiiut« 
mass,  and  to  be  felt  either  through  the  abdoiuinal  parietes  or  rectum,  i 
to  be  discovered  in  a  little  less  than  50  per  cent  of  all  cases,  and  wod 
appear  to  be  not  more  frequently  felt  in  the  chronic  than  in  icni 
forms.  The  tumour  is  most  frequently  associated  iv^ith  the  ileo-ccc 
and  the  colic  varieties,  least  frequently  with  the  enteric  and  ileo-cob 
It  is  usually  more  distinct  in  children  than  iu  adults.  The  tumoi 
varies  in  size.  It  may  be  as  small  as  a  hen's  egg,  or  it  may  attain  tl 
thickness  of  the  adult  forearm.  It  is  cylindrical,  and  is  very  comtuon 
described  as  sausage-shaped.  It  often  shows  the  distinct  curve  of  tl 
intussusception.  As  regards  length,  it  is  usually  short,  and  very  raw 
exceeds  six  inches.  This  limiUition  in  length  does  not  necessari 
correspond  to  tlie  length  of  the  invagination  mass  ;  it  depends  rath 
upon  its  position.  The  tumour  is  not  evident  when  it  occupies  t 
hepatic  or  splenic  flexures  of  the  colon,  and  thus  the  portion  that  can 
detected  cannot  well  exceed  the  length  of  the  transverse  or  descendi 
colon,  or  of  part  of  the  right  limb  of  the  large  bowel. 

Sometimes  it  assumes  the  appearance  of  a  double  tumour,  one  pi 
having  been  felt  in  the  transver&e  and  the  other  in  the  descendinf*-  cole 
the  intermediate  portion  in  the  splenic  flexure  not  being  evident 
the  ileo-ca3cal  variety  the  tumour  will  be  more  distinct  the  nearer  t 
mass  to  the  rectum ;  while  in  the  caecum  and  lower  ascending  colon  t 
tumour  must  necessarily  be  small.  The  rarity  of  a  tumour  in  tlie  il< 
colic  variety  is  explained  by  the  small  size  of  those  invaginations  wli 
simple,  and  by  the  fact  that  the  intussusceptum  is  composed  of  sm 
intestine  enclosed  in  large.  Thus  it  happens  that  the  tumour  is  most  oft 
met  with  over  the  descending  colon,  and  next  in  frequency  over  t 
transverse  colon.  Enteric  invaginations  usually  form  a  tumour  in  t 
caecal  region,  the  lower  ileum  being  the  part  most  often  involved. 

The  tumour  varies  in  distinctness,  and  it  is  seldom  that  all  parts  of 
can  be  made  out  equally  well.  It  usually  appears  fixed  ;  but  it  m 
often,  especially  in  chronic  cases,  be  observed  to  change  its  positi( 
now  to  advance  along  the  colon  in  the  direction  of  the  anus,  and  now 
return  in  the  inverse  direction.  It  can  often  be  made  to  move  under  t 
use  of  an  enema,  the  mass  being  forced  hack  towards  the  csecum  ;  tl 
can  only  occur  in  invaginations  that. involve  tlie  colon.     The   pro<'res8 
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the  iriva^iiKiLioii  from  the  ca?cum  to  the  recttim  can  often  he  distinctly 
watclied.  A  ttJtuour  wiiiL'li  remains  long  btatwimrj  in  the  ca^cal  region 
prohahly  thjieiuls  upon  an  i!eo  colic  invagination. 

In  consistence  it  (eels  hard  and  resisting.  Its  density  may  vary 
greatly.  During  attacks  of  |iain  it  may  he  large,  proniinLtit,  and  hard  ; 
during  the  intervals  it  often  becomes  less  distinct  and  softer.  When 
first  noiiccd  it  frequently  happens  that  it  is  only  present  while  |iainful 
peristaltic  movements  are  going  on,  being  tpiite  absent  ivhen  the  fiatient 
im  free  from  pain.  When  it  has  existed  for  some  time  it  is  gi^nerally 
tender  ;  Imt  in  earlier  periods  any  ['ain  that  niav  he  frit  \i\  it  is  often 
relieved  by  pressure.  In  a  doubtful  case  an  ex.imination  of  the  aljdomcn 
should  be  ma»le  under  chloroform. 

In  about  th  per  cent  of  the  cases  in  which  a  tumour  is  jiresent  it  may 
be  felt  in  the  rectunj  or  nniy  project  at  tlie  anus.  This  condition,  as  may 
be  surmised,  is  almost  limited  to  the  colic  and  ileO'Ca?cal  invaginations. 
It  apjM  ars  much  more  frequently  in  cbildren  than  in  adults ;  in  childi-en, 
moreo\'er,  llie  lumour  reaches  the  rectuui  much  more  quickly,  owing  to 
the  greater  mobility  of  a  child's  colon.  In  such  patients  it  has  reached  the 
rectal  region  by  tlie  sectmd  ^'^"^  f>f  the  attack,  and,  as  already  stated,  may  W 
one  of  the  early  evidences  of  the  invagination.  As  a  rule,  the  tumour 
appears  in  the  rectum  much  later ;  on  an  average  (in  acute  and  subacute 
caaes)  on  the  seventh  day.  In  chriuiic  forms  the  average  date  for  the 
appearance  of  the  miiss  in  the  rectum  is  the  fifteenth  day.  It  has,  however, 
appeared  a^  late  as  the  third  and  fourth  nuinths,  am!  in  one  case  as  late 
as  the  seventh  month  of  tlie  dnratiuii  of  the  symptoms.  The  protrusion 
is  usually  small  (being  about  three  inches  in  length)  and  conical  in  shape; 
hut  it  may  attain  greatrr  length  (I  have  sren  one  eight  inclies  long),  and 
casrs  are  rcporteii  where  ten  and  twelve  inches  of  liowel  have  priijected 
from  the  anus.  The  protruding  mass  is  usually  deeply  congested  and 
mnch  altered  in  structure.  It  may  Ije  gangrenous.  Even  when  it  has 
protruded  for  some  time  at  the  anus  the  intussusception  has  been  saicceas- 
fuUy  reduccil  by  enemas,  insufllation,  or  laparotomy.  At  the  apex  of 
the  projecting  tumour  the  ileo-Ciecal  vahe  may  be  jiresented,  and  near 
its  extremity  the  orifice  of  tlie  appendix.  AVhen  examined  hy  the  linger 
intnuluced  intir  the  recttrm,  the  tumour,  Viefi^re  it  has  prolapsed,  presents 
tolerably  characteristic  features  to  the  touch  ;  its  swollen  extremity  with 
its  narrowed  hi  men  has  been  many  times  compared  to  tlie  os  uteri. 

The  tumour  when  in  the  rectum,  or  when  protruding  beyond  it,  has 
often  l>een  tlie  cause  of  an  error  in  diagnosis ;  it  has  been  mistaken  for 
prnlaj>se,  for  rectal  polypi,  and  for  piles.  Unfortunately  the  error  has 
aometinjcs  extended  fr^mi  diagnosis  to  treatment,  and  the  mass  has  been 
incised,  or  cauterised,  i>r  even  cut  off. 

(f/)  Andt  olstnuiitm  hif  (jnU-sti7u\%  fareifjn  hodies^  ff/c— Tliere  may 
be  a  history  of  foreign  bodies  swallowed.  Gall-stones  are  much  more 
common  in  women  than  in  m^xu  The  average  age  is  fifty  to  sixty- 
five.  Gall-stones  may  have  been  passed.  There  may  bo  no  history  of 
hepatic  colic.     Stones  which  cause  obstruction  have  passed  direct  from 
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I  the  gall-bladder  to  the  duodenum  or  neighbouring    small   intestine  bj 

ulceration ;  a  stone  which  could  pass  the  common  bile-duct  could  not  J 
t  itself  occlude  the  bowel. 

J  It  will  be  convenient  to  deal  with  obstruction  by  gall-stones  as  tvpioi 

]  of  the  present  series  of  cases. 

J  In   the   first  place,    if   there   need    be    no   history    of    hepatic  colic 

i  there  is  often  evidence,  on  the  tether  hand,  of  a  previous  local  pentoniti 

in  the  neighbourhood  of  the  gall-bladder,  such  **  attack"  representing  lb 
time  of  the  passage  of  the  stone  from  the  gall-bladder.  In  man; 
instances  symptoms  of  obstruction  have  appeared  very  soon  after  tb 
supposed  entrance  of  the  stone  into  the  bowel ;  in  other  cases  a  Iod 
-j  interval  has  elapsed. 

\  In  perhai)8  a  large  number  of  cases   a  gall-stone    of    considerate 

J  magnitude  may  pass  along  tlie  bowel  without  exciting  any  marked  di 

j  turbance,  and  may  only  cause  trouble  when  it  comes   to  be  evacuated  \ 

i  the  anus.     In  other  instances  the  passage  of  the  calculus   is  marked  I 

attacks  of  colic  from  time  to  time,  by  irregularity  in   the   motions,  \ 

\  some  meteorisra,  and  by  vomiting.     The  symptoms  may  be   severe  whi 

i  they  last,  and  indicate,  no  doubt,  a  complete  but  temporary  olistnictioi 

\  The  symptoms  after  being  violent  are  nut  infrequently  relieved  sudden! 

and  tlie  patient  passes  in  a  few  moments  from  a  state  of  intense  sufferii 

*  to  a  condition  of  almost  perfect  ease.     Such  a  transition  is  probably  coi 

■J  cident  with  the  passage  of  the  concretion  through  the  ileo-caecal  valve  in 

^  the  colon,  where  it  ceases  to  give  trouble.    The  length  of  time  which  nu 

intervene  between  an  attack  of  obstruction  and  the  actual  passage  of  tl 

stone  may  be  considerable ;  it  may  amount  to  one  or  two  weeks. 

In  a  great  number  of  cases  the  clinical  history  is  as  follows  : — Tl 
patient  dies   of   an  attack   of  acute    intestinal   obstruction.       In  the 
i  attacks    there    is    pain    more    or    less    persistent    and     of     a     colici 

!  character,  vomiting  that  is  usually  very  copious  and  may  become  steix 

raceous,  constipation  that  soon  passes  into  absolute  obstruction  a] 
more  or  less  meteorism  of  the  abdomen.  These  attacks,  as  a  rule,  do  n 
arise  suddenly.  They  are  not  associated  with  the  severe  pain  th 
marks  some  forms  of  acute  obstruction,  such  as  strangulation  by  a  baii< 
and,  as  a  consequence,  they  are  not  attended  by  so  much  collapse,  T 
vomiting  is  often  very  frequent  and  copious,  and  in  the  majority  of  casi 
where  tlie  lower  ileum  is  concerne<i,  becomes  faeculent  before  deal 
There  is  no  marked  abdominal  tenderness  unless  peritonitis  be  setting  i 
It  is  only  in  the  rarest  instances  that  any  tumour  has  been  detected. 
j  So  far  as  recorded  cases  show,  the  average  duration  of   these  acn 

final  attacks   is   seven   days,   the   shortest  period  being   four    days,  t 
longest  fifteen  days. 

These   attacks    have   often    boon    preceded    by   similar    evidences 
obstruction,  which  may  or  may  not   have   been  brought   a}x)ut    by  t 
same    stone.      Thus    one    patient   had    two    attacks,    the    previous    o 
occurring  three  months  before  death  ;  another  had  three  attacks  whi< 
appeared  eighteen  months,   twelve  months,  and   six  days   respective 


before  dcith.  In  another  instance  the  patient  is  described  03  having 
had  many  attacks  like  that  which  proved  fatal  in  the  end. 

In  tlie  intervals  between  such  attacks  the  bowel:*  have  usually  been 
irregnlar  ami  the  patient  liable  lo  digestive  disturbances  and  to  sickness. 

In  another  set  of  cases  the  obstruction  leading  to  dt^^ith  hns  I>een 
more  chronic.  There  has  been,  perhaps,  iih.solute  constijxition  for  twenty 
days  befoie  the  deceiise  of  the  p<iticnt,  and  the  progress  of  the  case 
may  have  been  indolent  and  gradual.  Such  cases  also  may  or  may 
not  have  been  associaled  with  previous  attacks  of  intesLinal  disturbance. 
In  tliese  more  chronic  cases  all  the  svm{>toms  are  less  marked  ;  the 
]mii  may  be  intennittent,  the  vomiting  is  less  pronounced  and  is  rarely 
feculent,  there  may  be  some  meteorism,  and  the  coils  of  intestine  may  be 
visible  through  the  parietes. 

In  a  third  series  of  caises  the  stone  would  appear  to  cause  but  partial 
obstnjction,  and  symptoms  are  produced  which  are  identical  with  those  of 
stricture  of  the  small  intestine. 

Concerning  partial  obstruction,  it  should  be  noted  that  an  impacted 
calculus  may  in  time  push  out  a  diverticulum  from  the  intestinal  wall,  and 
thus  become  encysted  without  otTering  a  great  obstacle  to  the  passage 
of  intestinal  matters.  This  is  siiid  lo  occur  most  frequently  in  the 
dnntlenum,  but  jMobably  the  cases  thus  ilescril>ed  are  rather  instances  of 
a  gall-iitune  making  its  way  towaids  the  duodenum  by  direct  ulceration 
from  the  gall-liladder. 

It  will  be  olivious  that  the  symptoms  xunat  dcpenil  somewhat  upon 
tlie  position  of  the  slone  in  the  intestine.  The  nearer  the  otjstructioti  to 
the  stomach  the  more  markeil  is  the  vomiting,  and  the  less  marked  or 
the  longer  delayed  are  the  evidences  of  interference  with  the  action  of  the 
bowels.  In  some  cases  of  impaction  in  the  jejntviim  the  vomiting  has  Vwen 
very  severe  and  remarkably  copious.  The  symptoms  have  Ijccome  almost 
immediately  exaggerated  by  the  taking  of  Ukm]^  while  constipation  has 
not  become  pronounced  until  the  other  symptoms  have  existed  for  some 
time.  In  a  case  of  Dr,  Pye-SmitliX  hi  which  the  gall  stone  w^as  in  the 
upper  part  of  the  jejunum^  the  vomiting  was  profuse ;  no  less  than-  one 
ami  a  quarter  gallons  of  bilious  Huid  were  ejected  in  forty-eight  houi's. 
The  pa t it? n 1 1  i v cd  six  days. 

Obstruetio!!  is  often  assisted  by  abrupt  bending  of  the  bowel  at  the 
point  of  impaction  of  the  stone. 

Spontaneous  evacuation  of  the  stone  may  occur  even  after  symptoms 
of  great  severity.  Thus,  in  the  case  recorded  by  Dr.  C,  Martin,  the 
patient  siiffered  from  absolute  obstruction  lastitig  six  days;  the  vomititig 
became  severe^  and  was  at  last  stercoraceous,  hut  nn  the  morning  of  thts 
seventh  day  a  motion  was  passed  which  was  followed  by  the  evacuation 
of  a  large  stone.  The  patient  rapidly  reci>vered.  The  concretion  had  a 
circumference  of  3  J  inches. 

In  another  case,  quoted  by  Dr.  Sands,  a  woman,  aged  forty,  suffered 
from  obstruction  due  to  the  impaction  of  a  gall-stone.  The  constipalitiu 
was  complete  for  four  weeks.     At  tlie  end  of  that  time  a  motion  was 
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1  passed,  and  was  followed  seven  days  later  by  a  biliary  calcalns  witi 

^  circumference  of  three  inches.      Stercoraceous   vomiting  set  in  on  t 

j  third  day  and  lasted  for  three  weeks.     The  patient  had   been  treated 

-j  aperients  and  by  enemas.     She  made  a  good  recovery. 

•j  The  symptoms  produced  by  enterolitliSj  wliich  may   be  conFemeol 

considered  here,  vary  greatly,  and  depend  a  good  deal  uj>on  the  sitnid 
I  of  the  mass  in  the  intestine.     They  very  rarely  cause  sudden  occlusioii 

the  bowel.     Death  may  be  due  to  an  acute  attack.      The  stone  may  fa 
;  a  diverticle  for  itself  in  the  bowel. 

The  symptoms  of  intestinal  stone  are,  as  a  rule,  distinctly  chron 
In  some  instances   there   is  a   history  of  long -continued    digestive  d 
.4  turbances,    with    occasional    attacks    of    pain    and     sickness,    and  ir 

generally  some  amount  of  constipation.     The  patients,   indeed,  pR« 
the  symptoms  of  a  persistent,  incomplete,  and  inert  obstruction  in  1 
intestine,    and    are    apt    to    become    emaciated    and    hypochondriac 
.  Symptoms  such  as  these  may  continue  for  years. 

]  B.  The  chronic  cases.  —  The  causes  of  chronic  obstruction  of  I 

i  bowels  are  very  numerous  and  very  varied.     For  diagnostic  purposes  1 

cases  may  be  divided  into  the  four  following  classes  : — (a)  Stenoses  of  1 

small  intestine ;   (b)  Stenoses  of  the  large  intestine ;    (c)  Faecal  accumi) 

'  tion  ;  (d)  Chronic  intussusception. 

(a)  Stenoses  of  the  small  intestine. — In  the  matter  of  sex  there  is  nothi 
clinically  to  notice.  K on-cancerous  strictures  usually  occur  about  ea 
middle  life ;  cancerous  stricturt-s  are  rare  before  forty.  I  have,  howet 
met  with  a  case  in  a  woman  of  twenty-two.  Certain  strictures  of  t 
bowel  are  congenital. 

Previous  history. — In  non-cancerous  cases  there  will  often  be  a  hisU 
of  ulcer  of  the  intestine,  or  of  conditions  that  may  lead  to  destruct 
changes  in  the  gut ;  for  example,  tuberculosis,  dysentery,  inju 
strangulated  ln^rnia,  perityphlitis,  pelvic  peritonitis,  and  so  forth. 

Course. — The  onset  is  usually  gradual.  The  course  of  the  maladi 
slow  and  peculiarly  irregular.  Acute  attacks,  due  to  temporary  block 
of  the  canal,  of  obstructi(jn  are  apt  to  appear  from  time  to  time,  1 
the  case  is  often  fatal  in  an  acute  obstructive  attack.  The  conte 
of  the  small  intestine  are  fluid,  and  the  canal  may  be  much  narrow 
before  actual  obstruction  takes  place. 

The  most  conspicuous  feature  of  stenosis  of  the  lesser  bowel  is  1 
occurrence  of  attacks  of  paroxysmal  pain  at  longer  or  shorter  intervals, 

The  pain  is  distinctly  intermittent,  and  is  of  the  nature  of  co 
Long  intervals  of  absolute  freed«>m  from  suffering  often  intervene  betwi 
the  attacks.  As  the  intervals  between  the  paroxysms  shorten  1 
attacks  become  of  longer  duration  ;  but,  in  the  earlier  periods  of  the  ci 
these  intervals  may  amount  to  many  days  or  even  weeks.  The  eari 
attacks  of  pain  are  slight,  and  are  usually  ascribed  to  indigestion,  flatulen 
and  the  like.  They  are  very  often  provoked  by  Ibod,  and  especially  by 
digestible  food.    The  pain  radiates  from  the  navel  and  is  seldom  localis 


It  most  iiBimllj^  npjicars  some  three  or  four  hotira  after  food,  rnrely  later, 
but  not  infremieiitly  earlier.  As  time  advances  the  attacks  become  more 
and  more  frec|iient,  and  more  and  more  severe.  When  complete  t»b- 
structioii  sets  in,  as  in  a  definite  att^ick  of  acute  obstructiuu,  the  pain 
becomes  continncma,  but  with  exacerbations. 

In  uncompHcated  cases  there  is  no  definite  local  tendf^rnesa. 

During  the  earlier  attacks  of  pain  there  maybe  naust^a.  In  the  more 
severe  attacks  the  patients  vomit.  Tlie  vomiting  ia  often  provoked  by 
food,  it  is  lato  to  appear,  is  often  scanty,  and,  except  towards  th(*  end  of 
an  acute  olistructive  attack,  is  rarely  fseciilent.  In  the  interval  between 
attacks  of  pain  the  juatient  either  feels  well,  or  merely  coniplaina  of  in- 
digestion, or  of  some  nausea,  and  trouble  with  the  lioweK 

On  the  whole,  it  may  be  Baid  that  vomiting  is  neither  pronounced  nor 
very  distressing.  It  is  a  little  more  marked  the  higher  up  the  obstruc- 
tion.    It  may  be  Baid  to  exhibit  considerable  fluctuatiun. 

The  state  of  the  bowels  is  subject  to  the  greatest  variatiom  In  about 
60  per  cent  of  cases  consiiiMition  is  the  prominent  feattne.  In  some- 
thing less  than  40  per  cent  there  is  constipation  alternating  with 
diarrhoea  J  but  in  a  very  few  caaes  only  is  diarrhcea  the  ordinary 
condition  of  the  bowels.  During  the  initial  attacks,  and  during  the 
fin.d  attack,  cons tipit ion  is  almost  invariable,  and  may  remain  absolute 
fi^r  many  days,  or  even  f^r  tw*o  or  for  three  weeks.  The  constipation  afc 
first  yields  to  treatment,  but'so^m  becomes  more  and  more  obstinate.  It 
is  imp(irtant  to  note  that  the  earlier  attacks  are  often  relieved  at  once  by 
an  aperient.     Like  relief  may  follow  the  use  of  an  enema. 

Somi  times  an  attack  of  long- continued  constipation  is  suddenly 
rebelled  by  a  copious  and  spontaneous  stool.  In  such  cases,  probably,  the 
plug  or  other  obstructing  agent  has  yielded  abruptly. 

It  is  not  very  uncommon  for  tLe  patient,  after  days  or  weeks  of 
alisolute  olistruction,  to  pass  a  copious  motion  just  before  death. 

In  caaea  of  cancerous  stricture  dark  coloured  clot^  (containing  altered 
blood)  are  passed  in  rare  instances  ;  less  rarely  the  motions  are  discoloured 
by  blood. 

Tenesmus  is  practically  unknown. 

As  regards  the  general  cojidition  of  the  patients,  they  become  pro- 
gressively weaker  as  the  disease  advances,  being  worn  out  by  the  freqnent 
attacks  of  pain  and  vomiting,  and  enfeebled  by  the  loss  of  appetite  that  is 
often  a  coraspicuous  symptonu  Kmaciation  h  usually  pruriouneed,  and 
the  patient's  wasted  and  cachectic  aspect  may  be  such  as  to  sugijjest  the 
presence  of  maUgnant  disease  in  civses  of  a  non-malignant  nature.  In 
examples  of  cancerous  stricture,  emaciation,  loss  of  appetite,  and  loaa  of 
colour  are,  of  course,  all  much  more  marked. 

The  state  of  the  abdomen. — ^The  abdominal  walls  remain  flaccid  except 
during  some  of  the  more  painful  paroxysms,  or  after  the  occurrence  of 
peritonitis. 

During  the  attacks  of  obstruction  there  will  be  ^ome  meteorfsm, 
which,  however,  is  never  excessive.     In  the  intervals  between  the  attacks 
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the  abdomen   will    not    he   swollen  ;    its  walls,   indeed,    are  eotmaoolf 
retracted,  especially  in  ciises  associated  with  much  wasting  and  diarrbfia 

It  IB  very  usual  for  tlie  moFements  of  the  intestinal  coils  to  be  rmhk 
through  tlie  parietes^  a  circumstance  that  is  best  seen  during  Um  pff- 
oxysras  of  pain.  This  symptom  is  one  of  the  utmost  importanw ;  it 
indicates  tlie  preaeiice  of  a  long-abiding  incomi>lete  obatniclioo  and  d 
hypertroplued  coils  above  it. 

In  no  instance  among  the  recorded  n on  malignant  caaas  waa  taf 
tumour  to  lie  felt,  nor  any  localised  duUiess  that  could  aaaiat  in  tk 
diagnosis  of  the  ailment 

In  the  cases  of  cancer  a  tumour  has  been  detected  in  some  30  per 
cent  of  the  recorded  cases. 

Areas  of  dniness  due  lo  an  accumulation  of  fluid  in  tho  gut  aboTft  tll» 
stricture  are  fairly  comm*in  ;  ecjually  common  is  it  to  obtain,  oa  ftif^ 
tion,  splashing  sounds  as  of  water  in  a  membranous  bag. 

Knmbling  and  gurgling  sounds  are  commonly  heard,  and  are  flOJiiik 
to  others  i)esidG  tho  patient.  They  are  especially  noticed  during  lh« 
attacks  of  pain.  Tlicse  sounds,  together  with  the  movemrnta  of  fuAb 
coils,  are  much  increased  by  purgatives. 

Excefit  in  the  early  stages  purgativea  are  often  attended  by  mncli  _ 
and  much  commotion  within  the  abdomen.     After  the  bowela  have  acle4 
however,  there  is  much  relief. 

It  has  been  said  already  that  cases  of  stricture  of  the  Icwer  hoimi 
are  usually  attended  by  certain  painful  attacks,  at  intervals,  whidi  ia- 
dicate  a  temporary  obstruction  of  the  strictured  part  It  may  he  nndilf 
understood  that  the  first  occurrence  of  this  obstniction  rnay  alio  he 
the  last — that,  in  fact,  tlie  stenosis,  after  existing  for  some  time  witboQl 
causing  symptoms,  may  become  suddenly  occluded,  and  that  thii  ocdo- 
sion  may  bring  about  a  fatal  issue.  Such  a  case  is  reported  by  Bttif^ 
It  concerns  a  man,  aged  forty-nine,  who  had  been  liable  for  soine  fltoodii 
to  constipation.  For  some  <lays  before  his  admission  intt»  hoepital  lie  kal 
had  some  pain  in  the  lower  part  of  his  abdomen.  On  admiMiafl  tie 
limbs  were  cold  and  cy  a  nosed,  the  face  livid,  the  eyes  stinken,  tlw*  patitiil 
much  troubled  by  vomiting,  and  the  pulse  very  small  and  fe<»b)e.  llNVi 
was  constrjtatiori.  An  epiiiemic  of  cholera  existed  at  the  ttnie»  and 
case  was  taken  for  an  example  of  that  disease.  The  patient  wmm  tnslel 
by  hot  baths  and  by  stich  mi'asures  as  were  then  in  vuL'ue  for  the  treal' 
ment  of  cholera.  He  diefl  on  the  eighth  day  after  admission*  Befoiv 
death  stercoraceous  vomiting  had  occurreil,  and  the  general  cbameterrf 
the  case  had  been  recognised.  The  autopsy  revealed  the  stnctxun  in  ifci 
lower  ileum  which  would  barely  admit  a  crow-quilL 

With  this  form  of  intestinal  obstruction — considered  purely  eHnJiaHf 
— must  be  associated  for  diagnostic  purposes: 


(a)  Simple  and  malignant  strictures  of  the  small  intestine. 
(fi)  Some  cases  of  adhesions  binding  some  portion  of  the  bowvl ; 
^ed  loop  or  fixing  it  in  a  bent  position. 
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(y)  Cases    of   compression   or  matting   together  of  several   coils  of 

intestine  by  adhesions. 
(5)  Ohstmctinn  by  neoplasms, 

(«)    Some  cases  of  ohstr action  by  gall-stones  and  foreign  bodies. 
(0  Some  cases  of  compression  by  a  tumour  outside  the  gut. 

All  these  forms  of  intestinal  obstruction  may  present  symptoms  which 
resemble  one  another  more  or  less  closely,  and  which  st;em  to  fiml  their 
typical  representation  in  a  case  of  stricture  of  the  lesser  bowel  In  each 
instance  it  will  be  noted  tiiat  there  is  some  permanent  bnt  partial 
occhisiim  of  tbe  intestine.  The  resemblance  between  these  variuns  f«irms 
of  intestinal  obstruction  is  very  commonly  so  close  that  a  precise  differ- 
ential iliagnosia  is  impossible.  In  the  second  and  third  forms  there  will 
probably  be  some  history  of  the  local  peritonitis  which  gave  rise  to  the 
adhcsirins  producing  the  oljstruction.  In  the  fifth  form  there  will  be 
the  history  of  gall-stones  or  fort-ign  Wires,  In  the  sixth  variety,  the 
tnmonr,  which  will  probably  have  origin  in  the  pelvis,  may,  in  many 
instances,  be  obvious  upon  examination. 

{h)  Stenoses  of  the  large  iittestinr, — In  these  cases  the  symptoms  are  very 
similar  to  those  of  stenosis  of  the  small  intestine.  In  the  nnitier  of  sex 
and  age  and  previous  history  there  are  the  same  circumstances  to  be 
noted  which  have  Wen  alluded  to  in  tbe  previous  [mmgniph. 

The  course  of  the  malady  is  attended  by  a  similar  irregularity,  and  by 
the  sjimt*  kind  of  paroxysmal  attack. 

The  pain  is  of  the  same  paroxysmril,  colicky  character,  hut,  on  the 
whole,  is  much  less  severe. 

The  interval  of  time  between  the  earlier  attacks  is  often  consiiler- 
able.  Thus  in  one  case  nine  months  elapsed  between  the  first  and  the 
second.  In  other  instances  tliere  have  been  three  or  four  attacks  a  year 
for  some  years.  As  tbe  stricture  narrows  these  occurrences  become  more 
frequent  ami  more  troublesome. 

Unlike  the  strictures  of  tbe  small  intestine,  stenosis  of  the  colon  is 
generally  iinattended  by  symptoms  of  the  nature  of  iudigestion.  There 
is  usually  bnt  little  connection  between  the  attacks  of  pain  and  the 
indigestion  of  food. 

The  attacks  in  cases  of  stenosis  of  the  lesser  bowel  are  commonly 
relieved  by  the  administration  of  a  purge  ;  but  in  cases  involving 
the  colon  the  opjiosite  usually  obtains.  Aperients  are  apt  to  aggravate 
existing  symptoms — a  circnmstance  that  depends,  no  doubt,  upon  the 
more  solid  character  of  the  contents  of  the  larger  bowel 

The  final  obstruction  is  usually  preceded  by  manj''  nttacka  of 
paroxyanifd  pain.  Between  these  attacks  the  patient  may  feel  fairly 
well,  although  he  is  usually  tronbled  by  conetipationj  or  by  constipation 
alternating  with  diarrh«a  and  with  much  flatulence.  When  the  obstruc- 
tion becomes  absolute  the  character  of  tbe  pain  changes,  just  as  in  the 
case  of  the  small  intestine  ;  it  ceases  to  be  distinctly  intermittent  and 
becomes  more  continuous.     Pain  in  the  back  is  not  uncommon  in  cancer 
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\  of  the  colon,  especially  in  cancer  of  the  sigmoid   flexure.      In  the  k 

:;  stages  of  the  disease  it  may  be  severe. 

-''  The  prevailing  condition  of  the  bowels  is  one  of  chronic  constipttk) 

\  now  and  then  associated  with  spurious  diarrhoea  ;    just   as   is  sea 

cases  of  stricture  of  the  rectum.  Of  thirteen  cases  of  simple  stricto 
constipation  was  the  prevailing  condition  in  eleven  ;  in  the  remainii 
two  exaniples  constipation  alternated  with  marked  diarrhoea.      In  tl 

'  cancerous  cases  diarrhoea,  or  diarrhoea  alternating  with  constipation, 

much  more  common.  In  twenty-eight  cases  of  cancerous  stnctarecc 
stipation  was  prominent  in  fourteen ;  in  the  remaining  fourteen  there  w 
diarrhoea. 

The  final  attack  is  characterised  by  absolute  constipation.  Nothr 
may  pass  the  rectum  for  ten  or  twenty  days  before  death.  In  some  cti 
the  period  of  absolute  constipation  has  exceeded  these  limits,  and  1 
attained  a  duration  of  thirty  and  even  of  forty  days.      During  the  earl 

•  attacks  there  is  also  constipation. 

The  constipation  at  first  yields  to  aperients  or  enemas,  but  in  tii 

f  becomes  more  and  more  obstinate.     Enenjas  usually  act  more  efficient 

than    purgative    medicines.       It    has    been  shown   that    in    some   cai 

,  water  can  be  injected  through  the  strictures  from  below,  but  not  fix 

above. 

;•  Vomiting  is  less  marked  in  stenosis  of  the  colon  than  in  that  of  t 

"  small  intestine.     In  the  earlier  attacks  it  may  be   entirely  absent, 

appear  late  and  be  very  scanty.     In  more  serious  attacks   vomiting 

\  more  frequent,  and  in  the  final  attack  it  is  constant      It  is  seldom  a  d 

tressing  symptom  and  often  fluctuates  in  severity,  being  sometimes  ab« 
for  days,  even  during  the  final  obstructive  attack.  It  is  rarely  fseculc 
except  during  the  obstruction  tliat  immediately  precedes  death.  Ev 
under  such  circumstances  the  cases  of  stercoraceous  vomiting  are  to  the 
of  non-faeculent  vomiting  as  ^\^  to  seven. 

Among  the  more  special  symptoms  tenesmus  may  be  noticed.  Ti 
is  esi)ecially  apt  to  occur  in  cases  of  stricture  low  down  in  the  col< 
and  particularly  in  cases  associated  with  diarrhoea.  It  is  more  mark 
in  the  early  than  in  the  later  stages  of  the  disease,  and  is  more  comm 
in  the  malignant  than  in  the  non-malignant  cases. 

In  some  cases  of  stricture  in  the  lower  part  of  the  sigmoid  flexi 
the  motions  passed  have  been  distinctly  flattened  or  otherwise  altered 
shape.  When  the  stricture  is  in  the  higher  part  of  the  colon  the  f» 
matter  passed  through  the  stenosed  part  becomes  remodelled  in  the  Ion 
portion  of  the  bowel  as  it  passes  towards  the  rectum.  The  shape  a 
size  of  the  motions,  therefore,  are  of  very  little  value  in  the  diagnosis 
stricture  of  the  colon.  The  rod-like  and  tape-like  motions  nearly  alwa 
depend  upon  a  morbid  contraction  of  the  sphincter.  The  motions  1 
'  often  flattened  by  a  very  enlarged  prostate.     I  have  known   a  lar 

rounded  mass  of  faecal  matter,  the  size  of  a  hen's  egg,  to  be  passed' bj 

'^  patient  who  had  a  stricture  that  would  only  just  admit  the  forefinger,  ai 

I  J  which  lay  only  six  inches  from  the  anus. 

i 
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ILemorrlioiJs  are  often  met  with  in  association  with  ranllgnant  disease 
low  down  ill  the  colon. 

A  bloody  tliscliarge  from  the  anus  is  Tm4  with  in  ahout  15  per  cent 

*  o!  all  ciisea  of  cancer  of  th'^  colon  (the  rectum  being  excluded) ;  in  most 

of  tliese  instimces  thci  troithb  is  low  ilovvn  in  the  sigmoid  loop.      When 

a  cancer  is  situated  low  down  the  motions  are  now  and  then  streaked 

witli  bloud  and  nnu'us. 

BalliKinirif!;  of  the  rectum  may  be  said  to  bo  common  in  connection 
with  stricture  of  the  colon,  especisitly  when  the  ohstrucuon  is  low  down. 
The  symptom  is  due  to  some  distnrbance  in  the  innervation  of  the 
rectum  ;  it  disappears  under  an  antesthetic.  It  18  met  with  in  con- 
nection  with  other  intestinal  tronbh^s,  such  as  perityphlitis,  and  when 
present  cannot  be  said  to  do  more  than  raise  a  suspii:ion  of  etenosia  of 
the  colon  ;  it  is  not  sufficiently  definite  to  be  of  dia^ostic  value. 

The  general  condition  of  the  patient  in  these  cases  may  be  expressed 
in  the  same  words  that  have  been  ajiplied  to  cases  of  stricture  of  the  lesser 
intestine. 

Irt  malignant  disease  the  loss  of  weight,  strength,  and  colour  is  very 
marked* 

The  abdominal  walls  remain  flaccid  unless  some  peritonitis  have 
arisen.  So  long  as  the  bowels  act  there  is  but  little  incteorism^  ami 
in  cases  associiited  with  dinrrhcra  the  parietes  may  be  retracted.  As  the 
oh^tructiun  lrcc<»nK's  more  complete  the  alMlonicn  becomes  mure  and  more 
distended,  and  in  fatal  cases  there  may  be  a  considerable  eidargi-ment  of 
the  belly  by  the  time  thut  death  occnrs.  The  ouiline  of  the  colon 
distended  with  fjecal  matter  is  often  very  evident,  and  in  any  case  the 
distt^nsion  is  most  marked  in  those  parts  of  the  abdomen  which  are  ocrnpied 
by  the  large  intestine.  The  outline  of  the  colon,  moreover,  may  be  indi- 
cated by  some  dulness  on  percussion,  while  the  region  of  the  small 
in  test  i  n  e  re  mai  n  s  ty  m  pmi  tic. 

Often  large  fiecal  masses  can  be  felt  in  the  bowel  above  the  olistruction, 
masses  so  prominent  as  sometimes  to  form  very  flislinet  tumours,  the 
miture  of  which  has  not  always  been  accurately  recogn  sed. 

Coils  of  intestine  in  movement  are  ver^^  apparent  through  the  parietes, 
and  sometimes  these  hyjiertrophicrl  coils  are  enormous.  Movements  in 
the  coils  arc  associate^l  with  colicky  pains,  with  loufl  rumbling  and 
gurgling  sounds  as  of  the  bubbling  of  gas  through  waten  A  coil  on 
peiTUssion  may  at  one  moment  be  resoriant.  but  when  a  peristaltic  wave 
passes  along  it,  and  the  gas  which  caused  the  resonance  is  driven  out,  the 
faecal  matter  lodgetl  in  the  coil  alone  remains,  and  the  percussion  note 
liecomc^  dull.  Coils  disteniled  with  fluid,  giving  the  sense  of  membranous 
b/igs  filled  with  water,  arc  often  to  be  made  out,  especially  after  the 
administration  of  aperients. 

In  causes  of  sinii>le  stricture  no  tumour  is  to  be  felt ;  but  in  cases  of 
malignant  disease  a  tumour  is  to  tie  detected  through  the  abdominal  walls 
in  m>  less  than  40  per  cent  of  the  examples. 

With  this  fonn  the  following  different  varieties  may  be  associated  for 
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diagnostic  purposes : — Simple  and  malignant  stricture  of  th«  colon  ;  ccnn 
pression  of  the  giit  by  adhesions  ;  ol^tniction  by  neopUisnis  ;  comfireatton 
by  a  tuiiioiir  outside  the  gut ;  some  cases  of  enterolith  in  the  eoloiu 

(r)  Fmaf  arafmithitum. — Obstruction  of  the  bo  web  by  faecal  ^urctunu- 
lation  is  more  common  in  womt^n  than  in  men,  is  most  frei|uently  md 
\rith  in  those  who  have  passed  middle  life,  and  is  common  in  the  subj<?cli 
of  hysteria  and  liypychondnasiij.  A  history  of  dyspepsia,  impt'-rfoct  tc*th, 
irregular  and  hurried  meala,  and  a  "neurotic  condition"  ans  coonaoft 
conditions.  Such  patients  are  h'able  to  habitual  and  troubleioiiie  Ml* 
stipation  ;  their  boweU  are  seldom  opened  without  the  aid  of  aporiaiit  iif 
enema.  Many  dayis  elapse  without  a  sufficient  stool,  and  {ram  tJaM 
to  time  enormous  ipuniities  of  faecal  matter  are  evacuated  by  artiiidal 
aid.  Sometimes  there  ia  a  brief  interlude  of  spurious  diarrhcBa,  whici 
depends  upon  catarrh  excited  in  the  bowel  above  the  faecal  accuintiUtkio ; 
the  catarrh  causes  a  free  exudation  to  be  poured  into  the  intCNStitial  caaal 
this  dissolves  a  ccrtitin  amount  of  fiecal  matter,  which,  finding  il8  wi? 
beyond  the  main  mass,  appears  at  the  anus  as  a  slight  water)'  niotioiu 

In  more  marked  cjises  the  alxlometi  liceomes  distendcMl,  mii^aJUiAm 
are  less  frequent  and  more  diflicnlt  tti  obtain  -  the  patitiht  complains  oi 
a  sense  of  weight  and  fulness  in  the  aWomon  ;  his  appetite  k  pocjr,  \m 
toxij^iiv  ftiul,  his  breath  offensive.  He  is  much  troubled  hy  indtgettioiv 
by  distension  after  food,  by  flatulency  and  by  enicUititms.  Not  in 
frequently  he  becomes  much  wuakenetl  and  loses  flesh.  He  may  bacomc 
lethargic  and  morose,  or  fretful  and  uneasy,  and  may  pre^^nt  nuinc  jium 
of  by pochondi'ia s is. 

If  the  alxlomen  become  greatly  distended  other  Rympiofiii  ntar 
appear,  sucb  iis  pdpttation,  a  sense  of  oppression  in  the  ch^st^  and 
a  little  dyspnrea  from  a  pressing  up  of  the  diaphragm  by  the  di#- 
tended  IjowcIs.  Pressure  may  lie  exercised  upon  the  lumlvir  or  Aciml 
nerves,  and  the  patient  may  complain  of  discomfort  in  the  gt^nttalu,  or  ifi 
the  thigh  (genitive rural  nerve),  or  down  the  leg  aloag  some  jmrt  or  ptftt 
of  the  great  sciatic  nerve. 

The  constipation  may  remain  absolute  for  weeks  or  even  for  months 
When  this  comes  about  the  patient  has  most  proliably  lost  hia  jippctite,  ht 
14  troubled  with  frequent  and  foul  eructations,  he  is  greatly  distrr^Md  ht 
the  distension  of  the  alwlomen,  he  suflers  from  nausea  ami  ultimatdj 
from  vomiting ;  the  vomiting  may  l>ecome  fa^cident^  although  iliis  iiecar 
rence  is  very  rare.  Yet  even  when  the  symptoms  have  adTaoeed  l» 
80  extreme  a  degree,  relief  may  l>e  afforded  either  by  ennna  or  W  t 
spontaneous  evacuation,  and  after  the  bowel  has  l)een  em[itiiHl  rtcintfj 
may  follow.  On  the  other  hand  the  illness  may  progreai  from  bid  t» 
worse  ;  the  patient  begins  to  suffer  pain  in  tho  abdomen,  or  «ii  is^ 
crease  in  the  companitively  slight  piiin  that  may  have  existed  for  wamt 
time,  and  he  dies  of  the  efTects  of  the  unyielding  olistniction^ 

In  several  cases,  aft^r  complete  consti[jaiiou  for  two  or  Uw 
month.s,  the  jmtient  has  had  a  relief  of  the  bowels  at  ihif  end  id  tbit 
time  and   has  rapidly  recovered.      Mr.   Pollock   reports  th«  tarn  of  a 
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lady,  caged  thirty-five»  who  had  one  evncuation  of  the  bowels  only  every 
Qiree  moaths,  that  is  to  say,  four  evacua-tions  in  the  year.  Dr.  John 
Blake  rc^piirts  the  cose  of  n  man,  aged  forty-six,  whose  bowels  were 
stopped  absolutely  for  eighteen  weeks.  At  the  eiul  of  thrit  time  he 
pasiie(i  a  motion  spontaneously,  but  he  died  in  a  few  days.  It  is 
not  the  least  interesting^  fact  in  this  case  that  an  aspirator-trochar  was 
introduced  into  the  abdomen  of  the  unfortunate  person  no  lesB  than 
150  times  during  the  eontiniumce  of  the  constipation,  and  Ijefore  the  con- 
clusion of  the  ease  the  patient  was  taking  twelve  grains  of  morphia 
a  fhiy.  In  another  case,  reported  not  long  ago,  a  man,  a^ed  twenty-six, 
who  had  been  always  liable  to  conatipatioUj  had  at  one  time  no  evacuation 
of  any  kind  from  the  bowels  for  the  almost  incredible  period  of  eight 
months  and  sixteen  days.  Dr.  Thomas  Strongs  who  rcp«:>rts  this  case 
with  considerable  detail,  refers  to  instances  of  patients  who  suffered 
from  absolute  eonstipation  for  periods  respectively  of  seventy-six  days, 
fifteen  weeks,  seven  months,  eight  months,  and  rune  months. 

In  another  atid  common  class  of  case  the  patient  is  liable  from  time 
to  time  to  obstructive  attacks.  In  these  atUicks  it  is  probable  that  the 
much  narrowed  cjinal  liecome^  more  or  less  suddenly  blocked;  whereas  in 
cases  of  the  previous  cLiss  the  occlusion  is  brought  about  by  very  gradual 
processes.  The  more  abrupt  stoppage  may  be  due  to  the  diBlfKlgment  of 
a  hard  mass  of  fteees  ;  or  it  may  rlepend  upon  bending  or  kinking  of  the 
distended  boweb  Tlie  bitter  condition  may  be  met  with  in  the  transverse 
colon  and  in  the  sigmoid  flexure  ■  especially  at  the  point  of  junction  of 
the  flexure  with  the  rectum. 

The  most  important  feature  in  these  cases  of  faecal  accumtdation  is 
the  tiunour  formed  by  the  mass  of  retained  faK^es,  This  tumour  is,  jis  a 
rule,  most  readily  felt  in  the  ca?cum.  Such  tumours  feel  hard  and 
uneven,  are  of  a  globular  shape,  and  are  usually  painless,  l^ometimes, 
however,  the  region  of  the  tumour  is  the  seat  of  much  tenderness,  a 
circumstance  that  probably  depends  upjn  some  idceration  within  the 
bowel,  or  n]xm  a  little  local  peritonitis.  In  the  ascending  colon  the 
tumour  will  pro^iiibly  feel  softer,  will  be  cylindrical  in  outline,  ami  very 
like  a  chronic  intiLssusception,  especially  as  its  limits  cannot  ordinarily  be 
well  defined, 

Mfisses  in  the  transverse  colon,  when  near  the  hepatic  flexure,  may 
give  rise  to  the  impression  that  the  liver  is  enlarged,  the  extent  of 
dulneaa  over  that  viscus  being  incre^ised.  These  tumours,  when  in  a 
mobile  part  of  the  colon,  are  of  course  themselves  movable.  Masses  in 
the  transverse  colon  may  cause  the  gut  to  become  l:H?nt  down,  and  in 
such  eases  the  fa?c«l  tumour  h^is  been  felt  near  to  the  symphysis.  When 
in  the  descending  col(»n,  or  sigmoid  flexure,  the  fmcal  mass  will  usually 
feel  harder  antl  it^  division  into  seyl>ala  may  be  detectetl.  Indeed,  on 
account  of  their  uneven  and  n4*dnlar  surface  tumours  in  this  situation 
have  been  compared  to  a  large  rosary. 

In  thin  pers(jns  and  in  others  also  when  under  an  ansesthetic,  the 
softer  of  these  f®cal  nuisses  may  be  affected  by  pressiu-e,  and  may  behave 
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under  the  fingers  like  a  mass  of  dough  or  of  putty  ;  when  such 
character  is  presented  by  the  tumour  the  diagnosis  of  its  nature  is  pUe 
beyond  doubt.  Faecal  tumours  may  exist  unchanged  for  i^eeks  or  moDtl 
and  may  coincide  with  the  passage  of  normal  motions  or  with  the  sporio 
diarrhoea  to  which  attention  has  already  been  directed. 

These  tumours  have  been  mistaken  for  cancer,  for  sarcoma  of  I 
peritoneum,  for  chronic  intussusception,  for  tumours  of  the  liver,  p 
bladder,  stomach,  spleen,  and  kidneys,  for  ovarian  and  other  pd^ 
tumours,  and  for  pregnancy.  The  great  distension  of  the  abdomen  & 
the  presence  of  much  flatus  within  the  intestines  in  these  cases  are  apt 
obscure  the  details  of  the  mass  when  it  exists. 

(d)  Chronic  iiitussusceptiov. — The  anatomical  form  of  intussuscepti 
most  often  met  with  in  chronic  cases  is  the  ileo  -  csecal ;  it  for 
more  than  one-half  of  all  the  examples.  The  enteric  form  is  the  varii 
that  is  least  often  chronic.  The  relative  proportion  is  thus  given 
Rafinesque,  his  conclusions  being  based  upon  a  collection  of  fifty4 
distinctly  chronic  cases  : — 


Heo-cffical 
Colic 
Enteric 
Ileo-colic 


61  per  cent 
15        „ 

10        .. 
100 


The  clinical  features  of  chronic  intussusception  are  usually  Vi 
ambiguous.  No  form  of  intestinal  obstruction  presents  so  many  confosi 
elements  in  the  diagnosis ;  no  form  has  led  to  more  conspicuous  errors 
the  right  appreciation  of  the  nature  of  the  malady. 

Out  of  the  fifty-five  cases  collected  by  Rafinesque  many  were  ne 
suspected  to  be  examples  of  intussusception,  and  no  less  than  twen 
seven  were  the  subjects  of  an  absolutely  incorrect  diagnosis.  Chro 
intussusception  has  been  mistaken  for  faecal  accumulation,  for  rec 
polypi,  for  cancer  of  the  bowel,  for  ulcer  of  the  stomach,  for  dyspept 
for  chronic  dysentery,  for  gastro-enteritis,  for  tuberculous  peritonitis,  i 
for  other  ailments  equally  remote  from  the  actual  nature  of  the  disease 

The  course  of  the  malady  may  extend  over  many  months,  and  n 
be  protracted  even  for  a  year. 

During  its  progress  the  mahidy  usually  follows  a  most  irregu 
course.  At  one  time  constipated,  the  bowels  may  be  at  another  ir 
state  of  diarrhoea.  There  may  be  violent  pain  one  day  and  none  i 
next.  Some  patients  are  troubled  by  severe  vomiting,  others  ; 
never  sick.  In  some  cases  there  are  long  intervals  of  freedom  fr 
sickness,  in  others  there  are  no  such  breaks. 

The  onset  of  the  malady  is  usuiilly  a  little  indefinite,  and  the  earli 
symptoms  are  often  ascribed  to  indigestion,  to  colic,  or  to  simple  irre; 
larities  in  the  bowels.  In  about  30  per  cent  the  onset  has  been  abru 
the  case  assuming  a  chronic  aspect  subsequently.  In  any  case  pain 
usually  the  first  symptom. 
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The  pain  that  occars  during  the  progress  of  the  disciise  b  parox ysmal 
Attacks  of  pain  may  appc\ar  seveml  times  a  day,  or  but  once  in  the 
twenty-four  hours.  Sometimes  days  and  even  weeks  have  elapsed 
between  the  paroxysms.  The  intervals  lietween  the  attacks  are  seldom 
regidar,  and  when  the  pjiin  does  apfK^ar  at  stated  times  the  occurrence  is 
probably  due  each  time  to  a  repetition  of  the  s^'ime  cAUse.  Attacks  of 
jmin  become  shorter  and  the  pain  itself  more  diffused.  In  the  less 
prot meted  case^  the  suffering  may  be  almost  continuous,  marker!,  however, 
by  exacerbations. 

The  pain,  when  present^  has  the  general  character  described  when 
dealing  with  the  acute  form  of  the  disease. 

Vomiting  is  not  a  very  conspicuous  symptom.  In  forty  of  Rafinesque'a 
cases  where  this  symptom  is  mentifmed  it  occurreil,  more  or  less  freiiuontly, 
in  twenty-four  instances.  In  four  instances  the  pitient  was  sick  at  rare 
intervals,  in  seven  vomiting  did  not  appear  until  a  few  days  or  hours 
before  tieath,  and  in  three  cases  there  wa^  an  entire  absence  of  vomiting 
throughout  the  progress  of  the  malady.  The  attacks  of  sickness  were 
very  rarely  continuous  ;  they  usually  appeared  at  irregular  intervals, 
coinciding  with  the  attacks  of  jxiin  or  depending  upon  some  alimentary 
excess. 

The  appetite  usually  becomes  much  impaired,  and  the  symptoms  are 
often  aggravated  by  food.  In  a  large  number  of  instances  it  showed 
considerable  fiuctUJititms,  and  in  one  case  at  least  it  was  voracious. 

The  state  of  the  bowels  is  most  variable.  Natural  and  regular  stools 
may  be  passed  during  the  gre-ater  pfirt  of  the  disease,  or  there  may  be 
long-eon  tinned  diarrhtea,  or  m^irked  constipiition,  or  alternations  between 
the  two  last-named  conditions.  Indeed,  the  only  certain  feature  in  the 
state  of  the  bowels  in  chronic  invagination  is  the  feature  of  uncertainty. 
On  the  whole,  a  tendency  to  diarrhtea  is  the  most  common  condition,  and 
a  normal  state  of  the  bowels  the  rarest. 

Blood  is  passed  with  the  stools  in  about  50  per  cent  of  the  cases, 
and  tenesmus  is  present  in  1 3  per  cent. 

In  chronic  invagination  the  bowels  usually  respond  to  the  action  of 
aperients  ;  these  drugs  sometimes  give  relief,  but  more  often  they  provoke 
at  least  a  temporary  aggravation  of  the  symptoms. 

In  any  case  of  long-stxinding  intussusception  a  certain  degree  of 
persisting  obstruction  must  exist  in  the  intestine.  As  a  result  of  this,  the 
Ifrowel  above  the  invagination  becomes  hypertrophietb  The  patients,  on 
the  other  hand,  usually  emaciate,  and  the  anterior  alxiominal  parietes 
share  in  the  general  wasting.  Thus  it  happens  that  coils  of  intestine  afe 
very  often  to  l:>e  seen  in  movement  beneath  the  belly  wall,  a  circumstance 
that  will  be  most  distinct  when  peristaltic  waves  are  passing  along  the 
disordered  intestine. 

The  general  condition  of  the  patients  in  chronic  invagination  shows, 
as  may  be  supposed,  considerable  variation.  In  the  early  periods  of  the 
disease,  and  in  the  intervals  between  attacks  of  pain,  they  may  appear  to 
bo  in  fair  heidth.     In  time,  however,  they  usually  become  anaemic  and 
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emaciated ;  they  are  worn  out  by  the  frequent  pain,  and  exhausted  >> 
the  vomiting  and  diarrhoea.  Some  die  of  an  acute  attack  that  sudden! 
appears  and  puts  an  end  to  the  case ;  others  die  simply  of  exhaastk 
and  marasmus;  a  few  succumb  to  perforative  peritonitis,  and  a  smi 
number  to  effects  depending  upon  the  spontaneous  elimination  of  tl 
intussusceptum.  ' 

With  regard  to  the  state  of  the  abdomen,  little  can  be  added  1 
what  has  been  said  concerning  the  acute  form  of  the  malady.  As  a  ni 
the  abdominal  walls  remain  flaccid  and  present  no  abnormal  featur 
When  a  long-continued  constipation  exists  there  may  be  some  meteoiia 
which  will,  however,  always  be  moderate  in  degree.  TendemesB  < 
pressure  is  very  seldom  observed  unless  peritonitis  be  present. 

A  tumour  is  to  be  found  in  about  one-half  of  the  cases.  Its  characU 
have  been  fully  described  (page  850).  Among  the  fifty-five  cases  coUect 
by  Kafinesque  the  tumour  was  felt  in  the  rectum  in  seven  instances, « 
had  protruded  beyond  the  sphincter  in  nine. 


C.  The  cases  where  acute  obstruction  supervenes  upon  symptcn 
of  chronic  obstruction. — There  is  no  one  of  the  many  forms  of  chroi 
obstruction  described  in  the  preceding  paragraphs  in  which  all  t 
evidences  of  acute  occlusion  may  not  arise. 

If  the  acute  obstructive  attack  come  on  while  the  case  is  und 
observation  there  can  be  no  difficulty  in  the  diagnosis ;  if,  however,  t 
patient  is  seen  for  the  first  time  during  the  height  of  one  of  sm 
attacks,  then  the  symptoms  may  be  very  readily  attributed  to  one 
other  of  the  imthological  conditions  that  lead  to  acute  strangulatio 
Thus  the  alxlomen  has  been  opened  under  the  impression  that  a  coil 
intestine  was  strangulated  by  a  band,  when  the  primary  cause  of  ti 
occlusion  was  found  to  be  a  malignant  strict iu*e  of  the  bowel.  There 
no  one  special  form  of  intestinal  obstmction  that  can  be  placed  in  tl 
class  and  in  no  other.  There  is  no  form  of  chronic  obstruction  of  t 
bowels  that  invariably  leads  to  an  acute  attack. 

The  most  common  varieties  of  chronic  obstruction  are  those  that  depei 
upon  faecal  accumulation  and  upon  stricture  of  the  colon.  In  the  form 
Ciise  a  kind  of  intestinal  obstruction  that  often  presents  very  pronoune 
and  violent  features  may  appear  at  any  moment.  In  connection  wi 
strictures,  also,  the  changes  may  proceed  quietly  for  months,  the  stenos 
part  becoming  narrower  and  narrower,  and  the  symptoms  more  and  mc 
(clearly  defined  ;  suddenly  the  patient  is  seized  by  an  acute  attack 
obstruction  ;  and,  if  death  result,  the  gut  will  be  found  to  have  becoi 
suddenly  occluded  at  the  narrowest  pirt  by  kinking,  or  the  strictu 
blocked  by  some  foreign  substance,  by  a  fiecal  mass,  or  by  a  mass 
undigested  food.  If  the  stricture  involve  the  upper  parts  of  the  rectu 
the  distended  sigmoid  flexure  al)ove  the  stenosis  may  have  become  twist 
upon  itself,  and  thus  have  brought  about  the  condition  of  volvulus. 

Again,  in  the  less  common  forms  of  chronic  obstruction  the  same  co 
ditions  may  be  met  with.     Thus,  chronic  intussusception  very  often  en 


in  an  acute  attack  which  ma}*  pro%'e  mpidly  fatjil.  Coils  of  intestine 
matted  together  by  fwlhesions  may  becuoie  suddenly  occluded  by  bending 
or  kinkin;^,  at  one  or  more  points,  and  so  lead  to  acute  manifestations,  A 
case  of  chix>nic  volvubia,  or  of  volvulus  associated  with  slight  symptoms, 
may,  as  a  result  of  distension  or  of  paralysis,  become  at  any  moment  an 
example  of  acute  volvulus  with  the  appropriate  symptoms.  Any  portion 
of  the  bowel  jiiirtially  occluded  by  compressing  adhesions,  or  by  a  tumour 
outside  its  walls,  or  liy  a  neoplasm  or  a  foreign  substance  within  its  canal, 
may  become  completely  obstructed  in  a  moment  by  any  of  the  causes  of 
the  Biidtlen  occlusion  of  strictures. 

The  patient  may  have  many  of  such  attacks,  and  these  very  often 
exbihit  an  increasing  degree  of  severity. 

With  regard  to  the  diagnosis  between  these  quasi-acute  attacks  and 
cases  of  acute  strangulation  of  the  lioweb  such  as  may  be  due,  for  example, 
to  adhesions,  the  most  important  factor  is  the  patient's  past  history. 
There  will  be  usually  a  history  of  the  symptoms  incident  to  chronic 
obstructions,  and  of  previous  attacks  of  like  character  but  of  less  pro- 
nounced severity.  These  attacks  are  <listinctly  less  abrupt  and  less 
violent  than  in  acute  straniiulation.  The  pain  is  usually  by  no  means  so 
severe,  nor  is  the  condition  of  prostration  so  marked.  To  one  sign,  how- 
ever, in  the  differential  diagnosis  too  much  imp>rtfmce  can  scarcely  be 
attached.  It  is  this.  In  the  acute  attack  supervening  in  a  ehrnnic  cas**, 
the  coils  of  intestine  may  lie  visible  through  the  thinned  pariet^s,  and 
this  symptom  will  be  absent  in  cases  of  primary  acute  obstruction.  In 
the  former  variety  the  syniptoni  may  be  lost  sight  of  if  the  meteorism 
become  extreme,  or  if  peritonitis  occur ;  and  it  may  be  rendered  much 
less  distinct  if  tlie  peristaltic  movements  have  been  moderated  by  the  use 
of  opium. 

There  are,  unfortunately,  a  few  rare  cases  in  whiuh  the  presence  of  a 
partial  ol>struction  of  the  intestine  is  revealed  for  the  first  time  by  an 
acute  attiick.  That  is  to  say,  a  stricture  has  existed  in  the  intestine 
(probably  in  the  small  intestine),  but  has  not  yet  so  narrowed  the  lumen 
of  the  tube  as  to  cause  symptoms.  On  a  sudden,  however,  the  stenosed 
part  becomes  blocked  by  a  mass  of  undigestetl  fof>d,  or  the  buwel  Wcomes 
occluded  by  kinking  at  the  sojit  of  stricture,  and  symptoms  are  there- 
by p['oduccd  that  assume  an  acute  chai-iuter  at  once.  An  acute  attack 
oecuning  under  the-se  circumstances  may  be  fatal ;  and  cases  are  reconleil 
where  a  stricture  of  the  small  intestine  revealed  itself  by  one  attack  of 
rapidly  advancing  obstruction  ending  in  death. 

General  diagnosis  of  intestinal  obstruction. — Almost  any  acute 
trouble  within  the  abdomen  during  the  first  few  hours  of  its  existence 
may  be  mistaken  for  intestinal  obstruction ;  but  most  of  the  cases  clear 
up  in  the  course  of  rime.  [See  the  remarks  on  *'  Peritonism  "  in  the  article 
on  "Peritonitis,"  p.  616.]  In  every  suspected  case  of  intestinal  obstruc- 
tion the  previous  history  should  be  fidly  investigated.  The  abdomen 
should,  of  course,  be  carefully  examineil,  and  as  a  matter  of  routine  an 
examination  should  be  made  of  the  hernial  orifices  and  of  the  rectum. 


Tiie  f  oDoving  are  thm  i 
otiiHl  obstroftioo : — 


idiK 


Tke  mun  poiDli  in  tlie  di- 
foUowiiig; — 

Id  periuniiltf  the  tempet^tare  is  osaallj 
not  in  a  eooditkm  of  coUii{iie ;  in  acute 
MrimorniaL     Id  peritonitiB  tbe  pAin  »  i 
Clwt  of  eolic ;  it  ui  increaaed*  r^her  Uian 
obitiiieCioci  the  initial  pain  u  commooJty  tht  mmA 
tlie  pain  steadily  increases  up  to  a  certaiB  pooNU     la 
iromiting  is  lees  tu^nt^  less  copious,  leas  friequeot*  and 
reallj  fieculeiit;   the  conetipation  is  Icm  ahaotnte-     b 
nkin  of  the  abdomen  h  bjpeneethetjc,  the  beBj  «aO 
like,  and  there  is  great  tenderness  on  preamra;  1 
not  distended^  but  smtxtth  and  firnL      No 
evident  in  peritonitig,   the    patient    is    usuaOjr 
inclined   to  keep  the  knees  flexed  and  the  bands  aibcK*^  »%» 
p  613). 

Ckukra, — This  disease  has  been  imitated  by  llie 
tntestinal  obstnictton;  in  these  cases  the  patieol  wafky 
a  state  of  cholera  like  collapse  ;  the  extremttiea  baeoiB^  tmti^ 
cyanosed,  the  pulse  thready  and  almost  impereeptibls^  tke  ^ 
a  whisper,  and  the  countenance  Hippocratic^  At  the  mamm 
are  violent  vomiting,  cramps  in  the  limbs,  mppumiiM  «f 
extreme  prostration.  The  cases  that  have  most  dooeiy 
huve  been  cases  of  very  acute  strangulation  of  a 
the  small  intestine,  especially  of  the  upper  parts  of 
stranj^tilation  may  have  been  preceded  by  profi 
IksIow  the  obstruction  may  have  been  emptied  by 
strangiilutbn  had  occurred.  In  many  instances  of  irroog 
cases  hiwl  oreiirred  during  an  epidemic  of  cholera. 

Another  form  of  obstruction  that  may  resemble  diofarm  m 
intussusception,  which  may  be  associated  with  much  pmgiqg^ 

Dr  Biirlow  mentions  an  instance  of  the  patient  beiii|^ 
choleraic  condition  by  obstruction  due  to  masses  of 

An  exGollent  dtstrussiun  of  tbe  chief  features  in  the 
cases  has  been  afforded  by  M.  Felix  Refreg^.     He  deals 
cases  of  error  in  diagnosis.     In  only  four  of  tbe  fooitsN 
cramps  in  the   limbs  noticed,  and   in  all,  save  two,  thm^ 
constiimtion. 

There  can  be  little  real  difficulty  in  the  diagnoois  if  toa 
opinion    bo    not    given.      The    obstruction    attacks  are 
intense  pain  at  the  beginning,  attended  by  constipalioii ; 
and  profuse  diarrhrjea  are  absent     The  abdomen 
in  cholera,  but  meteoristic  in  acute  strangulation.     Toaritai^ 
sot  in  quite  so  early  in  cholera  as  in  cases  of  acute  obstmctjoa ; 


\^  .-. 
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cii^^es  it  is  entirely  absent,  and  when  present  is  non-f*Tculent,  and  has  the 
I  peculiar  wliey-like  apji^arance  bo  often  described* 

Ltad  adic. — A  cusg  h  reported  by  Dr,  Fagge  of  a  man,  aged  iwenty- 

aine,  who  had  a  blue  line  on  the  gums,  but  whose  intestinal  Kyniptoma 

[were  due  not  to  load  poisoning,  as  was  at  first  supposed,  hut  to  partial 

lobstrnetion  from  shrinking  of  the  mesentery.     On  the  other  hand,  1  have 

jknowu  lead  colic  mistaken  and  treated  for  intestinal  ol>struction, 

Ptjwmiuf}  hij  iirsmk. — ^In  sevend  instances  cases  of  acute  stningidation 
^havo  excited  suspicions  of  poisoning  hy  arsenic,  and  the  doubt  has  oidy 
I  been  clefirod  up  at  the  autopsy.  Leichtenstern  alludes  to  several  ex- 
^amples. 

Heputic  or  renal  colk  may  be  imitated  by  acute  obstruction  in  the 
upper  portion  of  the  small  intestine  associated  with  profuse  non-fieculent 
vomiting,  intense  paroxysmal  pain,  collapse,  and  a  retracted  condition  of 
the  abdomen. 

MtnuifjUis. — Dr.  Fagge  refers  to  a  case  of  acute  obstruction  of  the 
jejunum  where,  on  account  of  the  delirium,  the  vomiting,  and  the  retracted 
abdomen,  meningitis  was  suspected. 

Sarmim  of  the  omeninm  has  simulated  true  obstruction,  and  the 
tumoiu-  formed  has  been  at  first  mistaken  for  a  faecal  mass. 

A  €ffst  of  the  me^titeiy  has  been  raistaketi  for  an  intussusception 
tumour,  and  an  intussusception  tumour  for  a  new  growth  or  a  mass 
of  fiecal  matter. 

Tumours  formed  by  ftecal  masses  have  been  mistaken  for  many  other 
affections  (see  p.  868),  and  notice  has  already  Iwen  taken  of  the  many 
diseases  which  have  been  confused  with  chronic  intussusception  (see 
p.  868). 

The  confusion  between  acute  or  subacute  intussusception  and  dt/senUrtj 
or  entcniia  has  been  of  frequent  occurrence. 

Prognosis  and  terminations  tn  Intestinal  obstruetion,— In  genuine 
cases  of  acute  intestinal  obstruction  the  prospect  of  spontaneous  relief 
is  so  extremely  slight  that  this  possibility — which  has  been  exaggerated 
by  imperfect  rei>ort8  of  cases  and  errors  in  diagnosis  —  may  be 
disregarded  when  the  question  of  treatment  is  considered.  Except 
in  quite  rare  instances,  all  the  cases,  if  untreated,  end  in  death.  The 
prosfH^ct  of  spontaneous  recovery  in  acute  intussusception  has  already 
been  referred  to. 

The  average  duration  of  a  case  of  strangulation  by  bands  and  the  like 
(from  onset  to  dciith)  is  five  days,  of  volvulus  of  the  sigmoid  flexiu-e  six 
days,  and  of  acute  obstniction  hy  gall-stones  seven  days.  The  most 
acute  cases  of  intussusception  may  end  fatally  in  twenty  foin^  houi-s.  Tho 
ordinary  acute  c-ases  of  intussusception  may  be  expected  to  end  in  death 
in  two  to  seven  days,  and  the  subacute  cases  in  seven  to  thirty  days. 

Cases  of  chronic  ol»struction  may  be  extended  over  many  months. 
Patients  with  stricture  of  the  bowel,  if  carefully  treated  by  medical 
measures,  may  survive  for  eighteen  or  twenty-four  months.  The  course  of 
a  case  of  faecal  accumulation  is  still  more  indefinite.     Li  general  terms  it 
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may  be  said  that  the  probable  duration  of  life  in  a  case  of  chro® 
obstnictioii,  when  once  the  obstruction  symptoms  have  become  definite,] 
from  three  to  six  months. 

Death  is  most  usually  due  to  peritonitis  or  to  that  form  of  sfpi 
intoxication  which  marks  the  less  vigorous  and  sthenic  phases  of  tb 
inflammation. 

Ulceration  and  perforation  of  the  bowel  are  common.  The  strangi 
lated  loop  or  the  intussuscepted  gut  may  become  gangrenous.  The  ov«i 
distended  bowel  may  give  way.  Enteritis  appears  occasionally,  wid 
in  a  small  proportion  of  cases  death  is  due  to  a  septic  pneumonia.  I 
the  most  chronic  cases  the  patient  may  die  of  marasmus  and  exhaustioi 
worn  out  by  the  continued  pain  and  vomiting,  and  starved  to  death  fro 
the  inability  to  assimilate  food. 

The  account  of  the  treatment  of  intestinal  obstruction  which  foDoi 
is  derived  mainly  from  the  author's  article  in  the  System  of  Surgery. 

Treatment  of  acute  intestinal  obstruction. — (a)    Strangulatkm 
bandSf  etc. — The  treatment  of  internal  hernia  is  dealt  with  on  p.  808. 

It  is  needless  to  say  that  in  this  and  other  forms  of  acute  obstructs 
the  patient  must  be  kept  absolutely  at  rest  Collapse  may  be  met  1 
warm  bottles,  and  the  intense  pain  by  hypodermic  injections  of  morpk 
but  it  mast  be  remembered  that  morphia  will  tend  to  mask  the  symptom 
under  its  use  the  pain  lessens,  the  pulse  improves,  the  express* 
becomes  less  ghastly,  and  the  vomiting  may,  for  a  while,  be  put 
abeyance.  No  food  should  be  given  by  the  mouth.  It  is  useless.  Thii 
may  be  relieved  by  sucking  a  little  ice  and  by  rectal  injections  of  wai 
water.  In  cases  in  which  the  thirst  has  been  maddening  I  have  seen  i 
objection  to  allowing  the  patient  to  take  now  and  then  a  copious  draug 
of  fluid  (hot  if  possible).  He  almost  immediately  rejects  it,  but  it  sen 
in  a  way  to  wash  out  the  stomach,  and  makes  the  man  for  a  little  wh 
more  comfortable  and  more  contented.  Flannels  wrung  out  in  b 
water  and  applied  to  the  abdomen  may  do  something  Uy  relieve  t 
pain.  The  mouth  should  be  wash«^d  out  occasionally  with  an  antisep 
solution,  and  be  kept  clean ;  much  distress  is  often  caused  by  the  fouln< 
of  the  mouth. 

There  is  but  one  measure  of  active  treatment,  and  that  is 
abdominal  section.  The  sooner  the  operation  is  carried  out  the  bett4 
and  it  should  be  done  as  soon  as  the  diagnosis  is  established,  and  as  so 
as  the  first  symptoms  of  shock  have  passed  off  a  little.  The  operation 
opening  the  abdomen  is  in  itself  a  small  matter ;  delay  is  a  fatal  matt 
To  temporise  is  quite  useless.  In  this  form  of  obstruction  8pontane< 
relief,  while  not  absolutely  impossible,  is  yet  excessively  rare,  much  rar 
for  instance,  than  the  spontaneous  relief  of  strangulated  hernia.  1 
operation  consists  in  opening  the  abdomen,  in  seeking  the  cause  of  t 
obstruction  and  in  relieving  it.  The  difficulties  likely  to  bo  present 
in  this  form  of  obstruction  are  not  many.  Bands  are  ligatured  a 
divided  ;  diverticula  are  probably  removed  ;  apertures  and  slits  are  open 
up,  and  the  bowel  freed. 
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If  It  is  not,  however,  the  actual  strangiiltition  of  a  loop  of  giit  which  m 

b  leading  directly  to  the  patient's  death  at  i\w.  time  qI  the  openition.  If 
he  dies,  he  dies  from  septic  poisoning,  anil  the  septic  niivtier  is  ilerived 
It  from  his  own  intestines.  It  is  desirable,  therefori-,  in  these  aente  cases 
ii  that  an  opeinng  shoulc!  l>e  made  in  the  distemled  bowel  and  the  contents 
allowed  to  escape.  The  mortiility  of  the  operation  for  acute  intestinal 
I  obstruction  m  very  high,  possibl}^  75  per  cent ;  but  it  is  beconiing  lower, 
p  and  will  no  doubt  be  niateriidly  reduced  when  operations  are  pcrfonne<l 
p  ej*rlier,  and  are  not  considered  complete  until  the  bowel  has  been 
p    emptied. 

f  In  the  most  urgent  and  advanced  cases  of  all — the  neglected  c;ise« — 

I     it  is  desirable  to  do  as  little  as  possible  ;  and  the  best  results  (such  as  they 

are)  have  attended  the  opening  of  the  alwiomcn  without  an  aniesthetic, 

J     and  the   rapid   est^ihlishment  of  an  artificial  anus  in  the   first  coil   of 

I      distended  bowel  met  with.     This  crude  measiu^e  has  l)een  attended  with 

^      no   little  success^      When   the  condition  of  the  jiatient  will   allow,  the 

washing  out  of  the  stomach  with  hot  water  after  the  operation  is  of  very 

I      material  sernce.      At  any  time   it  gives  marked  relief,  but,  aUhougli 

enthu.sjastically  advocated  by  many  surgeons,  it  is,  of  course,  a  palliative 

measure  only, 

{h)  Volndm  of  fhe  sif^moid  fixure. — There  is  no  evidence  to  show 
that  Hpontaneous  cure  ever  follows  this  affection  when  the  twist  is 
complete  and  well  defined.  Unless  relieveil  the  condition  wouhl  appear 
to  be  always  fatal  General  measures  of  treatment  have  been  alluded  to 
in  dealing  with  obstruction  by  hands.  The  alHiomen  should  be  opened 
and  the  coil  emptied. 

It  is  seldom  possible  to  unfold  t)\e  volvuhis  while  the  gut  is  distended, 
although  an  attempt  may  l>e  made  in  that  direction,  and  such  attempts 
have  been  successful.  It  is  better  to  establish  an  artificial  antis  in  the 
Buiumit  of  the  loop.  The  mortality  of  the  operation  has  been  iiigh  ;  but 
it  gives  the  patient  his  only  chance. 

(r)  Jade  inlussusci'ptmi,  —  In  addition  to  the  general  measures  of 
treatment,  opium,  or  morphia,  is  very  necessaiy  in  these  cases  to  stop  all 
peristaltic  movement.  An  attempt  may  he  made  (especially  in  children) 
to  reduce  the  invagination  by  means  of  air  intiothiced  into  the  rectum. 
This  is  most  conveniently  done  by  means  of  Lund's  insufflator,  and  is 
carried  out  under  ether.  In  the  place  of  air  water  may  be  used,  and  in 
this  case  the  child's  pelvis  ahouM  be  much  raised.  If  the  invagination 
be  reduced  by  these  means  it  is  very  apt  to  re  form.  Inversion  of 
the  body  is  a  violent  measure,  which  neither  on  theoretical  nor  011 
practical  pjrounds  has  anything  to  recommend  it.  Failing  reduction  by 
the  insufflator,  the  alxlomen  should  be  opened  at  once.  There  is  no 
excuse  for  ilelay ;  the  longer  the  case  is  left  the  more  difficult  does 
reduction  become.  In  more  than  one  half  the  rep<jrted  cases  of  operation 
reduction  was  found  impossible.  If  the  intussusception  be  reduced  it  is 
well,  the  alxiomcn  may  be  closed.    Failing  reduction  four  courses  are  open, 


or  rather  have  been  advised  :■ — 


\ 
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(i,)  To  cut  away  tho  whole  of  the  invngi nation,  and  to  unite  the  fcwB 
finds  of  the  divided  Wwel  by  suture.  This  is  only  suited  lor  wmlA 
invaginutiori^  and  for  ciises  in  which  the  patient's  condition  ii  id! 
good. 

(ii«)  To  cut  awiiy  the  invagiruilion  74 rid  esuihlish  an  artificial  waok 
Tliis  measure  has  been  attended  with  some  slight  success, 

(iii.)  To  leave  the  intussusception  untouched,  and  to  <^tab1iAli  an  «ti 
ficial  anus  alxjve  it.  This  proce^lure  is  not  siitisfactory.  It  leaTW  tkc 
in  vagina  ted  bowel  to  progress,  probably  toward  gangrene,  and  couMMgw 
eonditiuna  which  will  render  the  fir^'id  fistul.i  permanent, 

(iv.)  To  establish  a  communication  between  a  k»op  of  bowel  abovitlf 
obstruction  and  a  loop  l*elow.  This  measure,  known  as  wTinTt  nirrnili^ 
or  intestinal  anastomosis,  leaves  the  invagixuitiou  alone,  and  hii  H 
present  few  arguments  to  recommend  it 

It  must  be  confessed  that  none  of  the  four  procecjurea  jiiat  mentHMJ 
has  l>een  iitt^nded  with  any  oncoumgirLg  sueeess  ;  they  must  he  raiikef 
as  rjuite  desj>erate  nic^isures,  forced  upon  the  surgeon  by  delay  in  openlioa 

Briitni  has  cfjilccted  63  cases  of  operation  for  invaginatioti.  la  II 
atlecftpts  at  reduction  were  made,  and  in  26  the  gilt  waa  feduoed.  Oei 
of  the  51,  40  died  and  II  recovered.  In  10  cases  reseetifNi  ei  tkt 
bowel  was  performed,  but  no  patient  reeover-ed. 

Dr.  Wiggin  has  collected  103  records  of  intiLssusceptioti  Ireased  ly 
various  measures.  Of  39  treated  by  enema  or  insufflation  23  died  ami  II 
recovered.  Of  64  treat-e^l  by  laparotomy  43  died  and  21 
These  figures  are  of  little  value  in  allbrding  guidance  aa  to  the 
the  operation^  inasmuch  as  nearly  all  the  successful  caaea  an 
while  the  fatal  cases  are  left  to  oblivion. 

There  is  a  slight  prospect  of  recovery  in  inttiasuscepiion  bjr 
taneoua  mean.%  namely^  by  gangrene  of  the  intusstiBeeption  ;  and 
in  an  acute  cjise  days  have  been  allowed  to  elapse,  the  proeipect  ef 
by  operation  is  so  slight  that,  so  fur  as  statistics  at  present  indieatai  il  ii 
better  to  leave  the  cases  **  to  nature.^*  If  the  enormotis  number  if 
unpublished  cases  of  late  oj»eration  in  intussusception  could  be 
to  light,  this  course  would  receive  definite  support. 

Elimination  of  a  gangrenous  intussusception  takes  place  in 
per  cent  of  the  cases,  and  the  dcatli-ratc  among  those  in  whom  it 
occur  is  over  40  per  cent 

The   prospect  of  spontaneous    recovery,   therefore,   is  small,   bm 
would  appear  so  far  that  the  prospect  of  recovery  from  a  Ute  openM 
is  smaller.     An  operation  to  be  of  service  should  be  performed  al  vW»^ 
and  without  any  delay  when  once  insufflation  has  failed. 

(rf)  Aaiie  obstntdion    hj  mll-dun^s,  forei^  bodieB^  ifc — In 
these  cases  relief  has  attended  the  free  administration  of  opiuiai 
after  a  while  by  copious  and  repeated  enemas. 

In  the  acuter  eases  laparotomy  should  be  peRomed*     The 
has  been  attende<i  with  considerable  success  in  cases  treated  SArijr* 

Treatment  of  chronic  intestinal  obstruction. — Stridmn  md  itaMiV 
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tt^  ink,<tim\ — liluch  can  l>e  done  in  these  cases  by  strict  attention  to  dieting, 
and  the  selection  of  such  easily -digested  foods  as  will  leiive  little  debris  iji 
the  Ifowel.  Pepsine,  {Ki|)ain,  imd  other  artificial  digestives  are  of  value. 
The  bowels  most  lie  kept  acting  by  laxatives  aiMl  frerjiiont  Lnienias.  No 
advantage  attends  the  use  uf  the  so-called  long  tube;  this  tulie  cannot  be 
passed  beyond  the  sigmoid  flexure^  as  I  have  many  times  demonstrated. 
Massage  is  often  of  considerable  service  in  maintaining  an  action  of  the 
bowels.  Salol  or  other  intestinal  antiseptic  will  be  found  of  service  in 
lessening  the  tendency  to  decomposition  in  the  bowel.  As  far  as  his 
movements  are  concerned,  the  patient  must  regard  himself  as  an 
invaliii. 

If  there  be  much  pain  opium  may  be  called  for,  hnt  its  use  is  in  every 
way  to  be  deprecated,  as  it  undoiil)tedly  increiises  the  tendency  to  obstruc- 
tiiHt  When  the  pain  becomes  sufficiently  severe  to  need  the  frequent 
administration  of  opium  the  time  for  an  operation  is  at  hand. 

ScHjner  or  later  operative  mca^ui*es  will  be  called  for  :^ — 

These  are  represented  by  {ii)  the  establishment  of  an  artificial  anna; 
(b)  the  resection  of  the  bowel  at  the  strictmed  pirt ;  (( )  the  establishment 
of  an  intestinal  aiiastomosis. 

(a)  The  estiiblishment  of  an  artificial  anus  is  not  adapted  for  strictures 
in  the  small  intestine,  except  as  a  mwins  of  warditig  otf  impending  death. 
An  artificiid  anus  high  up  in  the  small  intestine  soon  leads  to  death  from 
malmitrition.  This  operation  (enterotoniy  or  enterostomy)  has  been 
usually  carried  out  in  ciises  which,  after  being  for  some  time  chrotuc,  had 
become  suddenly  acute. 

The  establishment  of  an  artifleial  anus  in  the  colon  (colotomy  or 
colostomy)  is  a  measure  attended  with  a  very  fair  degree  of  success.  A 
patient  may  live  for  years  with  an  artificial  anus  in  the  sigmoid  flexure, 
and  in  many  cases  of  malignant  disease  a  colotomy  is  all  that  Cfin  be 
done. 

The  risk  of  the  operation  depends  up«jn  the  scat  of  the  obstruction, 
lliiic  colotomy  in  cancer  of  the  rectum  carries  with  it  an  immediate 
mortality  of  about  3  per  cent.  Iliac  colotomy  on  the  right  side  performed 
for  some  obstruction  in  the  colon — for  example,  at  the  hepatic  flexure — is 
attended  with  a  very  much  higher  mortsility,  pi*ol>ably  20  per  cent. 

As  to  the  tlnnition  of  life  after  colotomy  for  malignant  disease,  among 
46  piitienls  who  recovered  from  the  operation  12  di^-'d  within  six  months, 
and  15  l»etween  six  and  twelve  months;  10  liveil  to  some  time  betwec*n 
the  first  and  seconrl  year ;  8  died  between  the  second  ami  thir<l  year,  and 
1  died  before  the  fourth  year. 

In  comjjiaring  iliac  with  lumbar  colotomy,  the  advantages  claimed  for 
the  former  are  that  the  opei-ation  is  more  easily  and  more  readily  per- 
formed, that  the  lK>wel  can  be  examined  anrl  a  diagnosis  made,  and  that 
the  situation  of  the  artificial  anus  is  no  more  inconvenient  than  when 
placed  in  the  loin.  Lumbar  colotomy  is  sonietimes  to  be  preferred  in 
cases  of  obstruction  attended  with  very  considerable  distension  of  the 
abdomen. 


of  the  bowel  at  the  8lrictm*t*d  part,  with  ii 
the  jilKiommal  wound,   is,   of   course. 


(b)  The  resection 
suture  and  closing  of  the  iilKioiumal  wound,  is,  of  course,  ma  \Aoi 
meiieure;  it  is  rarely  possible,  however.  In  one  series  of  caam  llu 
disease  is  too  extcnBi\'e,  as  in  examples  of  C4incer  where  the  diiiwiit  luf 
spread  beyond  the  gut,  or  in  ease^  in  which  the  bowel  i-  -  1 

many   and   extensive    adhesions;    in    another   scriea    the     -  u 

advanced,  and  the  pitient's  condition  not  sneh  as  to  allow  nf  a  loc|g  i 
tion.     In  very  many  instances,  therefore,  and  more  es{}ecially  in  < 
with  cancer  of  the  colon,  an  artificial  anus  has  been  estAbli&hed  at 
seat  of  the  resection.      Kenilal  Franks  has  collected  51  cftses  of  colcctomr 
for  cancer,  with  a  mortality  of  40*8  per  cent. 

The  amount  of  i^ut  removed  has  usiuilly  been  a  few  incbrs.  KoeWi- 
removed  six  feet  of  the  small  intestine  for  multiple  strictiirr  inti 
success. 

(()  The  estabhshment  of  an  intestinal  anastomosis  is  an  jiltenmttii?  W 
an  artificial  anus.  A  coil  above  the  ol^stniction  is  made  to  eommunicmte 
with  a  coil  below.  The  strictured  jKirt  is  thus  eliminatc<i  frofli  lb 
intestinal  eanah  This  measure  is  especially  indicated  in  eneh  condilifliit 
of  disease  in  the  intestine  us  are  not  capjd>le  of  Iieing  rcmnved  by  op<nw 
tion.  As  an  alteiTiative  for  colotomy  it  may  often  be  entt^rtainccL  Tk 
opemtion  has  been  attended  with  quite  encouni«;ing  results. 

Ftfral  Jcatmtilniifm. — The  treatment  of  chronic  const ipatioii  need  M 
be  considered  in  this  place.  The  whoie  matter  is  dealt  with  in  tlheaeclifli 
on  Constipation  (page  GDC). 

In  the  present  chapter  we  are  concerned  only  with  caaa  wImo  ikt 
f^cebi.sion  ha^s  become  more  or  less  ci>njpk'ie,  and  pressing  st^mptcMiii  hftVf 
appeared.  In  such  crises  aperients  do  more  harm  than  goo*L  Abdfmnil 
pain  may  be  relieved  by  opium  or  belladonna  and  by  warm  fomeotaCiiiA. 
The  diet  should  be  restncted  to  the  simplest  food,  and  to  that  of  tk 
most  digestible  kind.  Milk  Rhould  be  avoided.  An  enema  shonM  W 
aii ministered  twice  daily.  It  slunild  l>e  given,  when  (xns^ible,  in  t^ 
knee  and  left  shoidiler  position,  and  is  readily  adminislcrtHl  by  IjomH* 
ifisulHator,  by  which  ccnitiidemble  pressure  can  be  exeTl4>d*  Nciikto 
be  giiined  by  the  use  of  the  lung  tulie.  InsufUatitm  of  the  nectttfll^ 
Ciirbonic  acid  has  been  employed  by  some  surgeona,  othcvii  adriie  tW 
swallowing  of  a  large  cptantity  of  meUdlie  mercury,  m  mewnre  wM 
has  been  followed  by  some  success,  but  also  by 
Massage  answers  well  in  many  cases,  especially  in  the  least  ur^g^vmt  I 
Electricity  is  much  advocatefl  by  some  physicians.  As  soon  as  wdkm^ 
the  Ixjwels  is  obtained  the  movement  may  be  followed  by  the  i 
use  of  aperients 

It  is  }>ossil>le  that  in  certain  of  the  most  urgent  ant)  motit 
cases  iliac  colotomy  may  l>e  called  for;  but  the  cases  in  whieh  rnidl  «i 
is  indicate^l  must  be  extremely  rare,  and  in  such  cmsea  it  is  prolmbk  tlii 
some  complication  exists. 

VhroHir  iutttsbustrjftitm, — Great  attention  should  bo  iMid  to  tbe  dirtiif 
Benefit  of  a  temporary  character  attends  ibe  wt  tf 


of  the  patient. 
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&nemas  ami  gentle  laxatives  with  the  ftdmintatration^  when  pain  ia  present, 
of  belhwlonna  witli  or  withoiit  opium.  Attempts  to  retluco  the  invagina- 
tion  hy  insufflation  or  injections  of  water  are  not  likely  to  succecfL 
Reetfil  intussusfeption^  have  heen  excised  per  aiuun  vvit!i  success.  In 
invaginations  higher  np  the  only  measure  is  alMlominal  section.  If  the 
intussusception  can  bo  rethiced — as  ia  very  improbiible — that  ia  well  ; 
failing  this  the  mass  should  he  excised  ;  several  successful  examples  of  this 
operation  have  been  recorded. 

Frederick  Treves, 


PERITYPllLITIS 

Deftnitiok  and  Names.— By  perityphlitis  is  understood  a  peritonitis 
localised  in  the  region  of  the  csecum.  Many  names  have  been  applied  to 
this  condition,  which  serve  to  pt'rpetuate  current  views  of  ita  pathology. 
The  fact  that  the  effusion  in  this  form  of  peritonitis  is  nearly  always 
circumst'ribedj  led  early  to  the  belief  that  it  is  extraperitoneal,  and 
located  in  flic  ronn*-ctive  tissue  ht^hind  the  cjecum.  In  early  days,  there- 
fore, this  affection  was  known  aa  'Mltac  phlegmoti/*  and  hiter  the  more 
precise  t*'rm  "  paratyplditis ''  conveytd  the  same  view  of  the  position 
of  the  inflammatory  chnni^es,  Wljt-n  these  names  were  iti  use  it  was 
eiToneously  assujned  that  the  caecum  had  a  ni>n-|H:ritoneal  surface  which 
brouglit  it  in  cont^ict  with  the  connci  tive  tissue  of  tlie  iliac  fossn,  and 
when  the  etiolr>gy  i>r  the  tnmble  catnc  to  be  investigated  it  was  assumed 
that  the  nuscliirf  started  in  the  caecum  itself.  Upnu  this  belief  was  based 
the  term  **  typhlitis "  ;  thut  is  to  sny,  an  iiiilarnmalion  of  the  ctecum 
itself  This  name  appears  to  hnve  been  fiist  used  hy  Albers  in  18S8, 
In  Copland**  IHdi&tytn/  of  Medidm^  puldished  in  1834,  althoutrh  the 
caecum  and  the  su]»posed  conneqtive  tissue  around  it  are  still  j*re-eminent 
in  the  j>athoh^;L^^  yet  it  is  r*^cognised  that  the  trouble  may  start  in  the 
appendix  verniifornns.  Bnrne  seems  to  }inve  been  the  first  to  develop 
the  modern  dortrine  of  the  predominant  |iart  phiycd  hy  the  appudix  in 
thi.s  affection.  Fttz  in  1886  (9)  placed  the  pathology  of  j>t^rity]>hlitis 
llipon  a  sound  ha^is,  and  drmonstF^tcd  the  |iart  of  the  ap]^endix  in  its 
'production.     Finally,  the  uticouth  name  "  appendicitis  "   has  lieen  given 

to  this  disease. 
'  The  name  "perityphlitis"  does  not  denote  the  seat  of  origin  of 
fthe  midaiiy,  hut  indicates  with  sufficient  clearness  the  predominant 
pathological  feature  of  an  affection  which  may  arise  in  more  w*aya 
than  one,  and  which  has  no  precise  clinical  individuality  until  the  peri- 
toneum in  the  csecal  region  has  become  inflamed. 


SYSTEM  OF  MEDiClXE 


The  literary  history  of  perityphlitis  1&  well  giren  *»y  Dr,   KrljMcfc 
ill  his  work  on  the  Pailiohgy  of  ihe  Fermi/orm  JfpBmdix  {MrnDthe^ttt^ 

1893). 
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Normal  AKATo^nr. — The  crenuu  is  that  pnrt  of  the  Ur:gv  mi 
which  lies  beluw  the  level  of  the  ileo  ciPcal  valve — that  b  to  flBj, 
the  point  of  etitmrice  of  the  ileum.  It  is  iiiwaye  entirelr  eoteroi  hf  fsi 
toiieuiii,  and  i^  never  attached  by  areolar  tissue  to  the  iliac  faicm  TW 
TneBQc^ecoTii,  formerly  described,  has  no  exisU^ncp,  The  eaecimi  is  lamlh 
found  lying  U[»on  the  psoas  muscle,  and  is  so  \*Uctil  iliat  iU  &pa 
just  projects  beyond  the  inner  border  of  that  nmsch\  and  earrapsmM 
with  a  point  a  little  to  the  inner  side  of  the  middle  of  Fotijiart's  llffliiBcl 
In  exceptional  instances  the  caecum  may  l>e  found  withiu  tbt-  pelvic  esvitj, 
or  even  to  tbe  left  of  the  median  line.  In  exainph-s  of  imprrfect  JmOkMi 
of  tbe  caput  coli  ibts  past  of  the  bowel  may  he  roH  with  nadtr  ikt 
umbilicus,  or  clo-se  beneath  the  liver,  or  higli  up  in  ibc  right  loin.  Thrtt 
is  no  reason  why  i>ent>  phliti:^  should  not  be  met  with  itt  aojr  of  lh«it 
unusual  situations, 

Tltere  are  certain  peritoneal  fossae  aliout  the  cseum,  bu'    '  <««« 

little  or  no  pathological  importance;    tiiey  may  seem   to    .,  ii»- 

matory  eifusions;.     Now  and  then  the  diseased  a|ii>endix  has  i 
lodged  in  one  of  these  fossa*,  usually  in  ihe  inferior  ileo  cm^* 

The  vermiform  appendix  is  very  variable.  Its  airemge  lei^ll 
about  3i  inehesu  It  may  be  representcti  by  a  mere  stunip  Bomm  h 
inch  in  k-ngtb,  or  on  tho  other  banil  may  meit^urr  tio  lest  tlmi  f 
inches.  It  is  usually  found  twisted  u|>on  iti^df,  and  this  eondiUMi  ti 
due  mainly  to  the  shortness  or  scantiness  of  its  mc^rntcry.  The  mei^ 
appendix  rarely  extends  more  than  one-half  or  two-thinlsaf  tfaewajiiiflg 
the  little  organ,  and  is  liable  also  to  much  variaticin. 

The  position  of  the  appendix  varies  considerably.  In  the  ailalt  Ml 
the  nn>li«tnrlK?d  appendix  will  most  often  lie  found  liehitid  th«*  rt>d  trf 
the  ileum  and  its  mesenterv,  and  to  jmint  in  the  dii\>ction  of  the  tpIcfiL 
Another  locality  not  infrequent  is  a  vertical  position  l»ehiud  tbe  tmam 
or  to  its  inner  side.  When  diseased  and  ex^ioeeiJ  by  oj^ratioii  thf 
appendix  is  often  to  the  ont«r  sitle  of  the  caecum.  The  procen  Bsf 
occupy  the  pelvis,  an<l  may  be  frinutl  in  contact  with  the  sigmoid  flrsont 
the  rectura,  the  uterus,  or  the  bladder.  Or  it  may  be  (aund  Ut  ktft 
entered  a  right  inguinal  or  a  nglit  femoral  hernia. 

The  stnii-tnre  of  the  appetjdix  is,  in  general  terms^  like  that  id  tbf 
ciecum.  It  has.  however,  the  irnjiortant  character  of  a  narrow  lamea 
a  tbick  wall.  The  valve  of  Gerla*  h,  wdiich  was  sup{Mised  to  profscitli 
orifice  of  the  appendix,  has  no  existence.  The  orifice  of  the  appendtS' 
that  isy  the  point  of  its  openirig  into  the  cs^cum — may  be  a  mere  {lifiiHik 
or  may  aduiit  a  No,  5  r»r  No.  7  eatheter.  One  very  common  rtmak  d 
disease  is  to  i]arrow  or  obliterate  (in  whole  or  in  |)art)  Uie  lomcii  sf  iki 
little  process. 

The  mucous  membrane  is  liberally  supplied  with  Lteherk  jhnV  ebaib 
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but  the  most  notewortliy  feature  in  the  anatomy  of  tlie  ajipeinlix  is  the 
%"ery  hirgc  quantity  of  lyinphuid  tissue  fouuii  in  its  walls.  It  may  lie 
evenly  distnbiite<l,  or  arranged  in  fi>lliclt*s  ;  and  it  is  always  most  atiun- 
dant  in  children.  Tins  collection  of  adenuid  tissue  has  Ijeen  coriiimred  tc> 
that  which  constitutes  the  tonsiL  Prohahly  it  has  the  same  functiou  ; 
that  is,  to  supply  leucocytes  to  repel  a  bacterial  invasion. 

The  calculi  sometimes  found  in  the  tonsil  may  be  compared  with  those 
found  in  the  ap|jendix. 

The  so-called  muscular  coats  of  the  ap|ietidix  are  very  thick,  the  inner 
or  circnhu:'  layer  being  the  more  suhBtantiiil  and  the  better  marked.  These 
coats  are  made  up,  however,  mainly  of  fibrous  tissuf^ ;  tliHrn  is  a  little 
inuscular  tissue  found  in  the  inner  layer,  and  a  trace  in  the  out^r  layer, 
but  the  amount  altogether  is  very  small. 

In  conclusion  it  may  Ixi  pointed  out  that  the  appemlix  represents  the 
terminal  part  of  a  long,  curved,  and  conical  coecum,  such  as  may  ho  seen 
in  many  apes.  It  is  eviilent  that  it  is  disfippeimrrg  from  the  mammalian 
series.  It  is  a  funetionless  and  useless  relic,  and  is  the  least  constant 
part  of  the  alimentary  canal.  The  diseaseil  conditions  wiiich  so  fre- 
quently attack  it  tend  to  bring  about  its  obliteration,  and  it  would  a|vpeur 
as  if  its  anatomical  elimination  was  l»eing  hastened  by  pathological 
troubles. 


MoRCiD  ANATOMY  AND  rATUOLOGY, — The  peritonitis,  which  is  the 
essential  feature  of  perityphlitis,  may  take  its  ori^dn  from  morbid  con- 
ditions within  the  c*ecum  or  the  appendix.  It  may  lie  said  at  once  that 
in  the  vast  majonty  of  cast's  the  trouble  he^iins  in  ihe  apjwmlix,  and 
that  perityphlitis  duo  to  a  primary  Icsiim  r»f  the  caecum  is  unihuihtedly 
rare.  The  pathology  of  the  a  (lection  may  be  considered  under  the  follow- 
ing headings  :— 

A.  Perityphlitis  taking  origin  from  the  cnecum. 

B.  Perityphlitis  taking  origin  from  the  appendix,      (a)  With  catanh 

or  idceration  of  the  appendix.  (^)  With  gangrene  of  the 
appendix.  (^)  With  stricture  or  occlusion  of  the  appendix. 
(*/)  With  actinomycosis  of  the  appendix. 

C  The  Peritonitis. 

D.  The  Abscess. 

A  Perityphlitis  taking  origin  from  the  csecum.^ — The  cases  that 
come  under  thi&  cat4?gory  are,  as  already  stated,  very  uncommon.  Certain 
writers  have  gone  so  far  as  to  assert  that  perityphlitis  of  ctecjil  origin 
doe^  not  exist.  Others  state  that  this  variety  is  so  rare  that  not  more 
than  one  instance  of  it  would  be  found  among  s^me  200  examples  of 
perityphlitis. 

Einhorn,  as  the  result  of  a  study  of  18,000  postmortem  examinatioufE, 
states  that  perityphlitis  i.-^  of  ap[>endirnhir  origin  in  91  percent  of  the 
cases*  and  that  in  the  remaining  9  |jer  cent  it  is  due  to  primary  per* 
foration  of  the  ca}cum.  Surgical  exiterience  would  lead  us  to  place  the 
appendicular  cases  at  a  higher  p<  rceutjige  of  frequency. 
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Osier  records  two  cases  of  perforation  of  a  ciecal  ulcrr  leading  to  ■  h 
perityphlitic  abscess.  Fitz  gives  thr^e  ciisefe  of  such  j^>erf oration — one  vitf 
due  to  a  ti^h  bone,  one  to  a  pin,  and  a  third  was  ascribed  to  •trangtilaticni 
of  the  twcum. 

As  on  exemplary  case  of  perityphlitis  due  to  trouble  in  the  ca^etiin^ 
folio  wing  may  be  cited  ; — 

A  carpenter,    aged   nineteen,  was  admitted    into   my    wanis  at 
London  Ibispital  on   4th  July    1894   with  perityphlitis.      He  had 
long    tioulikid    by   constipation.       On    Ist   July,   wlnle  lifting  a  hmwf 
weighty  he  felt  a  sndilen  pain  in  the  right  iliac  fossa,  became  eollapwt 
and  ill  thirty  mitiutea  vomitt'd.     He  was  sick  four  times.     Tha  bovtb 
had  not  acted  for  three  days  previously.     He  presented  all  the  symjitiitfit 
of  perityphlitis  atteinled  with  diarrbcpa,  and  a  tenifwmture  of  99    to  lOl'  F. 
An  absees^i  formed  in  the  ei^cal  region,  and  was  opwoed  on  7th  July.    Tb$ 
pus  had  a  fjecal  odour,  and  was  considerable  in  amount      The  apprndix 
was  perfectly  normal  in  every  particular.     Some  lymph   waj^  found  opoa 
the  cfB'jum  at  one  spot,  hut  it  was  not  disturV»ed.     On  loth  July  ft 
h^'gan  to  e^cjipe  from  the  wound,  and  a  fsecal   fistula  wsk&   ej^tabitAiMd. 
Tlie  mnn  idtirnately  did  well. 

Perityphlitis  of  ca^cal  origin  depends,  no  doubts  Upon  ulceration  d 
the  ciiecum.  Such  ulceration  may  be  caused  (a)  by  a  sharp  forfligi 
boJy  ;  more  than  one  case  of  perityphlitis  has  been  f<nind  to  b#  d»e 
to  the  impaction  of  a  [>in  in  the  caecum  ;  {h)  by  epithrlioma  of  ih^ 
ciecum.  This  condition  was  illustrated  by  the  case  of  u  medical  toah 
under  my  care  who  had  an  ordinary  subacute  perityphlitis.  An  at^cwi" 
formeil,  and  was  opened.  The  jipji'tidix  U)  all  appearance'  was  quik 
normal,  but  there  waa  a  j>erfiiration  of  the  cascum.  It  was  ahown  litfT 
that  thi^  {>eti(iration  was  at  the  seat  of  an  e[utheltomatou8  /L^rowth.  Tbt 
patient  was  engaged  in  active  v^ork  up  to  the  time  (*f  tlie  attack  of  f%n- 
typhlitis,  although  he  was  wasting,  wai^  feeling  ill,  and  lia4  had  ladcfiaiit 
trouble  with  his  bowels.  The  ulceration  of  the  ca?cum  may  fy rtber  be 
due  to  (c)  tuberculosis,  {</}  tyjihoid  fever,  (e)  dysentery^  and  (J)  acttno' 
mycosis. 

I  have  operated  upon  a  case  of  perityi>hlitis,  in  a  young  lad,  Aw  to 
tuberculous  ulccrattrm  of  the  caecum,  in  which  the  apiiendix  WM  lo  ill 
appearance  perfectly  normal,  anxl  was  f^e  from  the  adheaioiii  wfajdk 
involved  the  caecum. 

So  far  as  I  am  aware,  in  all  tlie  cajees  of  perityphlitis  aserihttl  tfi 
typhoid  fever,  the  ap|vendix  wjis  the  seat  of  the  actual  performuon  and 
not  the  es&cum.  Ulcemtiou  of  the  c^cum  in  ilysentery  doos  not  9ifff 
to  lead  to  perityphlitis.     Actinomycosis  is  dealt  with  on  p.  86. 

Fin  all}*,  the  commonest  cause  of  such  cases  of  fieri  typhlftis  as  ariis 
in  the  caecum  is  {g)  the  stercoral  ulcer.  Tlie  stercoral  ulcer  is  due  lo  ib^ 
mechanical  pressure  and  the  chemical  irritation  of  feecal  niaaaea  rhir^ 
have  long  been  lodged  in  the  caecum.  Precisely  similar  uleera  an  pr^ 
duced  in  the  appendix  by  the  lodgment  of  little  masses  of  tmcti 
in  that  tube.      In   cases  of    considerable  fiecal  impaclioa  tkc 


strain  falls  upon  the  ctpciim,  and  in  aUsolnte  obstmctifin  of  the  colon 
]ow  i]invn^  the  bowel,  if  it  j^^ives  wny,  will  give  w;ty  in  the  enseal 
region. 

Long- impacted   frecal    masses  in  any  part  of  the  colon  give  lise  to 

catarrh.     This  catarrh   when  of  severe  degree  serves    to   piodiice   the 

■  ipunmia  diarrhoea  which  is  seen  in  cases  of  obstruction   <>f  the   lower 

[colon^     This  catarrh  often  p^si^es  on  to  ulceration.     It  is  by  means  of 

this  catarrh  that  impacteil  fjecal  niiiases  are  often  dislodged,      I  tins  much 

fiecal  impaction  is  most  common  in  the  ca^cnra,  it  is  no  matter  of 
wonrler  that  the  stercoral  ulcer  should  be  most  common  in  that  part  of 
the  colon. 

If  the  nicer  acquires  a  sufficient  depth  to  allow  the  peritoneum  to 
be  infected,  perityphlitis  results.  To  produce  this  condition  it  is  not 
necessary  that  the  caecum  should  be  actUidly  and  freely  perforated.  The 
following  case  serves  to  illustrate  this  point,  A  mnii  of  fifty,  with 
ail vn need  carcinoma  of  the  sigmoid  flexore,  had  the  wliole  of  the  colon 
above  the  stricture  occupied  by  retainetl  f fecal  matter.  In  such  cases  of 
obstruction  the  strain,  as  already  said^  falls  mainly  upon  tlie  cfeciim  ;  and 
this  patient  became  the  subject  of  a  well* marked  attack  of  acute  peri- 
typhlitis. An  abscess  followed,  which  w*as  incised  in  due  course.  The 
contents  were  very  foui,  hut  no  fa:'ces  had  escaped,  Ljrmph  covered  the 
cieciim,  but  the  appendix  was  apparently  quite  Bound. 

It  is  perhaps  needless  to  B4iy  that  ftecal  accumulation  may  be 
excessive,  and  may  even  cause  acute  inflammation  of  the  C€n?cum,  and  }\'t 
not  produce  the  symptoms  of  p<»rityplditis.  Thus  Dr.  Harley  reptirts 
the  case  of  a  youth  whose  colon  was  blocked  from  ctecum  to  anus  with 
fa?(:al  matter.  The  mucous  membrane  of  the  bowel  was  inflamed  and 
purulent  The  lad  died  with  septic  symptoms,  but  there  were  no  evi- 
dences of  perityphlitis, 

I  have  met  with  examples  of  loc^ilised  peritonitis  about  the  hepatic 
fl^^xure  of  the  colon  leading  to  suppuration  in  patii^nts  whose  howel  con- 
tained masses  of  scybala,  and  in  whom  the  acute  abscess  with  its  fa^tid 
contents  could  only  be  ascribed  to  a  stercoral  ulcer. 

While  claiming  a  definite  position  for  the  stercoral  ulcer  in  the  pro- 
duction of  perityphlitis  it  must  be  owned  that  the  appendix  may  be  the 
cause  of  perityplditis  and  yet  appear  to  be  quite  nnrnial  to  the  eye. 
Many  such  cases  have  been  reported.  I  have  met  with  such  examj^les, 
but  have  found  the  app.-irently  healthy  appendix  to  be  diseased  when 
subjected  to  minute  examination.  I  would  especially  point  ont,  how- 
ever, that  in  these  particular  examples  the  caecum  itself  was  also  qtiite 
normal  in  appearance. 

Further,  it  may  he  said  that  when  a  perforation  of  the  ciecnra  is  dis- 
covered at  the  bottom  of  a  perityphlitic  abscrss,  it  affords  no  evidence 
that  the  mischief  begau  in  the  caecum,  or  that  the  perforation  was 
primary.  Most  of  the  perforations  so  met  with  are  secondary,  the 
trouble  having  begun  in  the  appendix,  and  the  pus  having  made  its  way 
into  the  caecum  from  without. 


Finally,  it  must  be  allowed  that  tlio  appendix  is  frequeoilf  iitleeird 
from  a  tiirseawed  cificum. 

B.  Perityphlitis  takiogr  origin  from  the  appendix. — (u)  fflik  eiftmk 
or  ulc^aiiou  of  the  appttuUi. — Ciitarih  nf  tht-  api>oridix  is  evidently ef  >trf 
common  occurrence.  It  is  «|uii«  commonly  tVmiid  in  ]x:»st-morteiD  ex* 
aminatious  by  those  who  are  taking  note  especially  of  the  conflttioo  rf 
the  appendix.  It  may  be  safe  to  conclude  that  simfile  and  uncomplKAted 
catarrh  of  the  appendix  leads  to  no  symptoms,  and  cannot  Ui?  cUtiMsalljr 
recof^riised.  There  is  evidence  tliat  it  may  lie  acute  or  chronic,  aiid  Ihal 
it  may  be  entirely  recovered  from*  Its  origin  u  due,  no  doubts  to  tb# 
same  causes  whicli  lead  to  catarrh  in  other  parts  of  the  intestine.  Vel 
now  and  then  it  appears  to  be  iriiluco^l  by  a  minute  fragment  of  fmaX 
matter  retaified  in  the  appendix  which,  as  a  solid  skSVKl  decotopciiiiig 
foreign  body,  seta  up  irrjiiition.  Very  often,  indeed,  I  beli«v«  the 
catarrh  extends  to  the  appendix  fmrn  ihe  ca'cum.  It  is  com  mem  W 
observe  that  mischief  in  the  appendix,  leading  t^*  perityphlitis,  it  tiel  up 
by  constipation,  by  a  lodgment  of  faecal  matter,  or  of  a  ma^  of  nHdi«;Q8laii 
food  in  the  ca*cura.  It  id  reasonable  to  conclude  that  some  cjitarrh  cr 
even  ulceration  of  the  ca>cura  may  be  induced  by  such  accurautation,  axn\ 
that  the  inflammation  may  spread  to  the  a]>pendix,  which  eei^mi  tu  U 
peculiarly  susceptible  to  eaUirrh, 

In  a  few  instances  a  mirnite  foreign  body  is  the  cause  of  tha  cAtafTk 
Such  instances  will  be  al bided  to  lat^T. 

The  morhiil  changes  produced  by  the  catarrh  are  pre^^isely  (ha  mom 
aa  in  other  parts  of  the  intestinal  canal  The  epithelium  (if  the  turfict, 
as  well  as  that  which  lines  tlie  cry|)ts  of  LieWrkuhn,  is  shed,  the  retifofiB 
tissue  becomes  infiltrated  w'ith  leucocytes,  and  the  whole  mucf>i»  mtm 
brane  is  thickene<l  The  process  may  end  in  complete!  rtnjvcr}',  n.> 
doubt ;  t>ut,  if  long  continued,  it  may  lead  to  one  or  oilier  of  ike  Ibikv- 
ing  results : — 

(a)  The  watery  discharge,  prodncetl  by  lonu-continued  ratarrlL  iSAf 
lead  to  an  inorganic  omcniiuti.  These  concretions  are  no  iloubt  fommi 
from  the  satt^  contained  in  the  catarrhal  fluid.  A  precist^ly  simtlu'  fiT- 
mation  of  a  stony  concretion,  as  a  result  of  long-continiietl  cjiUnrh.  ii 
met  with  in  the  nose  as  a  rhinolith.  The  rhinolith  appears  in  alt  cimpi 
to  be  the  product  of  long-continued  nasal  catarrh.  OcciLsionally  a  OtUiQttf 
speck  of  foreign  matter,  such  us  a  piece  of  nutdhfll,  forms  thi^  tiudeut  rf 
the  concretion.  The  concretiuns  are  usually  of  u  mortary  conKistriicv 
moderately  friable,  and  arc  composed  of  fiho&[ihate8  of  limt*  and  nutf- 
nci^ia  and  of  caibr>nat«  of  lime,  mixed  or  Mained  with  a  Utile*  Iwl 
matter  Some  have  b^en  found  to  contain  chrjtesterin.  Owing  to  the 
slight  ud mixture  of  fa?c/d  inntter  they  are  often  cjilh*d  ficral  coner»'t«o!i? 
I  do  n<>t  know  ihut  the  comnioii  aj^settifin  thnt  they  contain  "i 
mucus  "  is  well  founded*  Some  of  them  are  veritable  stony 
and  can  be  evenly  divided  with  a  fine  saw.  The  finner  stonei  are  nrtai 
like  the  rhinoliths  on  ae<  tion.  I  Irave  never  satisfied  mVM*!!  llial.  •• 
some  aflirm,  the  actual  nucleus  of  these  concretions  is  composed  of  teit 
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matter.  I  have  found  bodio3  in  tliG  ap|>cniiix  with  a  putry-like  interior, 
resemljling  fi^^al  matter  witb  a  casing  of  lime  sjilts.  The  real  concretions 
mnst  be  clearly  diatinguished  from  the  little  pt-llets  of  moulded  and  often 
hard  and  brittle  faecal  matter  which  are  f>rteo  met  with  in  the  app^-ndix. 

The  real  concretions  vary  greatly  in  size.  They  are  generally  of  even 
and  symmetrical  outline.  8ome  are  vrry  minute,  oJhers  are  ovt^r  an  inch 
long.  The  iar^a^st  which  I  have  myself  removed  wa^  more  than  an  inch 
in  length  and  nearly  half  an  inch  in  (li?imeter.  Blackadder  found  an 
earthy -loo  king  concretion,  the  size  of  a  thrush's  egg,  in  a  man*s  appendix. 
It  had  caiist^d  no  trouble  tin  ring  life. 

These  concretions  often  bear  the  very  closest  resemblance  to  certain 
vegetable  products.  The  smiillest  are  readily  mistaken  fur  toraato-sccda 
and  tig-seeds,  ttie  larger  for  orange -pips,  grape-seeds,  or  grains  of  wheat, 
and  the  largest  for  cherry-stones  ami  da tes tones.  I  possess  two  ctmcre- 
tions  which,  before  section,  I  could  not  tell  from  a  cherry-stone  and  a  date- 
stone  respectively.  I  have  never  foimd  stich  seeds  or  fruit-stones  in  the 
appendix,  :ind  I  believe  them  to  be  exceedingly  rare.  It  is  impossible  to 
iin'lerstand  how  a  cherry-stone  or  date -stone,  «>r  even  an  ornnge-pipj 
could  enter  the  fippendix,  and  the  imitation  made  by  a  concretion  is  so 
exact,  that  1  am  disjiosed  to  think  tliat  very  many  of  the  rejiorted  casea 
of  foreign  bodies  are  examples  of  concretions.  That  a  grain  of  wheat 
could  reach  the  appendix  quite  unchanged  is  most  diRicult  to  believe.  A 
portion  of  a  grape-skin  is  ver\*  remarkabl}^  imitated  by  a  layer  of  thick, 
glutinous,  dark  greem'^h  purple  mucus. 

The  fiequency  with  which  concretions  are  found  in  the  appendix  in 
cases  of  typhlitis  is  variously  stated  Ijy  difteri-nt  atitbors,  Matterstock 
found  them  in  53  of  the  collected  cases,  Fitz  in  47,  Krafft  in  34,  and 
Murphy  in  30.  I  am  inclined  to  thirdc  that  the  hiwer  estimates,  that 
is,  about  30  per  cent,  are  more  near  the  truth.  In  400  post-mortem 
examinations  of  all  kinds,  Kibliert  found  a  fiecal  concretion  in  the 
ap|>endix  in  10  per  cent  of  the  bodies. 

(fi)  In  the  second  place,  hmg- continued  catarrh  may  lead  to  great 
Hackeumg  of  the  appendix.  The  tube  ie  found  to  l>e  of  unusual  size 
and  stiff  and  straight.  Its  wall  may  l>e  from  J  to  J  of  an  inch  in  thick- 
ness, and  it.%  lymen  may  be  fonnd  full  of  mucus. 

(y)  Thirdly,  catarrh  may  lead,  and  apparently  often  does  lead,  to 
alrernfiiin  of  the  apprndix.  Some  degree  of  ulceration  uf  this  little 
process  is  very  commou  in  perityphlitis. 

The  ulcer  need  not  be  preceded  by  definite  catarrh,  it  may  be 
primary.  The  primary  ulcer  may  be  due  to  the  presence  of  a  foreign 
body,  to  septic  infection,  to  typhoid  iilceratioo,  or  to  tuberculosis. 
Foreign  bofliea  are  not  common  in  the  appendix,  and  but  vtvy  rarely 
are  they  the  cause  of  perityphlitis.  Many  reputed  foreign  bodies,  as 
already  stjited,  are  really  concretions  formed  in  the  appemlix  itself  as  a 
result  of  chronic  catarrh.  Among  the  foreign  substances  which  have 
been  actually  found  in  the  vermiform  process  are  the  following :  pins, 
minute  fragments  of  lx>ne  and  of  nutshell,  small  shot,  bristles^  splinters 
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This  perfornUon  may  l>e  of  any  size  or  shape,  from  a  mere  pinliole  to 
what  appears  to  be  a  rent  of  a  greater  part  of  the  limb.  The  perfora- 
tion may  take  place  into  a  normal  peritoneal  cavity,  ur  into  a  space 
more  or  less  conHoe<l  by  adhesions. 

It  is  by  no  means  necessary  that  an  ulcer  of  the  appernllx  shouM 
leati  to  perforati^JH  in  order  to  produce  the  phenomena  of  pentyjihlitis. 
Over  and  over  again  the  vermiform  process,  removed  from  the  midst  of 
a  perity[jhlitic  abscess,  has  revealed  no  evidence  of  perforation.  If  all 
the  cases  of  perityphlitis  of  all  varieties  nnd  degrees  be  considered 
together,  then  it  may  be  said  that  in  the  majority  there  is  no  perforation: 
on  the  other  hand,  it  is  eatimateil  that  in  Irura  60  to  70  per  com  of  the 
really  acute  cases  a  fwrfuration  of  the  process  may  be  exipccte^l. 

In  the  seeorid  jilace,  the  ulcer  uf  the  apj^endix  may  lea^l  to  stridurej 
or  to  more  or  less  obliteration  of  the  lumen  of  the  process.  Tlie  mucous 
membrane  over  a  varying  extent  is  de.stroyed  by  the  uleerative  ]>roce8s ; 
granuhuion  tissue  covers  the  denuiled  sur-face,  and>  if  the  iwo  o|>poaed 
walls  of  the  little  tube  adhere,  a  Ktricture  results.  The  whole  oi  the 
lumen  of  the  process  may  be  oceui>ied  by  granulation  tissue,  and  several 
fitricLures  may  lorm  in  the  siime  appenflix.  The  stricture  and  its  results 
are  dealt  with  on  page  8SS.  In  nt>t  a  few  itiiitanees,  where  the  ulceration 
occupies  the  whole  internal  surface  of  the  appendix,  the  lumen  of  the 
tube  finally  becomes  entirely  obliterated,  fibrous  tissue  occupies  the  once 
free  passage  from  one  t.*nd  to  the  other,  and  the  flppeudix  is  cmh verted 
into  a  solid  fibrous  conl.  This  is  one  of  the  natur.d  processes  of  cure  in 
perityphlitis.  Any  degree  of  stenosis  may  result  from  tliis  condition  ; 
there  m^y  be  a  mere  linear  stricture  constricting  the  appendix  like  a  fine 
ring ;  there  may  be  several  strictures  of  like  character,  or  the  appendix 
for  one  fourth,  or  one-thiixi,  or  one-baif  of  its  length  may  he  converted 
into  a  filirous  cord. 

Ik:tween  multit»le  strictures  cavities  of  vnrying  dimensions  may  be 
left.  The  whole  lumen  of  the  process,  although  patent^  tuny  he  futmd 
evenly  narrowed  fr<un  one  end  to  the  other. 

Now  and  tlien  the  obliteration  of  the  ai>pendix  is  so  complete,  that 
only  a  careful  examituition  of  the  adhesions  which  probably  exist  around 
the  cfiecum  will  reveal  any  tnice  of  the  organ.  Ribbert  found  in  400 
post-morti^ms  more  or  less  obliteration  of  the  apiiendix  in  23  i>er  cent, 
and  found  also — as  may  have  been  expected — -that  this  purticular  lesion 
was  more  common  as  iii;e  advancetl. 

(h)  irith  tj(uh4jrem  of  the  uppfmlix, — In  some  cases  the  appendix  is 
the  seat  of  a  moixs  or  less  extensive  sloughing  or  gangrenous  process. 
Clinically  this  condition  is  nearly  ahviiys  associated  with  syrnptoina 
of  a  very  severe  and  zictite  character,  esfh^ciully  when  the  gangretie  is 
complete. 

There  is  eviilence  to  show  that  the  whole  oF  the  part  may  become 
gangrenous  in  twenty-four  hours.  The  degree  of  the  sloughing  varies  ; 
in  some  instances  the  wliole  of  the  mucous  niemhnine  becomes  necrosed, 
or  there  is  considerable  sloughing  of  the  membrane  in  patches  ;  in  other 


examples  the  wholo  of  the  appendix  may  be  gntigremms  from  \mM  Id 
tip.  It  mny,  indeed,  bu  (oimd  deta4:Ued  us  a  elotigti,  und  I  have  m  Hot 
covered  it  floating  in  a  perityphliiic  abscesd.  Or  the  gntigrene  Buy  be 
of  much  more  litiiited  cxt**nt;  the  tip  only  of  the  prmefiSi  may  haft 
perisht'd,   or,  cuHiiUsly  enough,  only  the  Vtase  mny  have  »•!  In  tkt 

liitttir  iiistiiiicc  a  more  or  It'ss  sound  appendix  nmy  be  fouiii  imhI  fvfm 

the  civcum  by  one  of  tht-se  bitsul  sloughs.  The  gangrene  nmy  ttivulre  i 
portion  oidy  of  the  ap[>entlix  wall,  and  in  some  oises  the  limited  exltBUt 
of  it  may  be  inexpliciible.  The  causoa  tf  gangrtfue  of  the  vi*niiifonii 
jirocess  arc  not  jdways  apparent,  but  it  ig  safe  to  conclude  tbiit  they  aiv 
the  same  ns  those  which  produce  gangrene  elsewliere.  In  iiol  &  hm 
instances  the  8loii,!j;hing  fi|>pearji  to  be  the  result  of  a  septic  infection  «l 
an  already  damaged  appendix.  In  some  cases,  for  instance,  in  Vkht^ih  iW 
whole  organ  h,td  pt-rlsheil,  a  concretion  has  been  found-  In  such  «Hh 
ditions  it  would  ap{>ear  as  if  a  virulent  septic  inflammation  haul 
its  aiipeanince  in  an  ap[iendix  long  diseased.  CerUdn  it  is,  that  m 
cretion  m;iy  exist  in  the  n]»p«m<lix  for  years  and  cause  no  tn»uble» 

In  an«*thcr  series  of  instances  there  is  a  suggestion  that  the  con^ 
a|)pendix  may  have  become  so  twisU-d  upon  itself  a^  to  have  hroagit 
about  an  occlusion  of  iu  vessels,  A  like  condition  is  seen  in  volvuhi*  uf 
a  Ioo|)  of  Ixjvvel  like  the  sigmoid  flexure.  Extreme  alteratluus  ift  the 
volume  of  the  aeeum  may  lefid  to  such  a  twisting. 

In  certain  examplfs  of  gangrene  it  is  possible  that  the  vessels  U 
to  the  appendix  may  have  become  thrombr>sed.  I  have  found 
vessels  very  nearly  occluded  in  some  examples  of  relapsing  fHTii^pliI 
Mere  bending'  of  the  api>en«lix  mesentery,  or  the  pressure  of  atilK 
may  lead  to  suclt  a  diiiiinutiun  in  the  lumen  of  the  ve^cls  of  the  pi 
Foreign  bvKlies  have  been  credited  with  ihe  pro«luction  of  gangrene,  hqi 
upon  no  substantial  evidence.  On  the  wlmle  it  is  probable  that  mml  c»f 
tiie  examples  of  extensive  gangrene  are  due  to  infection  of  the  apjieiMiii 
with  pyogenetic  micro-organisms  such  as  the  strejitocm-ci. 

(c)  If  lilt  atrktare  t/r  (Hclumm  of  th€  apj*eniiu.—Sir\vtnTv  nf  ih« 
appendix  plays  a  prominent  p^irt  in  ihe  production  of  (»crit}i]ihlitJii»  mii 
especially  of  tiie  relap>iiig  fonn.  The  mode  of  production  nf 
strictures  hm  been  already  alluded  to  (page  S87), 

The  effect  they  produce  varies  according  to  the  condition  of 
mucotis  membrane  on  the  dist^d  side  of  the  stenosct]  p.'»rL  If  ti^ii 
mucous  niomlimne  be  quite  healthy,  the  dibtal  part  of  the  ippoiiMhl 
becomes  disten<led  with  miiciiB.  IHie  cyst  thus  produced  ht«  m  teft 
remarkable  appeaniuce;  it  is  usually  of  considerable  bU£o,  is  caiiiafC' 
sha|>ed,  is  of  even  outline,  and  the  ])roximal  end  of  it  may  bulge  into  tli« 
ca-cum  as  a  large  hemisphericid  swelling.  The  cyst  contains  fnun  one  to 
four  ounces  of  perfectly  white»  translucent,  cdonrless  mucusi.  An  excel 
lent  specimen  of  such  a  cyst  is  to  be  found  in  the  f'ttmbritlgc  XfuTunun^ 
it  was  removeii  from  an  old  subject  during  a  p<ist  nHjrtem  cxaminitiOQ. 
This  cystic  dilat4itton  has  been  ternied  a  "  mucocele '' bv  Fer^  Wrir 
descriljes  a  casOi  and  compares  the  contents  to  the  vitreous  immoof.    Om 
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Bf  these  tninshicetjt  cysts  is  figured  iii  Cuata'  Munutil  of  Patlmhgtf^  and 
IPr.  Wilks  met  with  another  exauj|ile.  In  no  case  have  any  adliesiono 
Ibeen  funnd  associated  with  the.-e  cysts.  PorbiT  descrilies  two  i*xampU'a 
■  in  which  iho  miicoiis  mcmhraiie  w;i8  rjiiite  healthy,  hut  to  which  the 
other  cunts  were  tht*  seat  of  some  rhronic  inrtamiiuitory  thickening.  The 
foiitlition  is  prohahly  identical  with  Virchow's '*  colloid  degeneration  of 
tho  appt-ndix."  It  is  siud  that  this  curious  cyst  docs  not  give  rise  to 
any  sytni^torna,  so  that  in  nearly  all  instances  it  was  only  diacovercd  on 
pos^t- mortem  examination.  The  occhision  ajipears  always  to  be  at  the 
i:a»eal  end  of  the  Jip[)ondLx»  and  it  may  he  due  to  a  congenitul  deflect,  I 
have  met  with  one  instance  dinging  life.  Thtr  patient,  a  man  of  thirty, 
hud  always  been  the  subject  ui  constipation.  Sin<  e  the  age  of  eighteen 
he  had  sufferi^il  at  inttrrvals  from  a  vngne  and  not  severe  drgr^e  of 
colic,  described  as  "congested  liver,"  Ho  hnd  had  also  a  definite  attack 
of  gastritis.  For  some  months  before  I  saw  him  ho  had  had  a  "heavy 
pain  "  in  the  right  iliac  region  ;  it  was  worse  on  exertion,  and  extended 
down  the  right  thigh  and  into  the  right  tei-^ticle.  It  was  nevtT  severe. 
He  complained  so  much  of  this  "heavy  feeling,"  that  I  itpened  the 
alidomen  atid  iliscovered  in  the  [lelvis  the  ca^fiim  and  a  cystic  ai*pendix. 
There  wpre  no  adhe.sians.  The  api)endix  was  shaped  like  a  banana, 
and  measured  4f  inches  in  length  by  I J  inch  in  width.  It  was  elastic, 
smooth,  and  qnite  tran.sliicent  On  removal  a  qnantity  of  ch^ar,  white, 
|>erfectly  transhicvnt  mucus  escaped  from  it,  very  ninch  like  tlie  material 
ivhicli  is  met  with  in  a  ganglion.  After  the  operation  the  symptoma 
vanished. 

If  the  nincona  membrane  I^eyonlI  the  strietured  spot  be  nnhoalthy — 
as  it  usually  is— then  the  disud  part  of  the  npiiemlix  is  found  to  he 
distentled  witli  muco-pus,  or  pus,  or  opaque  autl  illdnoking  »t*d  often 
ilhsmelling  mucus.  These  cysts  may  be  oral,  cylindrical,  or  round ; 
they  are  usually  surrouniled  by  adhesions  of  varying  Lb-ns^ity.  Tlie  cyst 
wall  is  as  a  rule  very  thick,  and  the  swelling  may  be  so  tense  as  to 
feid- — when  exposed  by  operation — like  a  stone.  In  size  these  cystic 
swelhngs  are  sehlom  large  ;  one  of  the  size  of  a  walnut  Wduhl  be  qidte 
large  :  I  have  encountered  some  of  considerable  size  which  have  measured 
as  much  as  li  inch  across,  but  these  are  rare.  In  these  cysta  the 
mucous  meml)rane  is  found  to  have  hreri  destroj'ed  by  ulceration.  The 
cysts  are  apt  to  perforate  and  to  burst;  the  perforation  Ivads  to  an 
attack  of  perityphliiis,  ami  the  contents  esrafte  more  or  less  completely 
from  the  appndix.  If  the  patient  recovers  tlie  perforation  heals,  and  in 
due  course  the  cyst  litis  up  again,  and  bursts  again  ;  thus  the  conditions 
for  repeated  relapses  are  produced, 

Sometimes  the  cyst  rnptures,  atid  a  large  rent  is  prmiiKvd.  These 
cases  usually  lead  to  an  abscess,  nml  if  the  abscess  cavity  Iie^ib  the 
patient  is  cured,  as  the  appendix  btcomes  practically  obliterated.  Some 
of  the  fil»rous  crmls  which  are  found  m  the  place  of  the  appendix  are  no 
doubt  the  result  of  the  process  here  described. 

It  is  not  necessary^  however,  that  a  stricture  shoidd  exist  in  order  to 
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produce  a  cystic  dilatation  of  the  appendix.  The  little  tube  miyi^ 
occluded  by  acute  bending  upon  itself,  or  by  torsion  around  the  line  c 
its  long  axis.  The  process  so  deformed  is  held  in  position  by  adheim 
and  by  freeing  the  adhesions  the  lumen  can  be  restored. 

As  in  the  case  of  the  stricture,  muco-pus  or,  at  any  rate,  very  n- 
healthy-looking  mucus  must  inevitably  accumulate  in  the  appendix  beyobd 
the  stenosed  part.  The  cysts  produced  by  such  accumulation  arc,  as  i 
rule,  larger  and  more  globular  than  those  produced  by  actual  stricture.  1 
think  that  in  the  cases  of  acute  bending  or  torsion  the  mucous  menibrai 
is  probably  more  healthy  than  in  the  cases  associated  with  stricture  i 
have  met  with  cysts  measuring  2  inches  across,  and  on  dividing  tk 
adhesions  which  bound  down  the  appendix  have  seen  such  cysts  emin; 
themselves  entirely.  In  some  of  these  cases  the  little  tube  has  bif 
so  bent  upon   itself  as  to  be  in   the  form  of   an    acutely   bent  h<»ol 

;  In   instances   in   which    there   was  toi-sion,   so   slight    a   disturbance  < 

the   a^lhesions   allowed   the  cyst  to  empty  itself  that    I    imagine  sw 

\  emptying  must  take  place  from  time  to  time  during  life.      It  must  1 

emphasised  that  in  these  examples  there  is  no  real  stricture.      The  crsi 

!  part  of  the  appendix  may,  however,  give  way  by  perforation,  or  by 

!  more  extensive  bursting ;  but  such  an  accident  is  less  common  than 

the  cases  with  stricture. 

The  subject  of  stricture  and  occlusion  of  the  appendix  is  alluded 
again  in  dealing  with  relapsing  perityphlitis  (page  918). 

{(V)  With  actimrmi/cosis  of  the  appeiyiix.  —  A  few  examples  of  tl 
rare  condition  of  the  appendix  have  been  recorded.  One  of  the  iiu 
comph'te,  as  well  as  the  first  described,  is  recorded  by  Dr.  Kansom  (i 
page  917).     The  patient  in  this  instance  was  a  man  aged  fifty,  in  wb( 

■  rii^lit  iliac  region  a  painful  and  tender  swelling  api>earfd.      An  abso 

formed  in  due  course  and  discharged  through  the  skin.  In  the  pus  cluir 
of  the  actinomyces  were  found.  The  patient  died.  At  the  necrof 
the  abdomen  was  found  free  from  general  peritonitis.  The  vermifo! 
appendix  was  contorted,  and  was  almost  buried  in  dense  aiihesit 
and  thickened  peritoneuu).  The  ca?cal  aperture  of  the  appendix  ^ 
patent.  The  tube  itself  was  in  part  dilated  ;  its  walls  were  irregul 
and  in  several  places  comnninications  led  to  an  extensive  abscess  behi 
the  crecum.  The  CtTcnm  was  free  from  evident  disease.  The  liver  o 
tained  a  large  focus  of  pus,  in  which  colonies  of  the  ray  fungus  W( 
found.  Microscopic  examination  i\l  the  retro-cajcal  abscess  an<l  of  t 
appendix  whore  it  comnmnicated  with  the  abscess  failed  to  reveal  a 
colonies  of  the  actinomyces.  Dr.  h'ansom  was  of  opinion  that  t 
appendix  was  the  primary  seat  of  infection,  and  suggested  that  a  frairm< 
of  corn  or  grass  hearing  the  parasite  might  have  lodged  in  the  vermifo 
process.  (See  also  a  case  by  Otto  Lanz.  Vide  art.  "  ActinomycosJ 
vol.  ii.  p.  81.) 

C.  The  peritonitis. — The  peritonitis,  which  is  the  basis  of  the  afTecti 
under  discussion,  may  bo  of  any  degree  and  of  any  extent.  It  ma}' 
general   or  local,  suppurative  or  non  -  suppurative ;   or  a  localised    si 
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purative  peritonitis  may  be  assockU'd  with  a  ditTused  nou -suppurative 
lorni  of  peritoneal  intiamnmtion. 

In  tlie  majority  of  tho  cases  the  peritonitis  is  entirely  localised,  and — in 
a  leas  large  propi>rtioii — it  does  not  pass  od  to  su})puraUon,  Tli© 
peritomtisi  is  evidently  due  in  all  insfanci's  to  tlie  escape  of  bacteria* 
laden  materiul  from  the  appemjix%  or,  iti  u  finv  examples,  (roiu  tlieciecum. 
It  would  appear  that  the  nncro-ur^.inisTn  which  is  most  active  in  the 
production  of  tfiis  particular  form  of  jierilonitis  is  tl  e  bacillus  coli 
communis.  Tavel  and  Lanz  examined  twenty-three  cases  of  disease  in  the 
appemlix.  The  examination  was  made  eitlier  of  the  pua  witldn  or 
witlmut  the  a[i|>eiidix,  or  of  the  extidatiun  into  the  peritoneal  cavity 
immediately  around  the  diseased  process.  The  material  for  this  bacterio- 
logical iiiveHtigation  was  obtained  during  the  life  of  the  patJt^fjts,  In 
three  no  micro-organ isiua  "w^v^  found  \  iti  nineteen  the  colon  bacillus  was 
found  either  alone  or  in  association  with  other  pathogeiu tic  gerniS.  Tije 
streptococcus  was  found  in  several  cases  \  the  pneumococetia  wa^  met 
with  in  twOj  but  not  in  pure  cuhure.  The  stajjhyloeucius  p}ogen€8 
citreus  was  in  one  instance  the  only  micro-organism  discovered. 
H<»den)>yl  deals  with  twenty-seven  case^i  uf  perityphlitis.  In  twenty4ive 
tbe  bacillus  coli  comnumis  was  the  only  micro  oiganism  fmmd.  In  one 
case  tltia  bacillus  was  found  in  association  with  streptococci,  and  in  the 
remaining  case  the  streptococcus  was  found  alone. 

Many  other  investigaiors  have  demonstratvd  the  same  facts.  I  may 
say  that  the  interior  of  the  a]ipemlix  of  thi^  fa-tns  at  birth  has  been 
shown  to  be  free  from  micro-organisms.  In  the  adidt  the  strL-iitococcus 
bas  been  olt<"n  found  in  the  healthy  appendix. 

The  bacillus  coli  communis  exists  in  the  normally  human  body,  and 
is  said  to  be  tlie  most  abundant  and  the  most  constant  of  the  bnctpria 
found  in  the  healthy  man.  Its  natural  habitat  is  the  bowel,  and  it  has 
been  <lem<mstrated  along  the  wbt4e  length  of  the  alimentary  cajial  from 
the  month  to  the  anus.  The  uiien^-organism  has  this  notable  feature, 
that  it  varies  greatly  in  its  virulence.  80  far  as  experiments  upon 
animals  are  of  value,  it  would  iipf)Oar  to  be  liarrnless  when  taki-n  from 
the  normal  intestine.  If,  how*  ver,  the  bowel  Ijeeome  the  seat  «>f  almost 
any  morbid  change  the  barillos  becomes  virulent  at  once.  Virulence  has 
been  found  in  cases  in  wludi  the  bowel  was  obstrnctetl,  strangulated,  or 
inflamed  ;  in  congestion  of  the  intestine  ;  in  diarrhtea  ;  in  advanced  can- 
Btipation,  and  in  other  ahiH>rmal  states.  This  |>oint  is  of  no  little 
moment  in  the  etiology  of  peril ypdilitis.  In  a  large  numht^r  of  cases  the 
attack  is  preceded  by  const ipatiou,  by  the  deconn>osit}on  of  undigested 
matters  in  the  bowel,  by  diairh<ea,  by  exposure  to  cold,  f>r  possibly, 
although  rarely,  by  injury.  If  m^iisures  could  bo  adopted  to  render  the 
bacterium  non- virulent,  then  a  gre;it  step  wouhl  have  been  taken  in  the 
prevt*ntive  treatment  of  this  disease. 

Two  factors,  at  least,  appear  to  be  nece>sary  to  produce  au  atUick 
of  localised  f>erifonitis  through  the  medium  of  the  ap[«endix.  The  first 
is  such  a  condition  within  the  bi^wel  as  will  render  the  colon  bacillu3 
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virulent ;  and  the  second  is  such  a  lesion  in  the  appendix  as  will  penal 
that  Imcillus  to  reach  the  peritoneum.  The  invasion  of  the  peritoofla 
by  the  micro-organism  gives  rise  to  sudden,  violent,  and  acute  symptoos 
to  an  outbreak  which  is  often  so  abrupt  and  intense  as  to  produce  tl 
impression  that  the  appendix  has  become  perforated.  It  is  not  necessar 
however,  that  there  should  be  a  definite  and  demonstrable  i>erforatioa  t 
account  for  acute  and  sudden  outbreaks  of  perity[)h litis  ;  in  not  %  fcw( 
such  attacks  I  have  failed — on  exposing  the  appendix  by  operation— i 
detect  any  obvious  i)erforation. 

The  character  and  extent  of  the  peritonitis  produced  will  depen 
obviously  upon  the  "dose"  of  septic  material  which  enters  the  pe: 
toneal  cavity,  and  also  upon  the  manner  of  its  entrance.  We  must  nc-i 
whether  the  diseased  aj)pendix  lay  perfectly  free  in  a  normal  scrw 
cavity,  or  whether  it  was  located  in  a  pouch,  or  lodged  in  the  pelvis,) 
surrounded  by  adhesions,  or  buried  in  a  mass  of  attached  omentum,  < 
fixed  to  the  wall  of  the  iliac  fossa.  The  effusion  produced  may  be  scan 
or  copious,  serous,  serofibrinous,  or  sero-purulent^  or  wholly  purulent 
may  be  free  from  smell,  but  in  the  majority  of  instances  it  has  a  mc 
offensive  and  often  fiecal  odour.  The  least  severe  cas4>s  are  usiiai 
associated  with  a  little  cl»*ar  serous  lemon-coloured  fluid  ;  the  most  sev« 
are  usually  associated  with  foul  pus,  but  in  some  of  the  fatal  cases  in  t 
place  of  pus  a  thin  greenish-gray  flui<l  of  an  intensely  offensive  and  *ci 
odour  is  seen.  Tliis  I  have  found  even  at  a  comparatively  late  peri 
in  the  case,  and  in  instances  as  a  rule  in  wliich  general  symptoms 
septic  poisoning  were  prominent.  This  greenish  exudation  is  at  ^ 
clear  and  then  becomes  semi-ojxique.     It  is  not  large  in  amount. 

In  chronic  cases  a  yellowish-white,  soft  custard-like  material  is  soi 
times  proiluoed,  which  is  often  met  with  in  operations  upon  the  appen< 
during  a  quiescent  perioil ;  I  believe  it  to  be  neither  changed  pus  i 
a  residuum  left  by  pus.  In  some  cases  I  have  scra]>ed  away  a  i 
teaspoonful  of  this  matter  from  the  ap])endix  and  its  neighbourhood. 

Attention  may  here  be  drawn  to  the  curious  uncertaint}-  of  the  s' 
purative  process  in  perityphlitis.  Pus  may  l>o  present  in  forty-eii 
hours,  and,  according  to  some,  even  at  an  earlier  i>eriod.  On  the  oti 
hand,  the  case  may  progress  for  two  or  three  weeks  with  persist! 
evidences  of  acute  inflaminntion,  and  possibly  with  short  periods 
apparent  improvement,  but  with  no  local  evidences  of  pus.  At  the  € 
of  these  two,  three,  and  even  four  weeks  pus  may  make  itself  evident 

Inasmuch  as  the  peritonitis  in  perityphlitis  is  usually  localised 
follows  that  adhesions  are  the  rule  in  this  affection,  and  indeed  are  ab» 
in  the  most  acute  and  rapiilly  fatal  cases  only. 

D.  The  abscess. — The  abscess  is  in  reality  a  collection  of  matter  i: 
to  localised  suppurative  peritonitis.  It  is  in  the  peritoneal  cavitv,  1 
only  in  a  limited  part  of  it,  being  isolated  by  adhesions  from  the'gr 
serous  space.  These  adhesions  are  formed  to  a  large  extent  by  adhere 
coils  of  small  intestine  and  by  attached  omentum.  Those  who  adv 
the  very  dangerous  process  of  scraping  the  walls  of  these  abscesses  shoi 


Toraembor  that  these  walls  on  one  side,  at  least,  are  niaclo  up  of  loops 
of  intestine  which  have  become  ghied  together.  It  is  necessary  to  n*p**at 
what  hiis  heen  already  pointed  out,  riiimely,  tliat  an  abscess  rounfl  the 
append ix  does  not  of  necessity  imply  a  visible  i)erfr>rjition  of  tliat  little 
tube;  it  is  merely  an  eviilt^nce  thsit  n<>xious  micro-organisms  have  found 
their  way  from  the  interior  of  the  appendix  to  tho  serous  riiemhrane 
which  covers  it.  AKscessus  have  been  found  around  appendixes  which 
not  only  are  not  visi!>ly  perlonitedj  but  wljich  contain  no  pus,  and  are 
simply  in  a  state  of  chronic  catarth. 

The  material  in  the  abscess  varies.  There  may  be  merely  a  scanty, 
thin,  lurbid,  greenisii  hqnid  with  a  very  ill  odour.  There  nniy  l»e  a  sero- 
pnnilent  exudation.  There  may  be  laudable  pus.  The  pus  has  usually 
an  offensive  smell  \  \t  may  have  an  odour  aetually  ffecal,  or  it  m^y 
contain  fiecal  matter;  but  the  last-named  cnndition  is  nnc*immon.  The 
most  usual  matter  evacuated  from  the  abscess  is  very  ill-smelling  ptis  of 
a  "dirty"  colour,  somewhat  thin,  and  often  mixed  with  clots  of  tibrinous 
matter. 

The  quantity  of  pus  found  in  the  abscess  varies.  It  is  nsiially  some 
three  or  four  ounces  ;  but  it  may  contain  some  pints.  In  one  case  which 
had  been  long  neglected  I  evacuated  an  abscess  which  contained  two 
quarts. 

The  absress  cavity  is  apt  to  contain  gas,  the  result  probably  of  decom- 
position. In  rare  instances  the  gas  is  excessive  in  amuunt,  and  the 
swelling  caused  by  the  abscess  may  he  as  resonant  as  the  surrounding 
intestines.  Morton  r«'port^  a  case  of  a  p<?rilyi»hlitic  abscess  fiom  which 
on  puncture  ga^  only  escaped,  but  a  deeper  puncture  revealed  pus.  In 
one  case,  in  my  own  practice,  I  cut  down  upon  an  iliac  abscess  following 
upon  perityphlitis,  and  opened  a  large  cavity  containing  gas,  and  pre- 
senting in  its  depths  so  \ery  small  a  quantity  of  pus  that  I  could  not 
help  tliinking  that  the  matter  might  have  escaped  by  an  opcnirtg  into  the 
bowel ;  there  was  no  evidence,  1  tow  ever,  of  such  an  oj^ening,  and  the 
cavity  healed  rapidly  and  welh 

In  a  case  reported  in  the  M^iL  News  (U.S.A.,  December  17,  1892) 
the  abscess  cavity  contained  not  only  gas  and  pus  but  some  f;ecal 
matter  also. 

The  relation  between  the  size  of  the  swelling  foiiml  on  the  right 
iliac  fossa  and  the  amount  of  pus  which  is  discovered  in  the  abscess  is 
not  always  direct ;  the  swelling  may  be  extensive,  and  yet  the  amount 
of  pus  small.  The  swelling  is  made  up  of  the  cceciim  and  sundry  coila 
of  small  intestine  which  are  adherent,  and  the  walla  of  which  are  con- 
gested and  cedematous.  Between  and  airrmnd  the  coils  are  much 
adherent  lymj^h,  much  effufiiun,  and  most  probably  a  consideral*]e  mass  of 
ihickened  iind  adherent  omentum  ;  in  not  a  few  insianci'S  there  is  al'^o  a 
collection  of  faecal  matter  in  the  cfecnm.  The  swelling  is  aj>parently  in- 
creased again  by  swelling  in  the  protecting  parietea,  and  by  contractiou 
of  the  muscle  over  it. 

In  the  majority  of  abscesses  which  are  evacuated  by  operation  the 


app<5ndix  does  not  come  into  view  ;  It  is  ohsciired  and  indeed  buriwl  fcy 
recent  adhesions.  It  may,  however,  present  itself  and  be  found  pef- 
f orated  or  gangrenous,  as  a  whole  or  in  part.  It  may  be  found  actnidlj 
detached — -as  a  result  of  gangr*?ne  of  its  base^ — and  lying  free  in  th« 
abscess  cavity.  Calcareous  or  ffpcal  concretions  or,  in  mre  instanecK, 
foreign  bodies  may  be  found  in  tlie  abscess  canty,  such  aubstwicni 
having  escaped  throngh  breaches  in  the  appendix  wall  jiruduoed  bj 
sloughing. 

A  perforation  rany  be  found  in  the  ca?cnm.  In  a  few  rare  fiuiliiieei 
this  may  l>e  primary,  and  due  to  mischief  starling  in  the  w;ill  of  till 
ciBcura,  the  appendix  itself  being  sound.  In  the  gi-eat  majorit/  of  tlit 
exampjles,  hoMcver,  the  jit^rf oration  is  secondary  and  is  due  to  the 
—which  has  originated  in  the  appendix — making  its  way  into  the  a 
The  perforation  under  such  circumstances  takes  place  from  without 
In  one  case  1  met  with  three  separate  perforations  of  this  eharftcUr  in 
the  ciecum. 

The  pentypblitic  abscess  is  as  a  rule  very  extensivHy  and  dc^plj 
Icjculated,  and  may  even  appear  to  be  made  up  of  several  distinct  col 
lections  of  pus.  This  disposition  to  the  formation  of  locuH  or  pockift* 
often  causes  much  difficulty  in  the  ht^aling.  The  secondary  jmjucIioi 
may  extend  between  cuils  of  bowel,  or  make  their  way  into  the  [lelvis  or 
into  the  loin. 

As  regards  situation  the  peritjTiblitic  abscess,  in  the  great  majority  of 
instances^  is  sitttated  in  the  rii:ht  iliac  fossa,  but  it  may  be  fotind 
entirely  limited  to  the  pelvis  on  the  one  hand,  or  to  the  Inrabor  rrgioii 
on  the  other;  the  iliac  fossa  in  either  case  being  quite  fn?€.  SoA 
unusual  positions  are  determined  by  unusual  positions  of  the  ap(>en4ix. 
Fowler  gives  three  cases  in  w  hich  the  abscess  was  to  the  left  *>f  tht 
median  line;  in  one  examphi  the  caicuni  lay  on  the  promoi  *  ti 

sacruni^  and  in  the  otiier  two  was  beneath  the  umbilicus.  Dr 
in  a  post-mortem  examination  of  the  body  of  a  woman  aged  thirty,  loQud 
the  appendix  adht*rent  to  the  npper  surface  of  the  liver  on  the  rigfel 
of  the  gall-blaiider.  The  ap[iendix  was  obliterated  by  disease.  Tbe« 
had  been  an  ab'sces4  around  it  winch  had  marie  its  way  through  the  Iniig 
and  had  finally  discharged  iti^elf  through  the  eiirhth  intercostal  ipacflu 
The  abscess  had  heiileil  I  have  opene*!  by  o)>enition  a  stabhepatic 
abscess  du^  to  disease  of  an  appendix  attached  to  an  undescended  coscuob 
In  this  inst^mce  the  right  iliac  fossa  was  entirely  free  from  any  ci^iflf 
inflammation. 

The  peri  typhi  I  tic  abscess,  although  pnmarily  intmperitoneiil,  mj 
make  its  way  into  the  8ub|ientoneal  connective  tissue  ;  such  an  rata- 
sion,  howev^er,  is  not  common.  The  extraperitoneal  abscesR,  when  it 
exists,  usually  occujues  the  himbar  region,  and  may  extend  vcty  wMdy 
in  the  lax  tissue  of  that  district.  I  have  seen  such  an  abtce«a  fill  up  ti* 
whole  of  the  region  between  the  lower  ribs  an<I  tlie  iliac  cT€«t 

The  extraperitoneal  abscess  may  be  found  on  the  superficial  aipaet 
of   the   psoas  muscle,   and  lie  distinctly  behind   the  seroui   nutmliiaaa 


It  may  actually  open  iij)  tlie  sheatli  of  the  psoas  miieclo,  and  extend 
towards  tlie  epiiio  in  the  sid>stance  of  that  muscle,  Such  Ciises  have  been 
well  illuatrated  by  Dr.  Keljnack. 

It  h  not  at  all  iirj common  to  find  that  the  abscess — in  a  chronic 
case — hns  extended  upwards  behintl  tlie  ascending  colon  ;  svk  h  an  abscess 
may  reach  the  diaphragm,  may  perforate  it,  and  empty  itself  into  the 
pleura  or  the  hing.  It  is  possible  that  certain  of  these  abscesses  are 
extraperitoneal,  but  I  l>elieve  that  in  the  majt>rity  of  cases  they  are  still 
intraperitoneal,  and  that  they  follow  a  course  wddch  is  hounded  by 
peritoneal  adhesions. 

Final  iy,  it  remains  to  consider  in  which  directirm  the  abscess  will 
burst,  supposing  it  not  to  be  evacnated  by  the  snrj;e«*iL  Bnll,  in  an 
analysis  of  57  cases,  gives  the  following  as  the  n-sult  of  an  inquiry  into 
this  matter: — In  28  examples  th^  aljscess  burst  through  the  anterior 
abdominid  parietes,  in  15  it  entered  the  caecum,  and  in  8  the  general 
periUnieal  cavity.  In  the  remaining  6  examples  the  abscess  entered  the 
thorax,  rectum,  and  bladder,  in  2  cases  of  ea.cb  respectively.  The  i>ns  may 
pass  down  the  thigh,  and  very  closely  imitate  a  psoas  abscess.  It  may 
extrnii  in  front  of  the  hip-joint  and  prndnce  symptoms  akin  to  those  of 
hip  disease  ;  indeed  I  have  seen  a  case  in  a  boy  in  which  this  diagnosis  had 
been  made.  The  pus  has  even  made  its  way  into  the  hip-joint,  and  in 
other  instances  has  laid  bare  the  bone  of  the  iliac  fo.'jsa.  It  has  often 
made  its  way  into  the  pelvis,  and  has  produced  some  of  the  varied  and 
manifold  symptoms  of  pelvic  abs^cess.  Again,  it  has  passed  down  a 
hernial  sac,  and  made  its  escape  through  the  skin  of  the  scrotum. 

Etiology. — Some  features  in  tlte  etiolog^^  of  perityphlitis  have  l>6eu 
already  intlicated  in  the  preceding  section.  Perityphlitis  re | resents  the 
very  commonest  variety  of  peritonitis,  and  the  remarkable  frequency  of 
inflammation  in  this  Y>osition  is  due  to  the  fact  that  the  appendix  is  one 
of  the  weakest  points  within  the  alMlomen.  It  has  been  estiniated  by 
pathologists  that  in  20  i>er  cent  of  the  bodies  examined  in  the  post* 
mortem  room  some  evidence  of  disease  of  tlie  appendix  will  he  found. 
Certainly  the  same  cannot  be  8ai<l  of  any  other  organ  within  the 
abdomen. 

Inheritance. — Heredity  is  not  easy  to  demonstrate^  in  a  disease  so 
common  as  that  nmler  consideration,  but  it  is  im[iossible  not  to  be 
struck  with  the  fact  that  perityphlitis  runs  often  in  families,  I  have 
met  with  a  family  among  whose  members  were  five  subjects  of  peri- 
typhlitis. I  have  also  noticed  that  the  association  of  this  affection  in 
families  is  not  so  often  that  of  parent  and  child  as  of  brother  ajjd  sister. 
This  htis  seemed  to  me  Uy  W  the  most  common  coincidence. 

Age  and  Sex.— Perityphlitis  may  be  met  with  in  patients  of  all 
ages.  Tenger  reports  a  case  in  an  infant  aged  seven  weeks.  It  led  to  a 
fatal  peritonitis.  Cases  have  been  recorded  in  children  respectively 
seven  and  thirteen  months  of  age.  On  the  other  hand^  the  disease  has 
been  met  with  in  patients  of  advanced  age ;  one  of  my  ow^n  patients 
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was  an  old  edentulous  man  wlio  liad  his  first  attack  at  the  age  of  serentj 
two.  Several  cases  have  been  recorded  in  still  older  persons.  Tft 
greater  proportion  of  the  cases  occur  in  young  adults,  and  the  period « 
greatest  frequency  is  between  ten  and  twenty. 

The  following  table  is  compiled  from  the  cases  collected  bj  ft 
Hawkins  (224  cases  from  St.  Thomas's  Hospital)  and  by  Dr.  Fiti  (22 
cases  from  general  sources),  the  total  being  452  cases  :  — 

*»»«  Proportion  of  raao. 

^«^-  Percent. 


5  to  10  years 
10  to  20  yeara 
20  to  30  years 
30  to  40  years 
40  to  50  years 
Over  60  years 


10-8 
40-7 
29  0 
11-5 
4-6 
3-4 

100-0 


In  the  matter  of  sex  the  trouble  is  very  much  more  common 
men  than  in  women,  the  proportion  in  the  two  sexes  being  about  ' 
to  22.     Some  writers  place  the  relation  as  high  as  80  men  to  20  worn 
in  every  100  cases. 

Season. — Hospital  statistics  show  that  attacks   of   perityphlitis  a 
more  common   in   the  summer  than   in   the  winter.       Dr.    Hawkins, 
analysing   224   cases   of  perityphlitis   treated  in  St.   Thomas's  Hospit 
notes  that  134  came  under  notice  in  the  six  summer  months,  and  90 
the  six  winter  months. 

Injury. — Dr.  Fitz,  as  a  result  of  the  examination  of  the  large  series 
cases  he  had  collected,  considered  that  an  injury  was  the  cause  of  t 
attack  in  10  per  cent  of  the  examples.  This  percentage  is,  I  thii 
somewhat  too  high.  It  is  not  uncommon,  however,  to  find  instances 
which  an  attack  of  perityphlitis  has  apparently  followe*!  directly  up 
some  violence.  Many  cases  are  ascribed  tu  a  strain,  to  violent  exertii 
and  to  a  blow.  In  one  case  under  my  care  the  symptoms  inimediat 
followed  a  blow  on  the  abdomen ;  in  another  case  acute  sympto 
began  abruptly  while  the  patient  was  straining  to  support  a  bes 
weight  It  is  probable  that  in  these  instances  the  appendix  was  aires 
diseased,  and  that  the  violence  merely  caused  a  greatly  attenoal 
appendix  wall  to  give  way.  Some  of  the  cases  in  which  a  blow  1 
appeared  to  cause  an  attack  have  been  vei-y  acute,  but  this  has  he 
by  no  means  invariably  the  case.  I  am  not  aware  that  exposure  to  o 
has  been  clearly  shown  to  have  been  an  exciting  cause  of  perityphlitis. 

Condition  of  the  alimentary  canaL — An  examination  of  cases  fr 
a  clinical  standpoint  makes  it  evident  that  the  commonest  exciting  cai 
of  perityphlitis  is  the  lodgment  of  undiijested  matter  or  of  fsecal  masses 
the  colon.  Mere  constipation  alone  would  not  appear  to  be  sufficient. 
is  generally  allowed  that  constipation  is  more  frequent  among  won] 
than  among  men,  and  yet,  as  we  have  seen,  perityphlitis  is  nearly  f< 
times  more  common  in  men  than  in  women. 
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Patients  who  have  Imil  repentefl  attinks  of  peril} phi itfs  often  say 
that  so  long  as  ihry  keep  their  hovvtb  arttn*;  they  can  avoul  an  attack, 
Imt  if  ihey  allow  an  accumiilation  to  lak«?  place  an  Mttark  may  be  ex- 
pectt/tl.  There  is  strong  evi^ont'o  to  support  the  helief  that  Tiiasses  of 
iindigi^sieil  food  in  the  caxntii  are  nm( h  more  active  exciting  catises  of 
this  triMiUe  tiiuii  are  mete  colletJtions  of  wliat  may  he  termed  normal 
fsBcal  matter. 

In  this  cnnnectiun  twi»  facts  have  to  he  fipecially  noticed. 

{tt)  lu  the  firsit  pluee,  defective  masticaiing  teeih  are  exceedingly 
common  among  the  subjects  of  thU  disease,  and  eet|>eeially  amony;  those 
who  have  passe<l  the  period  of  youth.  Over  and  over  again  it  would 
appear  as  if  the  want  of  proper  and  efficient  teeth  had  been  the  direct 
cause  of  the  attacks.  Snch  patients  often  bolt  iheir  ft^od^  and  such  meat 
as  they  eat  can  hardly  reach  tlie  stomach  in  a  condition  fitti  d  for  complete 
digestion.  Tlie  bolu«  passes  into  the  bow^el  still  ill  dij^ested ;  it  fails  to 
siimiilato  normal  pi  ristalsis ;  it  is  jjrone  t«*  lodge  in  the  ^Tcnt  rceeptAcle, 
the  ciecnm,  where  it  clecomp^scs  nn>i»  if  there  be  any  existing  lesion  of 
the  appendix,  must  tend  to  em  ounige  the  moibid  change. 

A  largo  proportion  of  the  subjects  of  perityphlitis — especially  the 
subjects  almvo  the  age  of  twenty — are  chronic  flyspeptics.  Tlicy  bolt 
their  fooil,  or  their  meals  are  irre^idar,  or  ihey  hnrry  over  their  meals, 
or  th*'y  begin  iietive  work  as  soon  as  the  njmst  is  finished.  Mnny  of 
tliese  people  have  a  morbid  aj^petite ;  many  of  tliem  are  aware  that  an 
attack  is  generally  precedfd  by  an  aggravntion  of  the  dys|)eptic  syiiiptx^ms. 
One  medical  man,  who  had  had  many  attacks  of  perityphlitis,  informed 
me  that  he  was  often  warnetl  of  an  attack  by  the  passage  of  exceptionally 
offensive  fiatns  fur  a  day  or  more  previously.  Another  jiatient  ha<I 
learned  that  some  little  whik^  brfi>re  !iis  attacks^ — whicli  were  of  sudden 
onset — his  urine  was  very  thick  and  high  coloured. 

Commercial  travellers,  who  are  in  incessant  movement^  and  whose  meals 
are  irregular,  are  often  the  subjects  of  perityphlitis.  In  other  persons  a 
first  attack  has  occurred  iti  connection  with  hurried  travelling,  as  during 
a  hasty  Continentjil  holiday.  Imleed,  the  holiday  season  is  generally  very 
productive  of  cases  of  perityphlitis. 

Certain  of  xhe^a  patients  are  ner\'Ous  persons,  who  seem  to  ho 
victims  of  a  kiml  of  nervous  dyspepsia.  In  an  isolated  case  or  two  it 
would  appear  as  if  the  dyspep^^ia  which  preceded  the  perityphlitis  had 
been  indiicefl,  or  at  least  fostered,  by  excessive  smoking  after  meals. 

(}^)  In  the  second  place,  the  history  of  an  indigestible  meal  is  compara- 
tively frecpient  in  the  account  of  events  which  immediately  j)receded  the 
actual  attack. 

Among  the  articles  of  diet  which  have  been  conspiciTous  in  this 
respect  may  be  mentioned  nuts,  pine-apple,  coarse  vegetables  such  as 
turnips  and  cabbage,  cheese,  mu.shrooms,  nuisscls,  haricot  beans,  cueumlier, 
lobster,  and  so  forth.  When  the  bowel  is  evacuated  in  the  course  of  nn 
attack  of  perityphlitis,  the  offending  substance  can  often  be  detected.  In 
one  case  (in  a  young  girl),  rematkabic  niasses,  n»ade  up  of  i>artlj  masti- 
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cateii  nuts,  were  passe«I  for  several  «laya,  during  the  progress  of  ilie  uttmclL 
One  patient  was  eonviucetl  that  he  €0(tld  prinJucu  iiti  attjick  by  tailing 
eggs.  Many  patientii^ — ©specialiy  tliose  at  or  i^sxsX  middle  life — 1iai« 
apparently  owed  an  attack  to  tlie  consumption  of  an  imnuxl crate  quautity 
of  milk. 

In  a  very  small  proportion  of  cases  dian^Lum  would  ecem  to  luire 
been  the  exciting  cause  of  an  attack. 

In  a  larger  proiMjrtion  of  cases  the  attack  is  preceded  by  col  ilia,  cuirk^ 
by  frequent  louise  motions,  and  the  [passage  of  much  runcus  and  inte«tiriil 
easts.  Tsot  infrequetitly  this  colitis  has  been  excited  by  a  fncal  MCttmo* 
lation  in  the  colou. 

li  has  been  assumed,  in  some  instances,  that  a  purgative  has  induced 
an  attack,  but  more  probably  the  actual  cause  wa«  the  coudiiiou  which 
called  for  the  apeii'ent.  I  have  noticed  that  in  young  womon  an  aUack 
is  ni>t  infrerjueritly  as^ociatetl  with  tlie  ajif^earance  of  metistmaiton.  la 
one  ca.^e  under  ray  eare  four  attacks  tmt  of  six  were  thus  as^ocisUisd, 

Foreigrn  substanees.— The  part  played  by  fteail  anii  c:.  coo- 

crt'tions^  and   liy   actual   fureigri    bodies  wliich   have   In^eri   iiu  :.  ha« 

1>eeu  already  fully  discussed  (p.  884).  Talamon  staU^s  that,  in  the  \iXm1 
cHses,  a  crmcietion  of  some  kind,  or  a  foreigti  budy,  is  found  in  6u  per  ceni 
ot'  the  boflies  examined 

As  already  jjoiiited  out,  the  intrusion  of  foreign  bodies  is  by  no  rxicaai 
80  corauion  as  wns  at  one  time  suppof^ed. 

Constitutiona!  conditions. — iimd, — Dr.  Alexander  Haig  lielii^ves  **i1j4X 
gouty  [M'rityph litis  is  extremely  common,  or,  in  other  wurda,  thai  neawif 
all  perityphlitis  owns  this  origin  ;  and  that^  if  all  cases  were  ai  uocv 
treated  by  salicylates,  further  tronbles  requiring  surgical  ])rocedttrcs  wouH 
be  rare."  Dr.  Haig  cites  several  cases  in  which  the  jientoniti*  yieM«4 
to  sjilicylatPS,  and  it  wouhl  ap[>car  thiit  the  diagnosiiiof  g«»uty  pertly jj" 
is  mainly  hiised  ttpon  th«i  circumstance  thut  reli»'f  is  afforded  by  the 
lates,  l>r.  Haii^'s  views  need  eunfirmation,  and  are  not  to  acoiitil 
the  common  experience  of  medicid  men. 

Rhtumaimn, — Dr.  Burney  Yeo  records  a  case  (in  a  girl  of  rigtitc^eo)  4 
symptoms  of  perityphlitis,  associated  with  pains  in  the  anus  and  koiok 
Tlio  patient  ha^l  had  acute  rheumatism.  The  temperature  fell  and  Iht 
symptoms    vanisheil    under    the    influence   of   sodium       '  '<*,      TV 

temperature   reached    10')\  the  patient  was  very  con.''  .    and  tkf 

symptoms  of  perityphlitis  apj) eared  before  the  joint  piienomeiUL  Dr 
Yeo  would  seem  to  regard  the  disappearance  of  the  symptoms^  when  tir 
salicylates  were  ailministered,  as  evidence  of  tlie  rheumatic  nature  of  tk 
affection.  There  is  little  evidt'nee  to  support  the  assertion  that  rlicttiBiiii 
peritonitis  exists  {ndt  p.  633),  and  the  nature  of  the  allcgec]  cbati|^  ia 
the  caecum  and  appemlix  in  this  disorder  have,  I  believe,  never  baeildiAM^ 

Perityphlitis  due  to  typhoid  ulceration,  tubercuhjutf  ttteeistia^ 
dysenU^ry,  actint>myco5is,  and  eiiitheliomaj  has  Ijeen  already  deiKmUd. 

Intiuenzn  and  pueuinonia  have  been  supposed  by  some  t^hiserveri  tali 
exciting  causes  of  perityphlitis,  but  no  definite  connection  bat  beeti  niil 
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manifest,  and  the  matter  rests,  I  believe,  upon  no  more  suhgtanti^il  basis 
:     than  the  clinical  fact  that  perityphlitis  has  appeared  in  patients  convalescent 

I  from  iiirtueiiza  or  piieuuionia. 
Symptoms, — The  clinical  manifestations  of  perityphlitis  are  extremely 
various,  and  differ  remarkably  in  degree  and  duration.     The  attack  may 
BiSumt^  any  grade,  from  a  sudden  and  inti^nsely  acute  diffused  jieritonitie, 
"Which  is  rapidly  fatal,  to  an  attack  marked  by  sli^lit  pain  and  tenderness 
in  the  right  iliac  fossa,  with   possibly  nausea  or  vomiting,  and  ending  in 
recovery  in  some  twenty-four  hours  or  ewn  less. 
On  the  one  hand,  an  attack  w^hich  begins  violently  may  soon  subside 
and  eui]  favourably  ;  on  the  other  hand,  an  attack  which  bt^gina  mildly, 
^  and  which  follows  a  moderate  c^nirse  for  a  few  days,  may  then  develop 
■  very  acute  symptoms,  and  end  fatally. 

"^  It  is  l»y  no  means  pussible  to  distinguish  the  cases  which  will  end  in 
suppuration  from  those  wdiich  will  not  Pus  has  bet^n  discovered  as 
early  as  forty  flight  hours  from  the  onset  of  the  attack  ;  in  other  cases 
it  has  not  been  manifest  until  the  disease  bus  been  in  existence  for  tw^o 
or  even  more  weeks.  In  one  C4xse  under  my  care  the  temperature  re- 
mained iiigh  (100''  to  102^  and  at  firj^t  to  103"")  for  twenty-two  days.  At 
the  end  of  that  time  the  iliac  swelling  was  incised.  No  pus  was  dis- 
coveredj  and  the  patient  mad«  a  perfect  recovt-ry.  It  is  of  little  scr^Hce 
to  attempt  to  tlivide  the  causes  clinically  into  thoBe  which  suppurate  and 
those  which  do  not^  for  the  diBtinguishing  features  whii  h  ^h<>uld  be  pro- 
sent  before  the  abscess  is  in  evidence,  or  the  rase  has  cntlerl  favouiably, 
are  not  definite  enough  to  warrant  such  a  classificatir>ri.  Some  authors 
have  divided  the  cases  clinically  intt>  those  associatt-d  with  local  pentonitis 
and  those  marked  by  general  peritonitis.  In  the  former  category  they 
have  placetl  w^hat  may  be  called  the  average  cases,  and  in  the  latter  the 
cases  which  are  very  acute  and  for  the  most  f>art  fatal.  This  classifica- 
tion is,  how^evcr,  not  entirely  satisfactory. 

The  j>eritonitis  may  be  local  at  first,  and  not  become  general  until  a 
week  or  even  more  has  elapsefi  ;  and  if  the  aises  jdaced  in  this  category 
are  restricted  to  those  in  which  the  peritonitis  is  general  from  the  onset, 
then  the  arrangement  is  of  necessity  very  imperfect. 

Classlflcatiot].^ — It  is  not  possible,  indeed,  to  found  a  satisfactory 
clinical  cltissifieation  of  i>erityiihlitis  upon  pun  ly  pathologicd  bnses.  The 
clinical  phenomena  cannot  provitle  a  sure  fort-cast  of  the  condition  to  be 
revealed  on  operation  or  necropsy.  It  is  probably  betrer  to  ado[>t  some 
arbitrary  division  of  the  cases  such  as  wotdd  be  suggested  if  the  clinical 
manifestations  were  regarded  alone.  The  following  classification,  fiitmed 
im  these  lines,  is  convenient  for  purposes  of  de^cripti**n  :^L  An  oidinary 
attack,  the  ease  ending  in  resolntion  ;  II.  The  case  ending  in  suppura- 
tion ;  III.  An  attack  of  the  miKlest  t3'pe  ;  IV.  A  most  intcJLse  and  acute 
attack  ;  and  V.  t-ertain  peculiar  forms  of  perityphlTtis, 

Relative  frequency  of  the  difTerent  varieties.  —  The  cases  dealt 
with  imder  the  third  heading  do  not  come — except  rarely — under  treats 
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ment  in  hospitals,  and  cannot  therefore  be  treated  sUiistictU?. 
Indeed,  thi")  class  may  be  cotijiidered  as  unrepresented  in  faotpitAl 
reconls.  It  is  often  conBpicuous,  however,  in  the  history  of  r»lapdq| 
perityphlitis.  The  ciises  under  the  fourth  he^in^  are  usuikUy  attendaJ 
by  general  peritonitis.  I>r.  Ilavvkins,  in  dealing  with  264  OMI 
of  |uTityphlitis  treated  at  St  Thomas*^  Hospital,  divides  tli^Tn  into  timt 
divisii>n!5 — i.  Those  attendpd  by  non-snppurative  lo<\^l  peritonitit ;  ii, 
those  associated  with  sujipurative  local  iaed  peritonitis ;  and  itt.  tfaofe 
attended  by  general  i>eritunitia.  The  264  cases  are  distributed  ai 
fallows : — 


i 


i.  Nun  •suppurative  local  fieritonitis 
ii.   SuppiiraLive  Iw-al  pcritoiiititi 
ill.   Gunpml  j>eritoiiitis 


No.  of 


190 

m 


M'trUllty, 


10 
27 


26  *S 


264 
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L  An  ordinary  attack  ending:  In  resolution. — The  general  fmtmu 

of  an  altMck  are  sudden  severe  ah.loniinal  pain  more  or  teas  definitelf 
locateil  in  the  right  iliac  fossa,  nausea  or  vomiting,  constipsitjoci,  rite  of 
teinporature,  the  development  of  a  tender  area  in  the  ca>cal  region,  lad 
the  formation  of  a  tumour  which  is  very  tender,  and  usually  dull  on  pif- 
cussiun.  There  is  some  distension  of  the  alKlomen  and  some  rigidity  of 
its  walls.  The  pulse  may  be  t bread y»  and  the  tongue  is  ftirred.  Tbere  it 
much  pro.stration.  The  fever  subsides  in  abtmt  a  week,  and  within  t^tm 
to  fourteen  days  all  the  acute  symptoms  have  passed  away.  Tbe  mtd 
is  usually  sutlden.  Tlie  attack  often  comes  on  at  night  or  in  the  ettriy 
morning.  In  some  castas  of  relapsing  pentyf»hlitis  tliu  atu&ek  seta  in  al 
about  the  same  time  on  many  successive  uccaaions.  An  initial  ri^ 
may  be  said  to  be  very  rare,  and  no  elinical  or  pathological  imporUoM^ 
is  to  be  attachcil  to  the  symptom.  The  patient  may  be  Id  p<^tci 
health  at  the  time  of  the  attack,  or  the  onset  of  acute  sy^mplomi  may 
have  been  preecded  by  more  or  less  alidominid  uncart nr*«»  by  fliitth 
lence  or  colio  with  a  sense  of  distensitin,  by  tliarrha'a,  or  by  timibii' 
some  constipation.  In  many  cnses  thei^  had  l»een  undoubted  dy^Kfill 
or  a  "  liver  attack  '*  before  the  onset  of  the  symptoms  :  there  was  a  m^ 
taste  in  the  moutlj,  the  urine  %va8  thick,  or  the  patient  had  felt  Tsgoilf 
out  of  sorts. 

The  first  symptom  is  abdnmlnal  j'Hin,  In  about  70  p^r  cenl  <rf 
the  cases  this  pain  is  localised  tvt  first  just  aViove  the  umbtHtti^  or 
across  the  belly  at  the  level  of  that  iKiint  The  jxiHition  indicated  ii 
about  that  of  the  superior  mesenteric  plexus.  In  the 
30  per  cent  of  the  cases  the  pain  is  from  the  first  definitely 
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in  tliG  riglit  iliac  fossa.  Should  the  pain  be,  first  of  all,  comphiined  of 
about  the  umbilicus,  almost  invariably  it  becomes  defitiitely  felt  in  the 
ri^ht  ibiic  fossa  in  twelve  to  thirty  hours.  It  is  iu  first  attacks 
especially  that  the  i>ain  is  localised  about  the  umbilicus,  and  in  some 
instances  it  remains  so  located  thronghout  the  attack.  I  have  seen  eases 
in  which,  during  the  first  two  attacks,  the  pain  was  cnraplained  of  otdy 
in  the  upper  segment  of  the  abdomen^  After  the  patient  has  had  one 
or  two  attacks  the  pain  in  subsequent  outbreaks  is  usually  in  the  caecal 
region  from  the  very  onset 

I  have  known  a  patient^  who  had  tlio  usual  pain  in  the  right  iliac 
region,  complain  of  pain  and  evt-n  of  tenderness  in  a  corresponding  point 
over  the  left  iliac  foasa^  and  nuw  and  then  this  left-sided  (or  ** crossed") 
pain  may  be  more  marked  tlian  that  over  the  seat  of  di:5easc. 

The  pain  may  lie  descnbed  as  "all  over'^  the  abdomen,  and  may  go 
back  to  the  loins.  It  is  described  as  *Mjirrning^"  "Ht^aring/*  or  *' aching." 
It  is  very  acute,  and  has  psiraxysms  of  greater  intensity.  It  is  n«it  like 
the  pain  of  coHc,  although  it  may  be  spoken  of  as  "ci-amp-like."  It  is  not 
of  a  kind  t-o  bend  the  patient  double,  nor  is  it  relieved,  except  at  tlie  ver}' 
beginning,  by  pressure.  Some  patients  Gom|«ire  it  to  an  intense  attack 
of  fiatulenco,  and  they  have  a  notion  that  if  they  could  but  pass  wind 
the  pain  would  be  l>etter. 

The  f>ain,  if  severe,  may  produce  some  degree  of  colIapFe.  Even  in 
mild  examples  the  patient  feels  faint,  a  clammy  sweat  breaks  out  over 
his  forehead,  his  hands  and  feet  become  cold«  and  he  is  soon  quite  pro- 
sirated. 

Vmmtimf  may  be  among  the  very  earliest  symptoms  ;  indeed  the 
patient  may  be  sick  almost  before  the  pain  has  made  itself  felt.  This 
is  seen  not  infrequently  in  children.  Vomiting  in  perityphlitis  is  a 
eympttjm  liable  to  great  \^ariarion  ;  it  m.iy  be  entirely  absent,  it  may 
occur  repeatedly,  or  there  may  l>e  only  nn  initial  vumit.  It  is  very 
rarely,  indeed,  a  severe  or  prominent  symptom,  nor  is  the  vomiting 
copious  or  distressing.  Nausea  is  common  enough,  and  a  complaint 
of  ** feeling  sick"  is  usual.  Vomiting  may  follow  the  use  of  morphia, 
the  administration  of  an  aperient,  or  the  indiscreet  giving  of  food.  I 
have  never  known  the  vomited  matter  become  offensive  or  8emi-fa?culant, 
except  in  severe  cases  which  are  exhibiting  sopticieniic  symptoms,  and  in 
which  there  is  an  ext^ensive  and  probably  fatal  periionitis.  When  the 
bowels  are  loose,  vomiting  is  usually  absent. 

ComtijMlimi,  more  or  less  complete,  is  the  rule  in  perityphlitis.  Now 
and  then  a  motion  may  be  passed  at  the  very  beginning  of  the 
attack,  the  initial  pain  being  attended  with  an  urgent  feeling  that  the 
bowels  must  act  This  sense  of  tenesmus  is  not  always  attended  by  an 
action  of  tlie  bow^els. 

Sometimes  the  attack  is  marked  throughout  by  diarrhoea,  or  loose 
motions  may  be  passed  now  and  then,  constipation  following  upon  such 
action  of  the  bowels.  Among  the  190  cases  dealt  wnth  by  l>r.  Haw^kin8 
Uiere  was  diarrhcea  throughout  in  six  instances,  and  in  eight  cases  out  of 
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tbe  190  Irjose  motioiia  were  passed.  Thus  in  7*3  percent  of  the  exftmptei 
the  bowels  were  not  constipated.  In  the  cases  marked  by  constipftiioii 
the  bowels  will  often  resprtnd  to  an  enema,  or  to  an  aperient  if  it  I* 
given.  Speaking  genemll)',  the  c^mstipation  is  by  no  means  bo  marlud 
nor  so  obBtinate  as  is  the  case  in  more  general  peril onit is. 

iMnch  tenesmus  is  quite  rare  in  perityphlitis.  In  young  palkQtl» 
with  acnte  symptoms,  it  may  he  met  with  ajs  an  uncommon  aymptofli 
Tiie  very  worst  case  of  tenesmus  I  have  ever  seen — wone  ertn  thin 
in  acute  intussusception — was  in  a  lad  w^ho,  when  the  ahdomrn  wu 
opened  by  operation,  was  found  to  have  a  wholly  gangnfnoiia  ajipc*ndtx. 

Fever  is  a  condant  and  prominent  wipf<*ffi^  —  It  begins  as  sooo  u 
the  initiid  culiapse,  if  any,  has  passed  otf,  and  is  usually  of  high  grade. 
It  may  run  np  to  103*"  or  lOi"".  Mff^t  ofien  it  rt'ache.s  its  bigbod 
point  at  the  beginninjL^'  of  the  case,  that  is,  on  the  evening  of  the  liit 
or  second  day,  and  tlieri  f^aiiiially  declines.  This  is  the  usual  charaelcr 
of  the  chart  iu  perityphlitis.  The  temi>erature,  after  subsiding  a  littk, 
may  rise  again  towards  fchf  middle  perio<l  or  the  end  of  the  case.  Thcae 
reappearances  of  the  fever  sometimeB  a[)|war  to  be  due  to  too  eariy  move- 
ment,  or  to  ne^^jlect  of  the  bow^els,  or  to  an  iniprof>er  dicL  la  olliff 
instances  they  cannot  be  explained.  Tht^e  is  very  httle  reUtion  to  he 
observed  between  the  teru^jeratiire  and  tiie  local  manifestations  in  tlie 
iliac  foi^sa ;  the  sweUinq  may  diminish  while  tlie  fever  is  high  or  tncrvaa^ 
ing  ■  and,  on  the  other  hand,  an  augmentation  of  the  awedling  may  be 
attended  by  no  upward  movement  in  the  temfierature- 

The  temperature  may  keep  up  for  nine  or  ten  or  twelve  dariw  and  tlM 
eurgeon  be  vt^ry  apprehensive  of  pus.  It  may  thpn  subside  without  any 
evident  suppuration,  or  any  lociil  explanation  of  the  imfiroveraenU 

The  fever  may  continue  for  three  or  even  four  weeks^  ajid  be  aMe> 
ciated  with  no  more  than  tenderness  over  the  caecal  region,  Ii  then  di»» 
appears  as  mysteriously  *xs  it  waa  maintained.  In  eome  example^  io 
which  the  temperature  h:is  kept  high,  and  is,  let  us  say,  at  102^  on  th* 
ninth  or  tenth  day,  and  then  suddetdy  drops  to  n<»rmal^  it  is  f  ►^  *  '  '  that 
an  abscess  exi.^ted  which,  on  the  occasion  of  the  fall  in  the  :  irt, 

dischargcfl  itself  into  the  bowt-l  unobserved.  I  liave  found  i»  v^ry  hula 
pus,  buried  in  a  casing  of  tiiick  and  rigid  adhesions  and  induiiited  liiitl% 
to  keep  up  the  temperature  for  many  weeks. 

As  a  rule  the  tempierature  declines  gradually,  but  now  and  then  it 
drop^^  quite  suddenly.  In  the  majority  of  the  cases  the  ti  miwratitfe 
subsides  in  from  six  to  ten  days. 

The  range  of  temperature  observed  in  the  caaea  attended  with  loom 
or  regtdar  acti<»n  of  the  iKjwels  would  appear  to  ho  lower. 

Cfm'Ntiim  of  the  abdomerL — According  to  tlie  extent  of  the  feritonitai 
the  abdominal  wall  becomes  rigid,  and  the  t^kin  over  it  hypcneilJwtie 
Much  tenderness  is  complained  of  over  the  right  iliac  fossa. 

On  at  tempt  ing  to  examine  the  patient  in  thwt  rt*gioii  ]w  oompUm 
of  great  sensitiveness  of  the  surface,  and  the  abdominal  Diiii»clea  over  tlbt 
eacal  region  are  found  to  be  coutracted.     At  the  outset  of  an  acnfte 
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the  rigidity  of  tiae  abcloraen  may  l>e  well  niarketL     In  any  caae,  liowercr, 

it  passes  off  in  a  day  or  so,  and  the  abdomen  tends  to  bt^eome  a  little 
distended  all  over.  This  miteorism  begins  in  the  ri*^ht  iliac  rfgion. 
A  disposition  to  contraction  in  the  muscles  of  the  right  side  on  examina- 
tion continues  for  some  time. 

The  tenderness  on  this  riglit  iliac  fossn  persists,  and  imlei-d  is  present 
during  the  whole  i>roirress  of  the  case.  It  is  still  evidt-nt,  as  a  rule,  oven 
when  all  the  other  symptoms  have  passed  away,  and  when  the  patient 
considers  himself  to  he  well  over  tho  attat'k.  Some  tenderness  on  deep 
pressure  may  iniieed  per&ist  for  weeks  after  the  fever  and  all  other 
symptoms  have  sul>>iilrd. 

When  tlie  symptouis  are  acute  the  temlerness  is  somewhat  widely 
diffiisi'd  over  the  caical  region,  but  us  they  suhside  the  tenderness  boeome** 
more  localised.  It  will  then  be  generally  found  located  a  little  to  the 
outer  side  of  the  lineii  semilunaris,  as  it  crosses  a  line  drawn  from  tbe 
anterior  superior  iliac  spine  to  the  umhilieus. 

Tri]dernes8  ahont  tids  spot  can  often  be  elicited  on  deep  pressure  for 
weeks  after  an  attack  has  quite  swhsided^  and  this  symptom  is  a  valuable 
one  in  decitling  the  nature  of  a  past  attack.  It  is  not  infallible  as 
indicating  dis^^ase  in  the  api»cndix.  I  have  known  it  to  be  present  when 
the  inflammat<iry  trouble  was  in  the  ovary  and  not  in  the  appendix.  It 
is  ilesirahle  in  alt  c;i.ses  to  rememher  that  the  tender  spot  does  not  of 
necessity  correspond  to  the  exact  site  of  tho  apjjendix.  When  a  patient 
is  being  examined  for  tenderness  in  this  region,  nfter  all  the  essential 
symptoms  have  passed  away,  care  should  bo  taken  to  note  hoiv  deep 
pressure  Is  borne  over  a  corresponding  s[iDt  on  the  r*pposite  or  sonn<l  side; 
since  heavy  and  localised  pressure  over  this  {larticnlar  region  is  not 
unattended  with  discomfort  in  persons  who  are  quite  healthy. 

During  tbe  attack  it  is  needless  to  say  that  the  tenderness  will  vary 

both    in   degree   and   in  extent.     Its   intensity  is   not,  however,  a  sure 

indication  of  the  degree  and  extent  of  the  inflammation  in  the  iliac  fossa. 

'  There   niay  be  extreme   tenderness   in   a  case    which   ends    speedily  m 

f  resolution.     On  the  otlicr  hand,  I  have  discovered  a  large  collection  of 

I  pus  in  a  ca^^e  in  which  local  tenderness  harl  never  been  a  conspicuous 

I  feature.     I  liave  seen  two  cases  of  sejitic  peritonitis,  due  to  trouble  in  the 

appetidix,   run   their  entire   course  with   a  flaccid   belly  wall   and   with 

scarcely  any  tenderness.     Both  patients  were  men  over  fifty,  no  morphia 

had  been  administend.  and  in  both  cases  death  took  phict^  from  toxseraia 

within  seven  days.     One  man  spent  some  hours  in  applying  massFige  to 

his  ow^n  abdomen,  and  the  other  drew  frequent  attention  to  the  absence 

of  tenderness  by  slapping  the  abdominal  wall. 

As  the  tenderness  passes  off  and  the  abdominal  wall  becomes  less 
rigid,  an  area  of  dulncss  can  bo  detected  in  the  right  iliac  fossa,  and  with 
it  is  associated  a  more  or  less  definite  fnmmtr.  Both  the  dulness  and  the 
swelling  v:iry  greatly  in  extent  The  dulness  has  its  base  about  the 
anterior  superior  iliac  spine»  and  this  base  extends  inwards  along  about 
the  outer  half  of  Poupart's  ligament     From  this   imaginary  base  tho 
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dulness  may  extend  a  few  inches  towards  the  meilian  line,  or  be  fos 
reaching  upwards  in  the  region  of  the  ascending  colon.  It  may  ias3 
a  triangular  outline  with  its  apex  at  or  about  the  umbilicus :  on  i 
other  hand,  it  may  reach  the  median  line  from  the  symphysis  pubis  to; 
navel,  and  form  a  very  extensive  area  of  dulness  occupying  the  gro 
.part  of  the  riglit  half  of  the  anterior  abdominal  area  below  the  level 
the  umbilicus.  Again,  it  may  extend  round  into  the  loin.  The  dull 
need  not  be  absolute,  nor  is  it  indeed,  as  a  rule,  absolute  in  all  [oi 
especially  when  the  area  marked  out  is  extensive.  The  dulnei^  ia  e 
evident  and  most  complete  near  the  base  above  referred  to.  It  berw 
less  pronounced  as  the  outskirts  of  the  area  are  reached.  There 
often  patches  in  the  defined  area  where  percussion  elicits  a  more  or 
tympanitic  note,  and  in  some  large  part  of  the  district  the  dulness  i 
be  only  relative.  As  the  rest  of  the  abdomen  is  usually  quite  t 
panitic,  the  affected  area  can  be  defined  with  little  difficulty. 

The  dulness  is  caused  in  the  main  by  effusion,  by  effusion  bounded 
adherent  coils  of  intestine  and  usually  adherent  omentum,  and  posa 
also  by  faecal  matter  in  the  caecum.  It  will  be  understood,  thercl 
why  parts  of  the  dull  area  may  present  a  resonant  or  relatively  resoi 
note  on  percussion. 

The  tumour  is  to  some  extent  coextensive  with  the  area  of  ra 
comparative  dulness.       Its  base  coincides  with  the  base  of  the  dull 
above  given.     Its  lower  and  outer  boundaries,  therefore,  seem  to  ni 
into  the  iliac  bone  and  into  Poupart's  ligament.      Its   up|>er  and  i 
parts  are  more  or  less  distinct. 

Sometimes  the  swelling  forms  a  definite  ball,  at  other  time 
boundaries  are  very  indistinct.  It  may,  inileed,  be  no  more  than  a  i 
of  resistance  associated  with  some  degree  of  dulness  on  percussion. 

The  mass  feels  hard  ;  and  as  the  acute  symptoms  subside  the  swc 
l)ecomes  more  and  more  definite,  and  then  may  appear  as  a  well-m:! 
round  or  oval  swelling  above  and  often  parallel  to  the  outer  ha 
Poupart's  ligament. 

The  swelling,  as  I  have  just  said,  is  made  up — when  at  its  heig 
of  inflammatory  effusion  limited  by  adhesions,  of  adherent  coils  of  inte 
whose  walls  are  probably  oe<lematous,  of  a  caecum  which  very  likely 
tains  a  quantity  of  faecal  matter,  of  a<lherentand  greatly  thickened  o 
tum,  and  of  a  greatly  swollen  appendix  surrounded  by  much  effusion 
lymph. 

The  swelling,  therefore,  may  be  wholly  dull  on  percussion,  and 
dulness  will  always  be  most  marked  towards  the  base ;  or  it  may  be  s 
what  resonant  owing  to  the  distension  of  the  adherent  coils  of  inte 
by  gas ;  or  even,  for  the  same  reason,  quite  resonant.  For  like  res 
it  is  often  resonant  in  one  part  and  dull  in  another,  and  the  percu: 
sounds  may  vary  in  the  same  case  from  time  to  time. 

As  the  case  advances  towards  recovery  the  effusion  is  absorbed 
lightly  adherent  intestines  are  freed,  the  omentum  shrinks,  the  ca 
has  emptied  itself,  and  nothing  remains  but  the  diseased  ap')endix 


•^  the  more  or  Imb  eeMiddemble  mass  of  inflamrantory  material  with  which 
*^    it  has  surrounded  it*«ell     Thus  it  is  tliat  the  tuiuour  becomes  more  and 
■■  more  definite  m  the  ca^e  progresses  towards  recovery, 
Wl  The  magnitude  of  the  swelling  does  not  vnry  with  the  ma^itiide  of 

^   the  case.     Some  of  the  ntost  fatal  cases  are  attended  with  but  little  evident 
swelling. 

The  very  largest  tumour— one  which  has  reached  the  umhillcns  on 

the  one  hand,  and  extended  to  the  left  of  the  median  line  on  thti  other— 

often  subsides  without  producing  a  droj>  of  pus.     And  again,  an  abscess 

sar  in  the  iliac  fossa  without  any  previous  bw^ellin:^  having  been 

There  nia}^  indeed,  be  no  swelbng  at  all,  as  is  ^een  espt^cially 

in  instances  in  whicli  the  cmcum  and  appendix  are  lodged  in  the  ptdvis. 

When  the  ciecum  is  undescended  —  that  is,  is  situat*n:l  beneath  the 
liver- — ^the  swelling  ia  in  the  subhepatic  region. 

Often  in  chihlren  the  swelling — when  of  the  usual  form— can  Ije  felt 
by  the  finger  introdticed  into  the  rectum,  and  in  adults  it  may  he  so  lelt 
if  there  l>e  an  extension  intci  the  pelvis.  The  iliac  sweUing  of  the  ordinary 
type  cannot,  however,  be  felt  per  rrctum  in  an  adult 

Occasionally,  especially  when  apeiiiUis  have  been  ndministered,  peri- 
ataltic  movements  may  bo  perceived  in  or  about  the  tumour 

General  c&ndUuiumal  comliimk — ^The  patient  becomes  more  or  lesa 
prostrated  by  the  pain,  by  the  fever,  siud  piissibly  by  the  slight  dej^'ree  of 
8i*ptic  poisoning  which  may  be  assumed  to  exist.  The  eyes  become  a 
httle  sunken  and  the  face  pinched.  While  the  nianirestations  are  acirte 
the  counten^tnce  may  be  that  of  a  pntient  with  general  peritonitis.  As 
a  rule,  however,  the  patient's  aspect  is  not  chariictcristic  ;  it  can  only  be 
said  that  lie  looks  ilL  Heatlache  is  often  complained  of.  All  fiiipetite 
is  lost  The  thirst  is  not  so  intense  as  in  general  petitonilis.  The  tongue 
is  fuiTed,  but  rarely  becomes  dry*  A  most  unpleasant  taste  in  the  mouth 
often  dititre.sses  the  patient  1  he  |iulse  is  the  pulse  of  fev<^r  ;  it  is  seldom 
affected  in  tension,  and  only  in  qnite  acute  cases  does  it  b<^come  tliready. 
The  urine  is  that  of  fever,  and  is  said  often  to  contain  an  •excess  of 
indican. 

The  patient  usually  lies  flat  upon  the  back,  but  is  often  \'^ry  restless. 
The  knees  may  be  dmwn  up  and  the  liands  may  be  placed  above  the 
head,  but  this  attitude  is  never  so  cotnmnn  as  it  is  in  general  peritunitis. 
It  is  not  itdmpient,  however,  to  fin<]  that  the  patient  keeps  the  right 
thigh  dniwn  up  or  wishes  to  have  it  supported  by  a  pillow. 

Ocam*'jml  spr^pimns, — ^The  pain  at  the  beginning  may  be  distinctly 
referred  to  the  loin,  and  for  the  moment  may  he  mistaken  for  renal  colic. 
The  pain  not  infrequently  radiates  from  the  right  iliac  fossa.  The 
most  common  direction  assumed  is  down  the  right  thigh  upon  its  inner 
side ;  next  in  freqtiency  is  a  pain  in  the  testicle,  or  in  the  external 
genitals  along  the  penis  or  in  the  perineum.  Now  and  then  the  radiating 
pain  is  referrcil  to  the  bladder,  and  micturition  is  frequent;  or,  on  the 
other  hand,  there  may  be  retention  of  urine ;  this  latter  symptom  is,  I 
tldnk,  more  common  in  women  than  in  men. 


There  may  be  much  hyperajsthesia  of  the  skin  over  the 
thigh  just  below  Poupart's  ligament,  or  over  the  back  of  the 
the  renal  region.  There  may  be  much  stifTnesa  of  the  rig] 
limb  being  diawn  up.  In  some  such  cases  attempts  to  si 
thigh  cause  exquisite  pain.  See  section  on  diagnosis  between 
and  hip  disease  (p.  925).  Distressing  pain  in  the  lower  par 
may  be  complained  of.  The  attacks  may  be  coincident  with  t 
period,  and  may  be  associated  in  the  patient's  mind  with  s 
trouble,  and  undoubted  ovarian  pain  may  exist  I  remember  1 
with  relapsing  perityphlitis  complained  of  intense  pain  at  tl 
period,  such  pain  having  been  unobserved  }>efore  the  perityphlit 
in  this  instance  I  found  a  diseased  appendix  adherent  to  the  o 
adhesion  may  exist  in  other  cases  in  which  there  is  an  a 
ovarian  symptoms ;  in  one  case  I  found — quite  distinct  from 
appendix — an  ovary  containing  pus  ;  this  case  had  been  consid* 

Tenesmus  is  quite  a  rare  symptom.  Now  and  then  peril 
ments  may  be  perceived  in  the  abdomen,  but  in  the  great 
cases  all  is  apparently  still  within. 

Course. — The  pain  remains  severe,  and  may  even  show  s< 
during  the  first  two  to  four  days ;  it  then  becomes  less   and 
The  tenderness,   however,  remains  unchanged.      The  fever 
^S  six  to  nine  days,  and  all  the  acute  symptoms  are  over  in  ten 

f'H  days.     In  the  190  hospital  cases  reviewed  by  Dr.  Hawkins  ni 

to  the  present  category,  the  average  time  during  which  the 
invalided  or  unable  to  work  was  twenty-five  days.  An  elongat 
tender  on  deep  pressure,  can  usually  be  felt  in  the  right  ilia 
long  time  after  the  symptoms  have  all  vanished.  The  1 90 
recovered.  In  three  an  incision  was  made,  and  in  one  c 
appendix  was  removed. 

II.  An  ordinapy  attack  ending  in  suppuration. — These  < 
the  earlier  days  of  the  attack,  follow  closely  the  clinical  mt 
just  described.  The  onset  of  the  attack  and  its  principal  sy 
exactly  the  same.  A  rigor  is  no  more  common  in  the  cases  v 
suppuration»than  in  those  which  end  in  resolution.  In  both  i 
an  initial  rigor  is  very  rare.  Indeed,  there  is  absolutely  m 
the  initial  symptoms  of  the  attack  to  enable  the  surgeon  to 
advent  of  suppuration.  The  attack  may  begin  with  alarmi 
and  end  in  ready  resolution  ;  on  the  other  hand,  the  early  syn 
be  very  little  mark«d  and  yet  suppuration  occur. 

I  have  seen  a  case,  which  at  the  beginning  was  considered 
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lighth  iJay  the  pains  becATiie  worse,  and  iho  patient  took  to  his  bed.     On 
file  ninth  day  a  large  peri tyf»hli tic  abscess  wna  evacuated. 

The  evidences  upon  which  a  suspicion  of  suppuration  may  be  based 
the  following: — The  general  syniptomJi  persist,  and  the  local  pheno- 
^mena — as  represented  by  s welling,  dnJness,  in-kiration,  aud  temlerness — 
1  increase.     The  right  thij^h  is  very  prone  to  be  drawn  up,  and  pain  in  the 
^  thigh  or  in  the  testicle  or  external  g*-nitals  is  more  common  than  in  the 
h  non-aiippurative  cases.     Sometimes  the  pain  in  the  thigh  is  very  severe, 
t  and  the  patients  cannot  biar  the  liiiib  to  be  moved  or  even  touched. 
The  temperature  keeps  high.      It  may  fall  to  normal  about  the  seventh 
day  an<l  then  rise  again — a  very  ai;.'n  tiL-aut  symptom.     Or  the  tenth  to 
th'?  fiftt-euth  day  of  the  disease  may  be  reached  and  the  temperature  still 
show  no  decline  since  the  com  men  cement  of  the  Jittack.     The  patient 
now  begins  to  look   severely  ill     The  tongne,  which   has  been   much 
coated,  beeouies  dry  and  brown.      The  prostration  inerca'^es.      Wlien  pus 
jbrms  the  iliac  swelling  is  usually  large,  and  forms  rapully.     Fluctuation 
can  only  be  detected  when  the  case  is  well  advanced,  and  when  the  tender- 
ness and  the  general  swelling  have  much  dimini.shed.     Oiidoma  of  the 
integuments  and  redness  of  the  skin  are  very  rarely  present  until  the 
other  signs  of  abscess  are  quite  prominent  and  undoubted.     Furthermore, 
it  is  to  be  noted  tiiat  a  tendency  to  loosenosa  of  the  bowels  is  more  common 
in  the  suppurative  than  in  the  nonsuppurative  cases  of  perityphlitis. 

As  a  comment  U[>on  the  above-describerl  evidences  of  supptiration 
the  following  p^unts  must  be  mentioned  :— In  the  first  pl^ce,  an  abscess 
may  exist  as  early  as  the.  third  d  ly.  Pus  has  l>een  discovered  at  the  end 
of  forty-eight  hours.  Puck  ham  mentions  a  case  which  ended  fatally  on 
the  fifth  day ;  an  abscess  was  found  at  the  autopsy  which  contained 
three  pints.  In  the  second  place,  pus  mny  be  present  ivitbout  fever, 
although  this  combinritifm  of  symittoms  is  very  uncommon.  In  the  third 
place,  the  temperature  may  keep  laigh  f«ir  three  or  more  weeks,  aiel  yet 
DO  evidences  nf  pus  be  forthcomit^g.  It  is  possible  that  in  some  of  tliese 
cases  which  finally  end  well  an  abscess  bad  burst  quietly  into  the  bowel  and 
healed  up.  Fourt!jly»  the  swelling  may  be  extensive^  hard,  and  tender, 
and  yet  vanish  completely  away  without  the  f>roduction  of  a  drop  of 
matti-r.  Finally,  an  abscess  may  be  present  in  cases  in  which  the  swelling 
is  very  insignificant.  In  such  instances  the  juis  may  be  diffused  betwe<^n 
coils  of  adherent  and  possibly  distended  intestine,  or  may  be  lost  to  view 
in  the  pelvis.  If  the  absceas  contain  gas,  it  may  exhibit  a  resonant  note 
on  percussion  over  some  part  or  tlie  whole  of  ita  surface.  As  an 
occasional  symptom  may  be  mentioned  cederaa  uf  the  right  lower  limb. 
This  would  appear  to  be  due  to  compression  of  the  iliac  veins  by  the 
inflammatory  exudation,  or  occasionally  it  may  be  due  to  acttial  throm- 
bosis of  that  Vein.  Phlebitis  in  the  Irmer  lirnbs,  witii  or  without 
sut^puration,  is  not  uncommon  in  perityphlitis,  and  it  is  curious  that  it 
is  more  common  in  the  left  limb. 

In  children,  and  less  often  in  adults,  the  swelling  caused  by  the 
abscess  may  be  felt  on  digital  examination  of  the  rectum. 


Course, — The  progress  of  the  c^se  is  thnt  of  a  deep-seated  ali 
In  the  thirty-eight  hospital  cases  analysed  by  Dr.  Hawkins  the  following 
reflylts  were  noted : — In  five  examples  the  ahscess  biiwt  into  th9  ham^i 
bt'tween  the  thirteenth  and  tlte  eighteenth  days.  All  these  camn  did  vriL 
In  ten  cases  deaili  ensued  (in  four  instances  from  intestinal  obstrodlan 
due  to  adhesions,  in  one  from  abscess  of  the  liver,  in  one  after  nb^ 
carriage,  and  in  the  remaining  four  after  operation^  In  twenty  tlifSi 
cases  complete  recovery  followed  the  evacuation  of  the  abscess  hf 
operation.  In  one  case  the  abscess  was  not  opened  until  tlie  se?eti(ik 
week. 

As  already  statefl,  the  abscess  usually  presents  in  the  iliac  r^fioii. 
It  may,  however,  burst  in  the  directions  indicated  in  the  account 
already  given  of  the  al»sceps  on  page  H&5.  I  have  known  it  present  m 
the  sac  of  a  scrotal  hernia  and  in  the  inguinal  canal.  It  has  dischsr^g^ 
through  the  sac  of  a  femoral  hernia.  The  pus  may  extend  up  tioog 
or  behind  the  ascending  colon,  nnd  may  present  as  a  lumbar  abseso^ 
and  be  opened  in  the  loin.  The  largest  peri t_v phi i tic  aljscess  I 
evacuated  was  in  this  situatiom  In  many  int^tances  these 
are  actually  peri nefthri tic.  Tlie  pus  may  extend  farther  up  ami 
the  subhepatic  region,  and  be  opened  or  spontaneimsly  discharge  in 
situation.  It  may  go  yet  farther,  and  piercing  the  diaphragm  mayenUr 
the  pleura,  or  the  lung.  In  many  instances  recovery  has  followod  tlif 
natural  or  artificial  evacuation  of  the  abscess  in  this  situation.  TTis  pas 
may  make  its  way  into  the  pelvis,  and  produce  the  jihcnomrna  of  i 
pelvic  absce^^s.  The  abscess  may  extend  beneath  Poupart's  ligament  iaro 
the  thigh,  and  may  imitate  a  psoas  al>scess,  or  even  the  abeeess  of  hip 
disease.  When  there  is  stiffness  of  the  hip  joint,  and  when  the  thigb 
is  kept  flexed,  tliis  resemblance  is  the  more  striking. 

After  the  abscess  has  been  well  opened  and  drained  a  speedy  elosara 
of  the  suppurating  cavity  is  the  rule.  The  healing  is  genermlly  oomphli 
within  three  tn  foiu-  weeks.  Now  and  then  the  discharge 
and  less,  and  the  wound  heals,  and  the  patient  ia  considered  to  be 
but  after  an  interval,  whith  may  vary  from  a  few  days  to  several  weeks 
or  even  months,  the  abscess  makes  its  appearance  again.  TTiese  ]iels|isM 
— if  occurring  at  an  early  period — are  due  to  the  too  speedy  domg  of 
the  skin  incision  and  to  the  resulting  accumulation  of  matter.  If  dw 
abscess  rea[)pear  after  an  inter\'al  of  weeks  or  months  it  must  rank  ss  a 
residual  abscess,  that  is,  as  a  suppurative  focus  in  or  about  the  nsiden 
or  remains  of  an  o!d  abscess. 

The  abscess  may  relapse  repeatedly,  as  the  following  caae  will  shov  >— 
A  lad  of  fifteen  had  a  severe  attack  of  f»erityphlitis  in  NoTsmbcr  ISfl 
A  large  abscess  formed,  which  was  incised  and  soon  healed.  Is 
December  1892,  after  a  period  of  sound  health,  there  w&s  a  bant  of  pM 
through  the  well-healed  scar.  The  opening  soon  healed,  and  the  patfat 
appeared  sound.  The  abscess  relapsed  in  February,  Aprils  and  SepCiemlsr 
1895,  after  whieh  it  closed  for  gooii.  Between  each  relapte  the 
was  sound  and  the  bc»y  well 
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ik  The  peritypljlitic  abscess  so  ohen  contains  p(>cki:'t3  and  divertklea 
h  that  conditions  very  fa  von  table  to  iriif>errect  dmini»«^  and  liealmg,  and 
hi  conacfjueiitly  to  relapse,  arc  provided  by  ihese  collections,  Tiie  abscess 
b  tuay  held  several  times  and  again  ri'lapse.  In  sia-h  inst^mces  it  is  usnally 
31  noiessnry  to  secuie  niore  effitvient  drainage  by  niakiii|(  coyntcr-^ipenings, 
my  and  by  opuning  np  neglect  d  poekets.  The  abscess  cavity  will  then  often 
-  lical,  if  it  lie  scraped  out  and  dressed  from  the  bottom. 
II  Several  times,  in  deiding  with  these  tronblcsonie  nnd   '*  reliipsing " 

^^  ahBcesseB,   I  have  come   across  a   loose   concretion  when    ex|  loring   the 
sinns,  itiid  aftt-r  the  removal  of  the  concretion  the  cavity  has  at  once 
.      healed  iind  has  remained  sonnd. 

Some  of  these  cases  of  relapsing  abscess  are  extremely  obstinate.  I 
^  have  knoAvn  thera  to  continue  for  years,  now  better  now  worse,  now 
healing  now  breaking  down  ;  and  to  resist  every  surgical  measure  applied 
to  them.  FortunaLely  snch  cases  are  not  common  ^ihen  the  large 
immber  of  peiityphlitic  abscesses  are  taken  into  considt^ration. 

After  a  pen ty phi i lie  abscess  has  b^en  evacuated  it  is  desirable 
to  bo  cantioiLis  in  the  prognosis.  It  is  safe  to  say  that  the  majority 
do  well,  and  that  relapses  and  tronbles  in  healing  are  tmconjmoni  in 
chihiren.      It  la  rather  in  ndnlts  that  ditiiculties  are  met  with. 

A  fjeeal  tisuda  may  result  from  a  peiityphlilic  ab>ce.s8  (p:ige  928). 
The   stitfiiess  of  the   thigh    to   which    allusion   has   been    made   may 
persist  for  some  time  after  the  abscess  has  heen  snccessfnlly  treated. 

The  ijedema  of  the  right  limb  also  may  peisist  for  a  considerable 
time.  I  have  known  it  present  for  months  afttr  the  ahs^cess  had  entirely 
healed.  I  believe,  however,  that  the  stiffness  and  the  oedema  invariably 
piiss  off  in  the  course  of  time. 

For  reasons  wln'ch  have  been  already  ex]jbuned,  the  patient  who  has 
bad  a  peri ty phi itic  abscess  may  be  regarded  as  not  li^dik""  to  another 
attack  of  the  origirial  disease.  The  abscess  nsnally  removes  the  cause 
of  tlio  perityphlitis  and  effects  a  cure.  I  have  only  met  with  two  cases 
in  which  definite  attacks  of  i»erityphlitis  returned  in  patients  in  whom 
abscess  hatl  occurred.  The  abscess  itself,  however,  may  give  tronble,  antl 
those  imtients  who  arc  the  snljects  of  "  fresh  abscesses  *'  weeks  and  months 
after  the  original  incision  has  closed,  must  be  regarded  not  >-o  much  as  the 
subjects  of  relapsing  perit}p>blitis  as  ibe  victims  of  an  intricate  abscesi 
which  has  n«>t  undergone  cumpletc  obi  iteration. 

IIL  An  attack  of  the  mildest  type. — Sucb  an  att:ick  consists  of 
more  or  less  sudiien  pain  in  the  abilumen,  some  tendenie.-s  in  the 
right  iliac  fossa,  a  little  rise  of  temperature,  and  prtssibly  some  vomiting. 
The  patient  is  laid  up  for  a  few  hours,  or  perha|>s  for  one  or  oven  two 
days.  He  is  then  well,  and  is  only  ccniscious  of  some  t**nderuess  and 
stirthess  in  the  right  iliac  foss,i.  Such  attacks  are  often  describeil  by  the 
subjects  of  relapsing  pority[»hlitiH>  The  synqrt^oras  are  not  severe,  Init 
for  an  hour  or  so  at  tlie  onset  the  patient  may  feel  very  ill,  and  there 
may  even  be  a  slight  degree  of  collapse. 

The  attack  is  often  preceded  by  malaise  and  a  complaint  of  flatulence, 


and  even  of  colic.     Constipation  is  usual,  and  if  seen  duriog  the 
or  iiiirnedinUily  after  it  the  tongue  is  found  to  be  ftirrt'd. 

One  [latient — a  man  of  thirty— who  consulted  me  ha<l  had  ti: 
attacks  of  iht?  tyjm  above  described.  They  lasted  from  one  to  three  (kfi 
at  a  time,  and  the  symptoms  were  so  mitd  that  he  was  never  laid  vpfor 
more  than  an  hour  or  so.  There  was  no  vomiting.  In  another  caM— thi& 
of  a  man  of  twenty-four — twelve  attacks  occurred  in  two  y«*Jira.  In  eadi 
attack  there  were  the  symptoms  above  detailed^  and  in  eAch  sktVuk  th«fe 
was  vomiting.  As  soon  as  ho  hud  been  sick  the  troubk*  Ih^sui  to  ftm 
otf;  on  each  occasion  there  was  a  ri:«e  of  temperature.  The  patieot  wbi 
never  laid  up  for  more  than  a  few  hours. 

As  illustrations  of  attacks  of  a  somewhat  severer  grade  the  foUowiof  ^ 
may  be  selecteJ  : — 

A  man,  aged  twenty-two,  when  twelve  years  of  age,  bad  a  seren 
attack  of  perityplilitis,  which  laid  him  up  for  three  monlba.      Xo  aliaoeiaj 
formed.     Ever  since,  that  is,  for  a  period  of  ten  years,  he  had  had  fi 
six  to  eight  attacks  every  year. 

His  attacks  begin  with  uneasiness  in  the  bclly»  then  a  vwy  tei 
pain  is  i^xperienccd  which  locates;  itself  in  the  right  iliJic  foaaa*  Tltit 
region  of  the  abilomen  becomes  hard  and  tender,  and  the  thigh  is  drava 
up.  There  is  nausea  invariably,  but  no  vomiting.  Tht?  tctnpi^raiiirt 
rises  to  about  101 ""  ;  it  h;t^  rcgistt-red  103\  The  patient  has  an  tn}«K:boa 
of  morphia  arnl  is  soon  easy.  He  lies  in  bed  for  from  thirty-six  lu  fwrtr- 
eight  hour-3,  and  then  goes  abfuit  ids  work,  bnt  for  a  d;iy  or  «o  !♦••  bjkf 
little  appetite,  and  is  indisposed  to  walk.  The  attacks  are  attended  ly 
constipation.  Besides  thei^e  major  attacks,  every  thre«*  weeks  or  *o  he 
has  minor  attacks  marked  by  some  little  pain  in  the  right  sid(%  huts  id 
appetite,  nause{%,  and  disiurlination  to  move  about  The  attacks  never 
lay  him  up  and  never  require  morphia. 

A  lady,  ageil  thirty  dive,  who  had  always  l^een  subject  to  I 
the  bowels  and  home  dyspepsiii,  had  eighteen  "attacks'*  in  fiir« 
AftfT  a  restless  night  she  would  exj)erience  in  the  morning  a  mom  af 
malaise*  She  would  i^at  an  tinlitTerent  brtAakf;u>t,  and  after  the  meal 
would  feel  chilled,  have  a  loose  motion,  and  begin  to  feel  pain  m  tht 
right  iliac  fossa  which  increased  rapidly  in  iiitensity.  About  ntxm  ct 
some  time  in  the  afternoon  she  wotdd  have  lo  go  to  l^.     '!  »*^fa- 

ture   would  vary  from    00"  to    100'.     There  wiuild   bo  nas;  no 

vomiting.  The  bowels  wfudd  become  confined,  ami  the  right  isidc  of  the 
abdomen  very  teiKler.  The  treatment  consi^tt*d  of  piulticing,  ab^tmmwB 
from  food,  and  the  tise  of  o[»ium.  The  patient  would  keep  in  ImiI  fron 
two  to  five  days.  For  some  days  afterwards  the  stomach  wouU  M 
too  tender  to  permit  hpr  to  wear  corsets.  In  this  case  tba  appamfo 
was  very  distinctly  palpable. 

By  siiine  wTiters  these  short — although  at  the  time  acvero  attadw^ 
wiiich  hist  twelve,  twenty-four,  or  thirty-six  hours^  are  described  m 
**  appendicular  colic,''  Appendicular  colic  was  fir^t  dearrihed  hjf  Utte* 
who   considered   the   pain  to    be   due    to   distension   of   the  afipeado. 
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Talamon,  writing  in  1890,  considers  that  t!ie  eifdden  and  sharp 
pain  in  the  ii^ecal  region,  attended  by  local  tenderness  and  possibly  by 
vomititigi  is  due  to  calcuhis  in  the  ap|)endix»  and  is  to  be  comjKirpd  to 
gall  btono  cube  or  to  the  colic  fjf  retud  stone.  Other  writers  have  con* 
sidereii  the  pain  to  be  due  to  an  accumulation  of  miiciis  in  tlie  appendix. 

All,  liuwever,  are  of  opinion  that  the  suffering  is  dne  to  a  spasnu*dic 
contraction  of  the  organ,  whether  it  be  attempting  to  expel  a  culcnlus 
or  to  rid  itself  of  an  accnmulation  of  mucns.  They  regard  it  as  a  real 
colic  comparnble  to  intestinul  colic.  The  ceHsatinn  of  the  pain  is  snppoBe*! 
to  coincide  with  the  emptying  of  the  a|i|»endix  or  the  i^ausage  of  the  stone 
into  the  ciecnm. 

A  stndy  of  the  pathology  nf  the  aj'pemlix  makes  it  evitlent  that 
appendicular  colic  has  an  extremely  dotd>tful  exititf  nee.  Tl^e  iippendix 
itself  is  not  sensitive  ;  tli;it  which  feels  the  pain  is  tl>«  peritoneum  over 
it.  The  muscular  apparatus  of  the  appendix  is  feeble  at  \U  very  best, 
and  wht^n  llu-  a[»pendix  hiis  been  lotVfi,  diseased  it  muy  be  said  to  have  no 
existence.  The  notion  of  an  ap|K  ndix  emptying  iti^elf  of  an  acctiwula- 
tion  of  mncus  or  mucupos  hy  s^nch  violent  muscular  contractions  as  wonlrl 
cause  intense  colicky  pain  is  wholly  ridieuloua  The  appendixes  which 
contain  nmco-pus  have  little  trace  uf  eificiont  muscular  tis^snc  left,  that 
tissue  being  scanty  enough  in  the  sound  organ.  The  idea  advanced  by 
some  pathologists  tlmt  the  calculus  enters  the  a[»]teiidix  from  the  caecum 
is  based  uprm  a  piithological  error;  tfio  calculus  is  always  fornird  in  the 
appeniiix.  Those  who  hiive  examined  the  wait  of  an  ap|»eu<lix  in  which 
a  calculus  lias  Irxlged  could  never  In-  induced  to  believe  tUat  the  intiltratetl 
wall  with  ha  doubtful  trace  of  efficient  muscle  coidd  contract  U[i(m  the 
calculus  with  so  violent  a  grip  as  to  expel  it  into  the  cjecum,  and  at  the 
same  time  give  rise  to  a  pain  sulficiently  severe  to  produce  some  degree 
of  collapse. 

In  short,  there  is  no  evidence,  either  clinical  or  pathological,  to  .'support 
the  existence  of  "  a]jpendicular  colic."  The  term  is  as  ill-judged  as  it  ia 
erroneous. 

IV.  An  attack  of  the  most  Intense  and  acute  type.— In  these 
attacks  the  ajipemlix  is  iound  to  be  [jerfonitinl ;  or  to  have  given  way 
entirely  at  a  line  of  stiicture  ;  or  to  have  been  burst,  as  it  w^ere,  by  a 
calcuhis  ;  or  to  have  become  niore  or  less  entirely  gangrenous  from  causea 
which  have  been  already  detailed  (page  887). 

It  nuiy  be  found  quite  detached. 

Peritonitis  is  discovered  in  these  ca-^cs  to  have  become  more  or  less 
general,  and  to  be  of  an  ill-conditioned  kiin!. 

The  onsrt  may  be — and  indeed  usiuilty  is — of  the  degree  described 
in  dealing  witlj  the  ordinary  attack.  It  may  l>e  very  severe,  producing 
intense  synjjitonis  and  marked  collapse.  As  a  rule,  however,  as  I  have 
said,  the  severity  of  an  attack  cannot  be  judged  by  its  mode  of  onset. 
Attacks  wliich  begin  with  the  most  alarming  symptoms  may  emi  mildly, 
and  on  tfm  other  hand,  a  case  fatal  in  a  few  days  may  In-gin  in  a 
manner  which  excites  no  alarm.     The  symptoms,  however,  in  the  present 
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case  soon  become  markeil  by  their  severity.  The  temperature  mijn 
to  102°,  to  103'',  or  higher.  In  the  cases  which  present  markedly  sifOt 
plienomena  almost  from  the  first  the  temperature  may  not  rise  abm 
normal,  and  may  soon  become  subnormal.  There  is  often  considenUi 
vomiting  with  increasing  collapse.  Finally,  there  are  all  the  evideneeff 
general  peritonitis  and  the  general  symptoms  of  poisoning  which  mid 
the  fatal  examples  of  this  disease.  Death  may  take  place  very  rapaij 
Earle  mentions  a  case  in  which  death  ensued  in  thirty- six  hours. 

I  saw  a  gentleman  aged  twenty-eight  who,  after  three  weeb  ( 
"  dyspepsia,"  during  which  time  he  was  actively  engaged  in  some  d 
sorbing  outdoor  work,  took  a  long  railway  journey  on  a  certain  Saturda; 
He  reached  his  destination  on  Sunday  evening,  ate  a  good  dinner,  u 
sat  up  smoking  until  midnight.  At  2  A.M.  on  Monday  morning— ik 
is,  two  hours  after  retiring  to  rest — he  was  seized  with  <lefinite  symptoi 
of  acute  perityphlitis.  At  2  P.M.  on  the  same  day  when  I  saw  him 
was  cold,  pulseless,  and  dying.  At  6  P.M.  he  was  dead.  Here  d« 
followed  in  sixteen  hours.  At  the  autopsy  a  diseased  appendix  wasfoa 
to  have  given  way. 

Cases  such  as  these  must  rank  with  exam] ties  of  acute  perforati 
peritonitis.  In  other  instances  the  symptoms  for  several  days  are  i 
notably  severe  nor  especially  alarming,  but  then  the  phenomena  of  aci 
perforative  peritonitis  suddenly  appear  and  rapidly  advance  to  a  fa 
termination.  In  such  ciises  no  doubt  a  gross  j)erforation  or  an  extens 
and  rapid  gangrene  of  the  appendix  lights  up  the  severer  train  of  syi 
toms.  I  have  known  such  a  sudden  accession  of  fatal  symptoms  foU 
the  use  of  violent  purgatives  in  a  case  which  was  apparently  doing  we 

A  very  large  proportion  of  these  fatal  and  severe  cases  are  first  attac 
Those  who  have  had  many  attacks  seem  to  be  better  able  to  bear  a  wi 
spreatl  peritonitis,  or  are  perhaps  locally  protected  against  it  to  s( 
extent  by  old  and  dense  adhesions  around  the  diseased  appendix.  ^ 
of  the  thirty-six  cases  collected  by  Dr.  Hawkins  no  less  than  twei 
seven  patients  died,  and  in  all  of  them  the  phenomena  at  tho  close  of 
case  were  those  of  diffused  perit<»nitis.  Four  of  them  died  on  the  f 
day,  three  on  tho  sixth,  and  seven  on  the  seventh  day  ;  one  succum 
on  tho  eighth  day,  three  on  tho  ninth,  and  the  remaining  nine  mtic 
died  at  peiiods  between  the  tenth  and  the  nineteenth  days.  It  is  evid 
that  in  the  cases  in  which  death  was  postponed  until  the  fifteenth 
nineteenth  day  the  peritonitis  must  have  remained  for  a  long  time  lo 
an<l  only  become  general  towaids  the  eml.  In  the  examples  of  dc 
within  a  week  of  the  onset  of  the  trouble  the  peritonitis  was  very  pi 
ably  general  from  the  first. 

It  will  be  seen,  therefore,  that  these  very  acute  and  severe  form! 
perityphlitis  may  be  fitly  described  as  examples  of  perityphlitis  atten 
by  general  peritonitis,  that  peritonitis  being,  in  many  of  the  instances 
doubt,  pei-forative. 

V.  Certain  peculiar  forms  of  perityphlitis. — Under  this  head 
may  be  considered — A.  The  masked  cases  ;  B.  The  chronic  cases  •  C.  ' 
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cal  form  of  pt-rityiiL litis ;  D.  The  tuberculotis  form  \  E.  Fcritypbiliti* 
lue  to  actinomycosis  i  F.  lielapsing  perityphlitis. 

A.  Masked  ai.<es  of  peril t^phlUu. — In  these  cases,  which  are  fortunately 
hiiscommun,  practically  all  the  oriliiiary   phenomena  of  pciitjiihlitia  are 

absent.  One  of  the  niost  extreme  exanjj4es  of  this  insitlious  form  which 
I  hikve  met  with  was  iti  the  person  of  a  middle-ai^ed  g<  ntleiiian,  who  alter 
beijjg  '*a  little  out  of  sorts"  was  seized  wnth  fiaiii  in  ihe  hepatic  regitai, 
attt-niled  by  a  rigor  and  siil»sequently  l>y  a  rise  of  tt  mperattire.  He  very 
reluctantly  kept  to  tlie  house.  In  due  course  the  rigors  were  repeated, 
the  fever  became  rery  \ng\  jimndice  snpervt-nech  and  the  patient  became 
exceedhigly  ill  It  became  evident  that  he  w^as  snfferinii:  Irom  pylephh  bitis. 
No  miBcliief  of  any  kind  could  be  detected  in  any  part  of  the  ahdcmen 
except  about  the  liver.  The  right  iiiac  fossa  had  been  repeatedly 
I  examined.  In  fourteen  days  he  died*  The  liver  w*as  found  riddleil  with 
nunute  ahscesses.  The  appendix  ^vas  utterly  diisorganiiied  and  filled  with 
pus  ;  it  had  evidently  been  the  seat  of  long-standing  d is? ease.  I  can 
definitely  assert  tlmtr  the  patient  never  had  a  single  symptom  proper 
to  perityphlitis,  and  yet  this  was  the  primary  disease  which  led  to  his 
death. 

In  other  less  extreme  cases  there  are  no  phenomena  which  are  in  any 
way  characteristic  or  even  suggestive.  There  are  no  sudden  oriset,  no 
definite  pain  in  tfie  right  iliac  region,  no  fever,  no  very  noteworthy 
tenderness^  and  no  characteristic  swelling.  These  paiients  comphvin  of 
feeling  ill ;  they  are  listless  and  out  of  ^orts ;  they  still  attend  to  their 
business,  Imt  with  efforts  They  complain  of  loss  of  appetite  and  con- 
itipation  and  very  probably  of  vomiting.  The  tongue  is  furred,  the  belly 
is  a  little  swollen,  feels  full,  and  ia  frequently  the  seat  of  iddefinite 
colicky  1  tains.  There  is  no  fever,  or  if  there  be  it  is  of  very  slight  degree. 
Possibly  there  is  tenflerness  on  deep  pressure  in  the  right  iliac  fossa.  A 
swelling  may  be  noted  and  ascribed  tn  a  loaded  caecum,  the  bowels  being 
much  confined.  These  cases  go  on  until  one  day  tin  abscess  is  discovered, 
and  then  the  diagnosis  is  made. 

Some  of  the  cases  met  with  in  sickly  children  are  very  insidious  and 
very  misleadirig, 

B,  The  chronic  eases. — The  chronic  cases  now  to  be  considered  must 
be  distinguished  from  relapsing  peritv  pblitis.  In  relapsing  perityphlitis 
acute  or  subacute  attacks  follow^  each  other  in  a  series.  They  come  on  at 
indefinite  intervals,  and  lay  the  patient  up  for  varying  periods.  When, 
however,  the  attack  passes  off  tlie  patient  makes  a  sound  recovery,  and 
between  the  attacks  he  is  well.  He  may  remain  in  health  apfiurently 
perfect  for  months  or  even  years,  should  the  intervals  between  the 
individual  attacks  be  so  long. 

In  ch ionic  peri tyfih litis  there  are  attacks  or  relapses,  but  the  patient  is 
never  well  between  thesie  manifesiations  of  more  acute  trouble.  The  affec- 
tion appears  as  a  ehronic  ditiease  with  soniewhat  indefinite  exacerbations. 
It  is  best  illustrated  by  a  few"  examples.  A  inettd  polisher,  aged  nine- 
teen^ came  to  the  Loudon  Uo^pit^il  in  April  1S95.      He  had  had  his  first 
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definite  attack  of  perityphlitis  in  October  1894  ;  it  came  on  ifttn 
severe  bout  of  sea-sickness.  He  vumiied  and  his  bowels  were  constipi^K. 
but  he  was  only  contined  to  bed  for  two  or  three  daj's.  Then  wtR 
marked  pain  and  tenderness  in  the  right  iliac  region.  He  returned tob 
work  on  the  fourth  day,  but  never  felt  well  The  pain  in  the  lower  ptf 
of  the  abdomen  pt-rsist^  and  he  was  always  in  discomfort.  He  got  ibcc 
with  effort  In  November  he  had  a  much  sharper  attack,  atteuded  a§i2 
by  vomiting,  and  associated  wich  troublesome  constipation.  TljereitR 
fever  and  much  local  tenderness.  The  least  exertion  brought  back  u 
pain  in  the  caecal  region,  with  a  sense  of  nausea  and  faintness.  Fm 
November  until  the  following  April  he  had  been  an  invalid,  and  had  no 
been  able  to  do  one  hour's  work.  For  five  weeks,  indee^l,  hekeptiobd 
When  he  attempted  to  get  about  :igain  the  pain  came  on  in  the  cm 
region,  and  he  felt  sick  or  actually  vomited.  llie  bowels  were  bw 
obstinate,  colicky  pains  were  common,  the  belly  was  never  free  fra 
discomfort,  the  tongue  was  coated,  the  appetite  was  poor,  dyspepsia  vi 
complained  of,  and  some  fever  at  night  was  common.  The  patient  vi 
least  uncomfortable  when  lying  down,  and  for  nearly  jBve  months  m 
hardly  able  to  leave  his  bed  or  sofa.  The  right  thigh  was  kept  flexed  i 
the  hip,  and  the  right  iliac  fossa  was  always  t.^ndcr.  The  patient  becas 
wasted  and  cachectic- looking,  and  very  "nervous."  I  removed  tl 
appendix  in  May,  seven  months  after  the  first  attack.  It  was  boned 
a  remarkable  mass  of  the  densest  adhesions,  and  was  represented  bj 
tract  in  the  centre  of  this  mass  tilled  with  pu»,  blood,  and  mucoa^ 

In  another  case  a  married  woman,  aged  thirtyone,  had  been  confiiM 
to  her  bedroom  for  over  twelve  months,  and  had  in  the  meanwhile  bn 
delivered  of  a  child.  She  began  her  troubles  with  a  definite  attack  of  pe 
typhlitis,  and  then  passed  into  the  chronic  condition  above  described.  Soi 
slight  degree  of  fever  was  nearly  always  to  be  noted  at  night.  She  w 
not  ill-nourished,  and  while  she  kept  at  absolute  rest  in  betl  she  had  n 
much  trouble,  but  the  least  movement  brought  on  pain  in  the  right  ili 
fossa,  with  nausea  and  malaise,  an<l  a  more  definite  rise  of  tempentm 
Over  twenty  times  within  the  twelve  months  the  patient  endeavoured 
move  above  her  room,  but  always  with  the  same  resulL  Tenderness  w 
always  to  be  made  out  over  the  site  of  the  appendix.  I  removed  t 
diseased  organ  and  foun  I  it  adherent  and  full  of  thick  pus. 

A  case  reported  by  Dr.  Kelynack  reveals  symptoms  of  a  grayer  ch 
acter  and  more  extensive  mischief  within  the  alxlomen.  A  married  woou 
aged  fifty-four,  was  admitted  into  the  Manchester  Infirmary  on  August 
1892.  For  no  less  than  ten  months  the  patient  had  been  troubled 
attacks  of  vomiting  which  occurred  almost  every  d.iy.  No  cause  for  su 
a  symptom  could  be  sugi:ested  by  the  patient  herself,  anil  no  historv 
acute  illness  could  l>e  obtained.  During  the  last  three  months  the  vomi'ti 
had  been  much  worse,  and  she  had  lost  weii:ht  nipidly.  Two  months  i 
she  first  noticed  that  the  abdomen  was  distinctly  enlarged.  On  aflmiad 
she  was  in  an  extremely  weak  and  almost  collap^^ed  condition.  Vomiti 
was  frequent.     The  abdomen  was  distended,  and  in  greater  part  doll 
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inssion.  The  pain,  such  as  it  was,  lay  in  tlie  right  hypochondrium 
id  epigastric  region.  I'he  temperature  was  normal,  Tlie  vomiting 
persist^d^  and  the  patient  sank  and  died  three  days  after  admission. 
The  autopsy  revealed  an  eTiormous  peiityphlitic  ahscesa  containing  several 
quiirta  of  fonl-smelling  pus.  The  abscess  reached  to  the  liver,  occupied 
the  pehns,  and  extt*nded  far  to  the  left  of  the  median  lina  The  appendix 
was  Ijound  down  by  old  adhesions  and  was  perfor^itcd  ;  the  stomach  was 
congest^ed* 

C.  The  cmcal  fmm  of  perilyjMtw. — ^ These  cases  cannot  be  quite  so 
precisely  defined  clrnically  as  mi^ht  be  wi^lied  ;  that  they  are  rare  I 
have  already  Siiid,  ami  as  in  the  majority  of  instances  they  end  in 
complete  recuvery  actual  inspection  of  the  parts  is  very  rare.  The 
account  whit'h  follows  is  based  y|}on  an  investigation  of  the  irw  cases 
in  which  it  was  piissible  t^  demonstrate  by  ojienuion  that  the  appendix 
was  to  all  apiJearance  entirely  healthy.  On«  such  case  was  the  ibllowing  : 
—A  neurotic  and  dyspeptic  man  of  twenty  eight  liad  had  several  mild 
attacks  of  peritypbliti«.  He  attached  a  very  exaggerated  imfiortance  to 
these  outlireaks,  and  regarded  them  as  desperate  illnesses.  He  was  about 
to  leave  England  for  a  distant  colony,  whrre  he  would  be  living  almost 
beyond  the  conlines  of  civilisation,  and  he  was  exceedingly  anxious  to 
have  his  appendix  removed  before  he  left.  Tlio  precise  physical  condition 
did  not  render  such  an  operation  necessaryj  but  the  menial  attitude  of  tlie 
patient  was  such  that  it  was  rendered  at  least  |X)litic  and  desirable,  1  he 
abdomen  was  opened ,  but  nothing  abnormal  was  discovered  except  a  few 
loose  adhesions  abotit  the  caecum.  The  appendix  appeareil  perfectly 
normal,  but  I  considered  it  desirablo  to  remove  it ;  it  proved  on  minute 
examination  to  he  healthy.  The  patient  made  a  good  recovery,  and  has 
never  had  another  attack  of  perityphlitis. 

The  subjects  of  this  variety  of  perityphlitis  are  usually  dyspeptic  and 
the  subjects  of  constipation.  They  often  have  imperfect  teeth,  and  holt 
their  food.  They  often  pass  scybala.  They  are  troubled  with  flat uh  nee. 
The  attacks  may  come  on  alter  a  definite  emir  in  diet  or  an  unusual 
neglect  of  the  bowels.  Not  a  few  of  the  imtients  appear  to  have  a 
chronic  form  of  mild  colitis  and  pass  mwch  mucus. 

The  attack  comes  ou  gradually  rather  than  vifilently  and  abruptly; 
the  pain  at  the  outset  is  not  at  its  worst,  but  becomes  gradually  more  and 
more  severe.  The  symptoms  are  loss  of  appetite,  coated  tongue,  and,  possibly, 
vomiting,  with  fever  in  slight  degree.  The  tenderness  in  the  right  iliac 
fossa  is  Sfimewhat  diffuseil,  and  some  swelling  is  io  he  discovered,  as  & 
rule,  almost  from  the  first.  This  mass  can  often  bo  made  out  to  be  a 
fflBcai  collection  in  the  caecum.  The  stools  which  are  pa^ssed  alter  the 
attack  are  most  offensive,  and  contain  scybala.  The  breath  is  offensive. 
The  attack,  which  is  of  a  mild  character,  pasi^es  rapidly  away,  ami,  save 
for  some  soreness  in  the  right  iliac  region,  in  a  few  days  the  patient  is 
well. 

Now  and  then  the  siibjerts  of  many  of  these  alight  attacks  affirm 
that  indulgence  in  certain  articles  of  fiHid  or  neglect  of  the  bowels  will 
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precipitate  an  attack.  I  am  nwaro  that  such  conditions  are  not  coficltutft 
eviiieiice  tliat  thu  mischief  lias  its  origin  in  the  capcum,  but  the  cireiutt- 
8tant!0  has  been  noteworthy  in  instances  within  my  own  oxpmeace  ta 
whicli  the  appentlix  wiia  liemonstrated  to  be  free  from  disease. 

The  attaik  is  certainly  not  always  of  this  mild  chan^ter,  and  mty 
assume  the  futures  of  an  ordinary  perityphhtia.  Oae  such  cik&v — ift  a 
yormg  man  aged  nineteen ^ — is  detailed  below.  Here  the  •ympUMM 
of  the  attack  were  of  the  ordinary  type.  There  was  nothing  lo  iO^igMI 
thut  the  ciecum  was  primarily  at  I'ault.  An  abscess  formed,  oad  4m  iti 
evacuation  it  was  made  evident  tbat  the  caecum  was  at  fault  while  tin 
appendix  was  heaUhy. 

On  the  other  himil,  mihl  attacks  of  the  character  jnat  described  m 
common  in  the  en^^es  of  c«BcaI  origin  may  be  met  with  in  assocsatiois  wiUi 
definite  disease  limited  to  tlie  apftenJix. 

The  admissioti,  therefore,  has  to  V)e  made  that  perityphlitia  af  cmtai 
origin  may  be  su^^pectetl,  but  cannot  be  certainly  dia^iios«d  ff^niL  tilt 
clinical  manifestaiiotis  alone. 

D.  The  tuherculous /mm. — The  symptoms  of  tuberculmia  fientTphlitii 
may  be  of  the  ordinary  kind,  and  may  present  no  esjiticiai  and  distinctift 
characters.  In  a  certain  immber  of  instances,  however,  in  which  I  haTi 
demonstrated  the  condition  on  ojieration  the  symfitoms  have  befu  ol  ■» 
insidious  and  chronic  character.  The  following  case  may  be  tekcn  M  a 
type  of  the  examples  now  under  consideration  : — 

A  lad  of  nineteen,  a  member  of  a  tuberctdous  family^  wm«  Jidmittad 
into  the  London   Hospital  with  the  following  history.      He   had  alir^ 
been  thin  and  delicate.     He  had  been  ill  for  nine  months.     Brfore  Uwt 
time  he  was  able  to  lead  an  active  life.      Nine  months  ago  he  b^m  verj 
gradnally  to  be  troubled  with  colic,  and  to  have  a  more  or  leaa 
uiieasiness  in  the  abilomen.      Diarrhoea  became  a  conspicuous 
and  some  tenijerness  and  dnlness  were  discovered  by  Ids  medical 
in  tkke  right  iliac  fossa.     During  the  nine  months  he  was  quit«  an  tnratid; 
sometimes  better,  sonietimes  worse.      He  was  confined  to   bin   \mi  for 
weeks  at  a  lime,  and  never  left  the  liouse  untd  he  came  t*i  the*  Hospilii 
He  had  wnsteiL  his  appetite  was  ix>ort  food  gave  htm  |tain,  he  wms  odO^ 
aionally   stck,   his   tongne   w^is   red   and   raw,  and   tljere   was  eootloaat 
alxlominal  uneasiness ;    this,  which  now  and   then   amounted  lo 
pain,  was  in    the  right  iliac    fossa,  where   there  was  alwai^a  m 
area.     He  liad  diarrlirea,  attended  by  much  mucus,  but  now 
there  were  periods  of  constipation.     There  were  no  rigora,  but  al«ra|« 
some  fever,  with,  at  lust^  flushings  and  sweating  as  in  hectic.     lodeeiii 
he  presented,  on  ailmission,  the  genera!  phenomena  of  hectic  fever     thtn 
were  no  signs  of  tuberciihisis  in  the  lungs.     The  abdomen  was  tii4  •WflUn* 
and  there  was  no  ascites.     The  right  iliac  region  was  tender ;  in  il  cooU 
be  felt  a  vague  resisting  mass,  which  was  resonant  in  a  modified  d^gfvt 
on  percussion,  and  which  was  descril>ed  in  my  notes  as   ^'feeEuig  liie  • 
csBcum  made  of  leather."'     Near  it  were  two  round  lumps  iti  a  line,  tadi 
lump  being  about  half  an  inch  in  length.     They  were  ouiisidefed  to  be 
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lions  in  the  apf>eiitJix,  but  th^y  proved  to  l>e  enlarged  and  almost 
caleareims  tulmrculuus  gLirids,  I  pi-rfijrm<?ii  iiMomiual  sectiun,  and  found 
A  cffirurn  with  greatly  thit'keiH'd  and  It^aibery  walls  stndded  with  tuber- 
culuus  noJult'3,  The  c>ni*^utuin  wa«  adherent  In  iu  The  appendix  was 
apparently  normal^  but  it  exhibited  tube  regions  changes  on  inuision. 
There  were  many  tuberculuiis  ghmds  besides  thuse  mentioned.  There 
was  no  tnburcidoua  infection  of  the  peritoiieum.  The  trouble,  indeed, 
was  almost  entirely  confined  to  the  e^cum. 

In  another  case,  also  ia  a  young  man,  the  patient  had  experienced  a 
very  simihir  ehronic  illness,  with  sj  niptoms  almost  identical  In  addition, 
however,  he  had  had  several  attacks  of  a  subacute  character,  wdiicb  were 
always  regarded  as  due  to  mischief  in  the  appendix.  Ther^  was  a  large 
area  of  dulncS'i  on  the  right  iliac  fossa,  with  tenderness  and  abiding  fever. 
On  opening  the  abLiomen  I  found  the  caecum  and  afipondix  buried  in  a 
mass  of  adhesions  and  studded  wiih  tuberculous  nodules.  The  infection 
had  sprea<i  to  the  general  peritoneal  cavity,  and  had  evidently  extemb  d 
from  the  ciectil  region  as  from  a  cmtre.  The  ap|iendix  wjis  apjiarently 
much  eidargeil,  but  the  extent  antl  density  of  the  adhesions,  and  the  fact 
that  the  organ  was  lying  on  the  iliac  vein,  preventer!  me  from  removing 
it.  There  w*ts  some  ascites.  The  patient  made  an  unexi»eetedly  good 
recovery,  and  when  heard  of,  some  two  months  after  the  operation,  was 
repf^rtevl  as  **  a  great  deal  l>etter/' 

E.  PenitfjihlitL^  thie  h  adiimmfimm. — The  best- recorded  case  of  this 
rare  condition  is  that  detailed  by  l^r.  Rmsom,  and  already  alluded  to 
(page  800).  The  patient  was  a  man  of  tifiy.  His  illness  began  on 
1 2th  October  1888  with  severe  but  somewhat  indefinite  abdominal  pain. 
He  continued  to  get  about  until  2ti»t  October,  when  he  was  seized  suddenly 
with  defined  pain  in  the  right  iliac  fossa.  Un  examination,  one  hour 
after  this  acute  onset,  I)r,  Kairsom  found  in  tiie  ciecal  region  a  firm, 
uneven,  solid  mass,  tender  on  pressure.  The  patient  gradually  improved, 
and  waa  able  to  get  up  on  1 8th  November  On  the  evening  of  this  day  the 
tempemtore  rose  a  little.  The  swelling  increa-^ed^  and  involved  the  whole 
iliac  fossa,  extending  upwarils  tn  above  the  diac  crest.  There  was  great 
local  tenderness.  The  temperature  varied  greatly,  rising  sometimes  to 
loss"  F.  The  pulse  ranged  from  84  to  90,  On  5th  December  he  wa.^  ?igain 
suddenly  seized  with  severe  p;iin  in  the  ea.H\il  region,  which  also  extendetl 
down  the  right  leg,  and  it  soon  heeame  evident  that  there  was  tbroniboais 
of  the  external  iliac  vein.  On  9lh  December  pus  was  suspeeted,  but  aspira- 
tion revealed  nothing.  The  swelling  increased,  and  the  right  loin,  buttock, 
and  the  npper  part  of  the  right  thigh  :dt  became  much  swollen.  On  14th 
February  an  abscess  pointed  and  hursL  About  an  ounce  of  thick,  dirty 
pus  with  a  h^x'A\  mh^nr  was  discharged-  The  iiatient  was  relieved.  Faecal 
mutter  was  discharged  fri>m  the  wound.  On  20tli  Marcli  more  pus  was 
liberated  from  the  wrnind.  The  patient  did  not  improve.  He  became 
gradually  worse,  and  died  on  '21dt  June. 

In  one  case,  whiih  I  had  an  opportunity  of  seeing  early,  the  patient,  a 
middle-aged  man,  had  the  same  ec[uivocal  symptoms  at  the  commencement 
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He  did  not  begin  with  a  dcBuite  sudden  aliacL  There  was  a 
able  Bwellii^fj'  in  tiie  right  iliuc  fi.aaa,  and  as  ibe  phenoitiena  of  inl 
tion  were  nut  of  a  degree  corresjjoriding  to  the  size  of  this  sfrtfUing,  lliift 
was  a  strong  su^jgestion  tf*at  the  niivss  was  a  growth.  Auy  farg^oo 
would  have  hesitated  hetwren  the  diagnosis  of  a  growth  about  the  cmcom 
«nd  very  deei>seated  ]>ns  surtoundt-il  by  a  LonsideraWe  mass  of  adhciaoofc 
The  jjatient  h-^d  been  losing  energy  and  strengtlx  for  soma  lime  before 
the  Bwellitig  in  the  rigiib  iliae  fossa  appeared  [tidt  art.  ^  ActiDatnjrootii^*' 
vol  ii.  p.  81]. 

The  local  swelling  would  always  seem  to  be  a  very  earljr  sjmpUmf 
and  to  be  out  of  proportion  to  the  subjective  symptoms. 

F*  Iu'l(ijK^in(jj)^rUt/phlitis. — Tliis  name  is  conveniently  ajiptied  toeaMiiii 
which  the  patient  has  many  separate  attacks  ot  [Jtrityphlitis.  About  %h9 
attacks  themselves  there  is  nothing  in  any  way  noteworthy.  The  deter^ 
mining  clinical  fcatmv  is  that  the  aiUicks  are  rej>eated.  PentyphUtai 
constituted  hy  a  single  attack  is  more  common  than  in  tlie  relafiniiig  farm, 
Dr,  Hawkins,  in  draheig  with  the  hi.stune^  of  250  cases,  found  ibal  ifi 
23-G  jM'r  cent  there  had  been  more  than  one  attack,  Fitz  calealmtos  tJui 
recurrence  is  met  with  in  ab^nit  44  per  cent  of  tb«  cases,  and  I  am 
under  tkie  impression  that  this  higher  percentage  is  the  more  ncarlj 
accurate.  Age  has  no  concern  in  favouring  recurrences,  aJid  there  ii 
nothing  about  the  lirst  attack  which  makes  it  possible  to  for^teU  wlMthor 
there  will  be  any  relnpse. 

In  relapsing  peritvphlitis  the  patient  is  practically  well  Violvifa 
the  attacks.  In  this  respect  tlie  condition  dilTers  from  that  diR^niMd  m 
ehri»nic  perityphlitis,  in  which  the  [latient  is  never  free  from  more  Oir  kti 
discomfort,  load  or  general  (p.  913). 

The  inclivldiial  attacks  may  be  of  any  degree ;  they  may  be  vary 
severe,  they  may  be  of  the  type  described  in  the  above  aocooAt  ai 
**  ordinary/*  or  they  may  be  of  the  mildest  possible  character.  All  J  OM 
attack  may  lay  the  patient  up  for  montlis  on  the  one  hand,  or  be  •» 
triviid  on  the  other  as  to  merely  cause  him  lo  rest  for  a  day.  Aflrf 
many  attacks  one  may  occur  which  ends  in  suppuration.  As  alreaidy 
stiiteilf  when  once  an  abscess  has  formed  there  is  seldom  agenilitie  i^lafae. 
The  abscess  may  give  trouble,  may  seem  to  heal,  may  brejik  out  agaitt, 
and  heai  ag  iin  once  more  to  hurst  forth  ;  but  these  rela|ieea  aie  ael 
detiritte  attacks  of  i^erityphliiis,  ihey  merit  the  name  rather  ul  rffiapifrf 
abscesses. 

The  numhcr  of  the  attacks,  the  intervals  between  them,  ami  ihiir 
relative  gravity  vary  in  an  extraortiinary  manner.  A  patient  may  h«w 
fifty  attacks  in  five  years.  There  may  he  fifu*en  atta<!k$«  or  evtn  laon. 
in  twelve  months.  Sucb  frequent  attacks  are  of  course  trifling  i« 
seventy.  On  the  other  hand,  ten  years  may  paas  by  wiUi  but  thm 
attacks,  of  which  one  may  \m  severe  and  two  trifling.  The  mfissiU 
variations  met  with  in  relapsing  perityphlitis  may  be  illustrated  by  tJii 
following  case  : — The  patient  was  a  middle-aged  man.  Tlis  firU  sitati 
was  in   1874,  and  was  very  severe.     There  then   followed   a  serici  nf 
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trifiing  atta*"ks  that  laid  liim  up  for  one  to  three  ilays  only.  In  1877  he 
wus  the  suhjuct  uf  a  very  ;^iavo  attack,  and  was  laid  up  for  four  months. 
\n  1878'7LI'8.)-81  and  i^*^!  he  \\a\  inimerons  tritiirig  attacks,  which  were 
utinoiin^  rather  !>y  iheir  frcqiiejji-y  than  by  the  distress  caused  by  ihe 
indiv  idnal  tintbreaks.  Tlie  patient  wjia  then  eiithely^  free  from  his  old 
troiibli*  for  tivo  years.  In  18^8  he  b  j;an  again  to  have  sb^^ht  attacks: 
tlit^y  occurred  every  few  niunba  or  week^,  and  on  each  occasion  he  was 
eoiiRiied  to  Ins  Ixitl  for  fro:ii  one  to  thice  duy-i.  In  October  1893  he  had 
another  severe  attajk^  and  was  cotitimd  lo  bed  fcfr  fonr  weeks.  In 
Xuvetnber  I  removed  the  ap,icrnlix.  Tlii«  patient  had  therefore  been 
troubled  witli  relapBini,^  jieiu typhlitis  for  riineltfeu  years,  during  which 
time  he  had  had  three  sov<vre  attacks  and  niunthss  triHing  ones. 

At  the  opcratiun,  on  account  of  the  considerable  ara<iniit  uf  thickening 
which  w^is  to  be  tVlb  iti  the  iltac  fussa,  the  incisioti  was  made  iti  the  median 
line.  There  were  extensive  adhesions,  and  mtich  omentum  was  cnt  away. 
The  tip  of  the  appendix — -greatly  tldckeued^was  adherent  to  the  csfcum. 
\Vhen  it  was  freed  two  i>erf*»rations  in  the  c  sec  urn  were  discovered  which 
were  closetl  by  sutures,  Ik  hind  the  Ciecura  a  cavity  was  discovered 
filled  with  a  custari-like  suhstuiiee.  This  collection  extended  ^is  far  down 
as  Poui»art*s  ligameiiL  To  tlie  w.i!l  of  this  cavity  tiie  iJeum  was  adherent. 
Tbj  cavity  was  scraped  ont  and  dusted  with  iodoform.  The  operation 
lasted  one  hour  and  a  quarter.  Tlie  patient  made  a  sonnd  and  speedy 
recovery. 

In  other  instimces  the  patients  have  had  three  severe  attacks  in 
twelve  or  eighteen  months,  each  attack  being  more  grave  tliati  the  one 
which  preceded  it. 

It  is  common  to  have  a  relapse  very  soon  after  an  attack,  espfcially 
after  a  first  attack.  Titese  exampies,  however,  do  not  strictly  belong  to 
the  present  catc^'ory  ;  literally  tl^ey  represent  a  relapse  of  the  original 
attack  from  which  tlie  patient  ha<l  never  entirely  recovered,  and  they  are 
often  due  to  indiscretion  in  diet,  or  to  premature  moving  about  after  con- 
finement in  bed. 

Sometimes  the  recurrent  attacks  in  womt'U  are  coincident  with  the 
app^*arance  of  the  menst-s. 

B'-tween  the  attacks  the  patient  is  usually  well ;  but  he  is  probably 
constipated  and  liable  to  dyspepsiii,  and  deep  pressure  in  the  right  iliac 
fossa  usually  elicits  some  tenderness  ;  other  |»atient^  have  sbght  attacks  of 
colic  ;  a  fexv  complain  of  a  weakness  about  the  right  groin,  or  there  is 
actual  discomfort  in  the  right  iliac  fossa,  noticed  espi*cially  after  exertion, 
which  may  prevent  them  from  walking  far.  Not  infrequently  there  is 
an  uneasy  catarrli  of  the  bowels,  and  considerable  quantities  of  nnicus 
may  bo  p:vssed  together  with  intestinal  cjist^.  Ol'ten  there  is  evidence 
that  the  muscular  movi'ment  of  the  cavum  is  embarrassed  ;  probably  by 
adhesions  which  interfere  with  the  normal  |>eristalsi8.  In  such  cases  the 
Ciecum  may  b«  fotmd  dtstciided  with  fiecal  matter,  or  it  may  be  empty 
and  much  distended  with  gas,  or  gnrgling  may  he  evident  upan  pressure 
over  it.     The  patient  is  aware  of  some  uneasiness  in  the  csecal  district 
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A  condition  of  hypochondriasis  is  not  uncommon  in  relapsing  pev 
typhlitis,  especially  in  men.  They  become  absolutely  absorbed  in  tWi 
symptoms,  which  they  greatly  exaggerate,  and  wliich  they  are  perpetniDj 
endeavouring  to  interpret.  They  iiave — or  profess  to  have — a  consdai 
ness  of  intestinal  movements,  which  can  only  be  described  as  nper 
natural. 

Very  commonly  in  the  relapsing  cases  the  diseas€»d   appendix  can  V 
felt  between  the  attacks  as  a  more  or  less  distinct,  firm,  fixed  and  tende 
body.     AVhen  it  can  be  readily  felt  it  is  safe  to  predict   that  the  pttioi 
I  will  have  another  attack ;  when  it  is  not  only  readily  ieXt,  but  is  ib 

habitually  tender  and  the  seat  of  discomfort,  it  is  safe   to  predict  tb 
it  contains  j>us. 

A  little  care  must  be  taken  to  identify  the   appendix  in  these  i 

stances.     Deep  pressure  with  tlie  tips  of  the  fingers  in  the  iliac  region ; 

these  cases  often  appears  to  promote  localised  contraction  of  the  musd 

of    the    parietes.       Such    contraction    may   simulate     a     deeply-plao 

I  substance  about  the  size  and  length   of  the  little   finger,  and  hanng 

I  nearly  vertical   j)Osition.     The  muscular  bundles   which    can  effect  U 

!  imitation  belong,  I  think,  usually  to  the  external  oblique  muscle,  but  m 

j  be  represented  by  the  outermost  fibres  of  the  rectus.      It  is  well,  tho 

j  fore,  to  1)13  suspicious  of  an  appendix  which  is  felt  as  a  rounded  rod  ai 

I  which  is  vertically  placed.     I  was  first  made  aware  of  this  condition  ii 

•  case   of  relapsing  perityphlitis  in   which  I   had   diagnosed  an  enlarg 

I  appendix   so  placed.      When  I  came  to  operate  I   found    the  sitoati 

1  I    had    indicjitetl    free    from    disease ;    the    caecum     and     the    ulcenl 

j  appendix  were  deej)  in  the  pelvis  and  far  beyond  reach  from  the  siu^ao 

I  I   have  als )  mistaken  a  roll  of  adherent  omentum    for   a  dlsev 

I  appendix,  and  enlarged  glands  for  an  appendix  containing  a  concretion 

j  presenting  great  distension  of  its  walls.     A  supposed   appendix  lias, 

]  operation,  turned  out  to  be  a  little  mass  of  hard  faeces  in  the  csecum. 

In  one  case  of  relapsing  perityphlitis,  which  I  was  carefully  watchi 

the  appendix   became   very   evident   during    the   attack,    and   remaii 

palpable  for  some  weeks  after  the  patient  was  perfectly  well  a<^in. 

time,  however,  it  became  impossible  to  feel  it,  even  on   the  most  car* 

examination.     On  one  occasion  I  was  examining  the  patient  at  a  ti 

when   she   appeared   to   be  in   perfect  health,   and   I   was    surprised 

,  discover  the  appendix,  which  had  long  vanished,  again  in  evidence.     1 

\  next  day  it  was  very  much  larger,  but  the  patient  was   still  quite  w 

j  On  the  third  day  another  attack  of  perityphlitis  set  in   suddenly  \ 

I  acutely. 

'  The  condition  presented  by  the  appendix  in  these  cases  varies  creai 

and  it  is  impossible  from  the  symptoms  to  forecast  the  morbid  apiiearan 
I  to  be  discovered  on  oi)eration.     In  cases  in  which  the  attacks  have  b 

*  very  severe  the  appendix  has  been  removed  with  the  great  -st  ease,  i 

has  exhibited  comparatively  little  morbid  change.     On  the  other  hanc 
;  have  found  in  patients  who  have  had  mild   attacks   an   almost   rot 

.  appendix  surrounded  by  adhesions  of  the  densest  kind. 
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In  one  instaiice  in  which  tlie  attacks  Iiad  been  very  acute  I  f«>und  a 
long  appendix  with  a  perfectly  free  lumen,  but  bent  upon  itself  to  a  right 
angle  by  some  few  adhesions. 

Again,  in  patients  whose  attacks  had  been  so  sHglit  as  to  make  the 
justifiability  of  any  operation  a  matter  of  C|Uc«iii»n»  I  have  found  the 
appendix  almtiJit  impossible  to  remove. 

I  have  removed  the  ap[>endix  in  relnpsing  |>eri typhlitis  during  an 
interval  of  apparent  health  over  150  times  sitice  1  first  introduced  this 
particular  operation  in  1887.  The  coiHlition  found  in  these  cases  ia 
tabulated  as  follows  : — 


I 

I 


Appeuidix  stcnoard  ami  thn  dletnl  |tartB  dilateii 

A[»pemlix  bf  nt  ii^k>ii  itbuif  tiiid  tlie  diHtdl  itniis  dilated  A&d  much 

uli-erut^d  ,,..*., 

Api  fiiulh  « urtstriL'ti-d  or  lioutid  down  by  adhoaious,  and  the  distal 

part  dilfttt'd  and  much  n iterated  .... 

Appejhlix  twistiid  u|»un  itself  atnl  the  diatnl  part  dilute!  . 
Ai«i*eiidix  Juried  in  a  mass  of  dt-niie  adhcsiuiia,  ami  extensively 

tliiieaHc'd  or  pHitially  liestrojed  ,  .  .  , 

Appetidix  ocoii|iied  by  a  concrelion  .... 

Aj»ptiiidix  little  changed,  aud  exhibiting  only  the  phenottieua  of 

lilceratinii         ...».., 
AppcinJtx  ulcerated   and  |*erfornt€d  with  aii  abscesH  outuide  its 

^aiU   ........ 


Per  cent. 
80 
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It  would  appear  as  if,  in  the  majority  of  cases,  the  attack  is  due  to 
distension  of  the  appendix  behitnl  a  steiiosed  or  occluded  point.  This 
distension  reaches  a  e^^t*^in  maxiinuni  and  an  attack  is  the  re.sult ;  tlje 
tube  then  [►ossibly  einptics  itself  by  perfomtion  or  by  the  restoration  of 
the  canal,  and  this  itiiermittent  diBteii^ion,  rej>eatmg  itself,  explains 
Bubsequeut  attficks. 

The  ddiited  appemlix  need  not,  howt^ver,  empty  itself*  for  I  have 
often  foutid  in  ex|io.'*in;j^  the  process  during  a  quiescent  period  that  it  is 
so  distended  as  lu  be  as  hard  as  a  stone. 

DlAGNONls  OF  PERITYPHLITIS.- — There  are  certain  symptoms  wliich^ 
at  tjie  very  outset  of  the  tiouble^  are  comuioii  to  nearly  idl  acute 
disoniers  within  the  ahtlotueii  in  which  a  sudden  and  violent  impression 
is  made  upon  the  great  abdominal  nerve -cent  res.  Tliese  syuiptonis 
consist  of  iirtense  and  sudden  pain  in  llie  abdomen,  of  collapse  in 
varying  degree,  and  of  some  vondting.  At  the  very  outset  such 
conditions  as  perityphlitis,  renal  and  galbstone  colic,  twisting  of  an 
ovarian  pedtcW,  torsion  of  a  movable  kidney,  general  peritonitis,  and 
intestinal  olistruction  have  been  cimfuserl  one  with  the  otlier.  This 
confusion,  however,  is  seldom  long-abiding.  In  a  littlo  while,  often  in 
a  few  hours,  diKtiui^uishing  symptoms  make  their  apjiearanee  and  the 
diagnosis  is  established.  When,  however,  tht  se  distinguishing  symptoms 
are  ill  marked »  sind  when  imitative  s^ymptonis  appear  in  their  place, 
confusion  is  very  possible. 


if   present,   is   more   marked   when   the  exaiailiftti«'0  ii 
dorsal  aspect  o!  the  kidney  thau  over  ita  ahcJomimJ 


Perityphlitis  and  reiml  adifi  have  Wen  many  ttmca  cotifus«d.  The 
pain  in  peri ty[ilili Lis  may  be  referred  to  ihe  hau,  and  when  tlits  ittfiimdi 
appendix  ie  siluated  in  front  of  tlie  kidney  there  nmy  be  teademeit  <i»«f 
the  renal  area.  In  perityphlitis  the  pain  may  extend  to  th©  extcniil 
genitals  (nob  usnally  to  the  testicle)  and  to  the  blailder.  There  nmy  b« 
frequent  micturition.  It  is  eapeeially  to  be  noted  that  tliis  cxtensioAtiC 
the  pain  is  not  comiuon  tjiiite  early  in  the  attack. 

In  renal  colic — as  com [»a red  with  perityphlitifi — tlic  fwun  u  vtij 
intense  and  is  apt  to  persist  withont  variation.  It  runs  alincMt  at  oooe 
down  to  the  groin,  testicle,  arul  bladder.  The  bladder  ia  frw|iictittj 
irritable.  The  urine  contains  blood.  The  testicle  may  l>o  retncttd 
There  is  no  fever.  Vomiting  is  not  a  common  fe^'vttjre*  The  jmin  oibaa 
ends  suddenly.  There  may  be  previous  symptoma  fctiggrstive  of  renal 
8  tone. 

Tenderness, 
made  over  the 
aspect 

In  gall'Sione  colic  the  following  features  may  be  noticed  which  Afaoold 
distinguish  the  eonilitiim  fr*>m  an  attack  of  penty[»hlitrs : — 

In  gall-stunc  ctilic  the  |>ain  is  very  sudden  and  a  rigor  ti  not  UB 
common ;  tfie  vomiting  is  usually  more  severe ;  there  arts  imm  or 
"  spasms "  in  the  sU>m;ich  or  refeiTed  tu  the  stomachy  and  fmina  whidi 
radiate  to  the  scapular  region  or  to  the  shoulder.  Tltere  ta  oftro 
tenderness  over  the  gai[-blndder.  There  may  be  jaundice.  The  liiitoi7 
of  the  case  and  the  age  of  the  patient  tuny  give  &onie  gnidancr.  Modi 
importance  nuisi  attach  to  the  fact  tliat  the  ri^hl  ibac  fossa  is  clear  botli  ti 
tenderness  and  swelling.  The  gall-bladder,  however,  may  find  ita  way 
into  the  right  iliac  fossa.  In  the  case  of  a  woman  ag»^d  thirty^  at  tl 
London  Hospital,  I  found  in  the  situation  of  the  ap{)endix«  and  r«ai^lito| 
down  to  Ponpart'a  ligament,  a  banana-sliapcd  swelling  which  iraa  movalik, 
which  hacl  a  distinct  lower  end,  and  which  appeiired  to  \m  aljout  thnee 
fourths  of  an  inch  broad  and  three  inches  long.  The  jmtient  lunl  iirrel 
ha^l  jaunilii-e,  but  she  had  had  three  attacks  of  '* gastritis.''  The  ca^  wai  srot 
in  as  an  example  of  disease  of  the  appendix-  The  tumour  proved  cm 
operation  to  be  a  distended  gall-bladder  containing  three  rery  brp 
fitones. 

Fer/oratian  of  an  ulcer  of  the  $lomach  hwi  been  diagnnard  in  Ji  cftit  m 
which  perforation  of  the  apjtendix  led  to  sudden  autl  itit^tiae  pain,  ml 
collapse  and  8nbsct|uent  vomiting;  tlje  pain  being  seat^'d,  aj  is  nol  tt- 
common  in  the  early  stages  of  iieriiyphlitis,  aliove  the  umbilicui^  Ia  iM 
case  of  this  kind,  in  which  I  was  called  upon  to  oj^en  the  abdomaii 
the  stomach,  the  patient — a  woman — haii  had  in  previous  yojim  an 
of  the  stomach.  The  lirst  matter  vomited  was  said  Ut  hare  enqtahwit 
blood,  and  all  [lain  was  complained  of  above  the  umbilieua.  lK*bett 
patient  was  under  the  anaesthetic  I  dctect^Ml  a  little  du)i>eiS  am)  ft* 
sistance  in  the  right  iliac  fossa,  and  an  incision  made  over  it  rovealid 
almost  ^ngrenous  ap|>endix  perforated  at  its 
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TyphiMftmr, — \  haTO  met  with  euveral  instances  in  which  peri tyi>h litis 
Vh%A  been  mistaken  for  typhoid  fever,  but  oiily  one  instance  in  which 
[genuine  typhoid  fever  was  mistalcen  for  perityphlitis. 

It  u  needle.ss  to  sny  that  the  pht-notiie^m  of  typhoid  fever  are  liable 
[to  consiilenible  variation,  that  the  fover  may  lie  attended  hy  peri- 
jtonitis  in  the  ri^^ht  \\\nc  region,  ami  that  tliere  may  be  [>erforation 
of  the  bowel  in  that  qnarter.  Sir  Wm.  BroadWnt^  in  bis  account  of 
(typhoid  fever  in  Quain's  rHdloimry  of  Medidm^  says  that  **hH  has*  known 
•everal  inst^xnces  in  winch  jjatients  have  ioatlced  into  tbe  London  Fever 
Hospital  witb  perforation/*  The  jiatieiit  with  typlioid  fever  may  suffer^ 
indeed,  so  little  depress^ion  of  btrength  aa  to  keep  about  and  follow  his 
usual  avocation  until  a  bite  period  of  tim  attack,  IVrforation  in  such  ca^es 
may  not  unreasonably  be  attributed  to  mischief  in  the  jqipendix. 

On  the  other  hand,  the  cases  of  peri typb litis  wdiich  may  indtat© 
typliojti  fever  are  those  in  which  the  advent  of  tlic  synrptoras  is  not 
abrnpt,  in  which  tbe  progress  is  insidious,  and  particularly  in  which  septic 
symptoms  are  in  evidence.  Y*Ty  often  tbero  are  misleading  features  in 
the  f»atient'?5  bistory.  In  one  case  the  putienfc  had  been  nursling  a  sister 
with  typhoid  fever,  and  was  con fif lent  tbat  sbe  had  contracted  tbt*  disease. 
In  niiiuy  examples  of  perityphlitis  there  is  diarrbo^a,  and,  if  so,  another 
element  is  added  to  the  resemblance  of  the  two  complaints. 

In  discriminating  between  the  two  affections  stress  must  he  hiiil  upon 
the  folbiwing  features  in  typhoid  fever,  features  which  are  not  met 
with  in  the  a[)pendix  afTection.  Tbe  onset  of  the  fever  is  slow,  and  there 
is  much  malaise  during  the  |ierii>d  of  invasion  ;  yet  this  is  not  inevitable^  as 
the  invasion  ma}^  be  abrupt.  The  course  of  the  fever  is  very  characteristic 
when  it  is  well  marked,  Tbe  tongue  is  seldom  imitatetl  in  perityf^hlitia. 
Finally,  in  the  infective  fever  are  to  be  noted  the  peculiar  stools,  the 
enlarged  sydeen,  and  the  rose  spots.  Votuiting  is  not  common  in  typhoid 
fever,  and  tbe  amount  of  local  tendeiTiess  is  very  rarely  extreme. 

Colitis  or  mfinhmnons  atiitis  may  present  some  resemblance  to  peri- 
typhlitis,  especially  when  the  caecum  and  ascending  colon  are  conspicuously 
affected*  Tbe  troulde  manifests  itself  by  periodical  attacks  alternating 
with  moderately  good  health.  The  attacks  may  last  a  few  days  or  a  few 
months  ;  they  may  come  without  reason,  or  may  follow  indiscretions  in 
diet,  constijjatiuii,  fatigue,  ami  cold.  They  aie  coustituted  by  abdominal 
pain  and  tenderness  over  the  affected  jiarb  of  the  colon,  vonuting  of 
a  mild  degree,  depression,  and  tbe  pnssjigc  of  loose  motions  containing 
much  mucus  or  ** shreds,*'  or  '*  casts,'*  or  even  l>IomJ.  Urdike  ]terityphlitis 
the  onset  is  not  sudden,  tlie  pain  is  not  severe,  and  is  more  like  tbat  of 
colic  ;  the  tenderness  is  slight  and  is  diffused;  the  temperature  is  seldom 
raised,  and  the  motions  are  characteristic. 

Inif'.^fifuil  iMmcthrn. — In  a  great  many  instances  pentyplditis  has 
been  mistaken  for  acute  intestinal  obstruction.  An  operation  hjis  been 
performed  U)  relieve  tlio  obstruction,  au<l  a  diseased  appendix  has  been 
discovered.  On  the  other  hand,  it  is  comparatively  rare  for  actual 
intestinal  obstruction  to  be  mistaken  for  perityphlitis. 
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In  acute  intestinal  obstruction — as  compared  ^th  peritrpUhit-tk 
pain,  as  a  rule,  is  more  acute,  and  is  apt  to  producre  a  marktfd  de^tf 
collapse.  I'here  is  greater  prostration,  the  abdomen  becomes  mr 
rapidly  distended,  vomiting  becomes  much  more  ctipioos  and  me 
persistent,  the  temperature  is  rather  below  normai  than  above  it,  ai 
localised  tenderness  in  the  abdomen  is  usually  absent. 

In  cliildren  acute  intussusception  may  bear  a  close  reaemUaneeir 
perityphlitis.  The  pain  is  often  confined  to  the  right  iliiic  fm 
and  in  this  situation  a  lump  can  easily  be  felt.  Moreover,  I  bn 
noted  marked  tenesmus  in  acute  perityphlitis  in  children.  In  ik 
differential  diagnosis  the  following  )>oiijts  should  be  notfrd  : — In  w& 
intussusception  the  pain  is  rather  that  of  severe  colic,  and  is  uiia 
relieved  by  pressure.  Fever  is  uncommon,  and  the  tenipemture  isoiia 
below  normal.  The  tumour  which  may  be  felt  in  the  right  iliac  foesa  is  vei 
defined,  and  is  above  all  movable ;  it  is  apt  also  to  change  its  positki 
In  intussusception  vomiting  is  much  more  marked,  and  monorc 
there  are  in  this  disease  the  two  conspicuous  symptoms  of  blood-suine 
stools  and  continuous  tenesmus.  The  tenderness  in  the  right  iliac  foa 
is  not  so  pronounced  in  intussusception,  and  may  indeed  be  absent;) 
any  case  it  l^ears  no  relation  to  the  size  of  the  swelling. 

Pelvic  peritonitis. — Tlie  appendix  may  be  lodged  in  the  pelvis,  aa 
when  diseased,  may  produce  definite  localised  pelvic  peritonitis.  Tl 
circumstances  uf  such  occurrence  may  lead  to  an  error  in  diagnosis.  J 
an  instance  I  may  mention  a  case  in  tlie  London  Hospital,  in  w\m 
perityphlitis,  due  to  disease  of  an  appendix  lodged  in  Douglas'  pooc 
supervened  four  weeks  after  a  severe  confinement  from  which  the  patie 
at  the  time  had  hardly  recovered. 

Tuberculous  peritonitis,  —  This  disease  may  present  a  very  dose  i 
semblance  to  perityphlitis,  especially  to  the  chronic  cases.  As  i 
instance  the  following  example  may  be  given  : — A  sickly-looking  lad 
thirteen  was  admitted  into  the  London  Hospital  with  this  history— 
had  pain  in  the  abdomen,  wnth  occasional  sickness  and  obstinate  cc 
stipation.  He  declared  that  the  pain  came  on  suddenly  some  moot 
previously,  that  there  was  a  tender  swelling  in  the  caecal  region,  and  ti 
he  was  sick.  He  went  U)  bed  and  his  condition  soon  improved,  altliou 
he  had  never  felt  quite  well.  As  soon  as  he  attempted  to  get  about  agi 
the  inconvenience  in  the  right  side  returned,  and  although  he  did  i 
actually  take  to  bed  again  he  moved  about  with  constant  discorofo 
He  was  thin,  and  in  the  right  iliac  fossa  a  considerable,  ill-defined,  tern 
lump  could  be  made  out ;  it  was  dull  on  percussion.  The  belly  wai 
little  swollen,  and  the  seat  of  a  general  and  constant  uneasiness.  Th< 
was  sli«;lit  fever.  He  vomited  now  and  then,  and  there  was  most  obstin 
constipation. 

An  exploratory  incision  revealed  a  localised  tuberculous  peritoni 
with  evidences  of  extension  over  the  general  serous  surface, '  and  w: 
an  apparently  sound  appendix. 

Very  often  in  the  cases  in  which  tuberculous  peritonitis  begins 
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the  right  iliac  fossa  the  appendix  is  diseased,  and  the  case  is  a  genuine 
one  of  tuberculous  perit)  pblitis. 

Cancer  of  the  cmaan  mny  produce  pcrityplditiA  l>v  tlie  production 
0f  a  perforation,  and  upon  this  an  ab^ce^s  usually  follows.  The 
onset,  however,  is  seldom  acute ;  tlit  Bwelling  and  some  intestinal 
disturbance  precede  the  acuter  plicnomcna.  There  is  et-Idom  much 
fever     The  patient  is  wasting  and  has  been  out  of  sorts  fur  soine  time. 

Hip  disease, — It  is  n-markable  that  perityphlitis  in  children  may  — 
for  a  time  at  least ^ — resemhle  hip  disease.  I  h^ive  seen  niaray  Buch 
cases.  Yet  I  have  never  seen  or  heard  of  a  single  instince  rn  whi  h 
genuine  hip  disease  had  given  rise  to  a  suspicion  of  perityphlitis*  In 
the  raajority  of  the  cases  of  perityphlitis  which  have  given  rise  to  a 
8UBj>icion  of  hij)  disease  there  has  been  an  abscess,  but  this  is  not 
invariable. 

The  cases  in  which  a  resemblance  to  hip  disease  is  marked  are  the 
following  :^ — ^The  patient,  u.suallj  a  child,  la  seized  with  pain  about  the 
rJglit  hip  bone,  nml  associated  with  this  there  is  cont^idtrable  byi»er- 
IBSthesia  of  the  akin.  The  most  tender  jdace  is  usuany  in  the  thigh  some 
little  way  below  the  anrerior  superior  iliac  spine.  The  hypeiBB^thehia 
may  be  on  the  inner  siile  of  the  thigh.  TUe  surface  may  be  so  lender 
that  the  patient  cannot  subniit  to  an  ordinary  examination  of  the  hip, 
and  calls  out  if  the  part  be  merely  handled.  The  pain  njay  inu  down 
the  thigh  ta  the  knee,  and  be  severe  in  the  kne*-.  This  exti-uded  pain 
down  the  limb  may  be  present  without  the  hyperaBsthesia  just  alluded 
to.  The  thigh  is  kept  flexed  a  little  on  the  pelvis^  and  there  is  some 
lordosis.  The  patient  cannot  bear  the  limb  to  be  moved,  and  us^ually 
holds  it  with  both  hands  when  the  bed  is  approached.  At  the  lame 
time  there  is  fever  and  malaise,  and  the  patient  looks  anxious  and 
ill.     The  bowels  njay  be  regular  and  tliere  may  be  no  vomiting. 

It  is  no  matter  of  surprise  if  such  a  case  be  reg;  rded  as  one  of 
ftcut^  hip  disease.  The  diagnosis,  however,  soon  beconit^s  apparent^  and 
very  often  an  abscess  in  the  right  iliac  foss-a  makes  its  appearance,  and 
directs  attention  to  the  real  seat  of  disease.  During  the  time  when 
the  features  are  not  like  those  of  acnte  hip  trouble,  the  discovery  of  a 
vague  swelling  in  the  caecal  region  does  not  of  necessity  clear  yp  the 
diagnosis, 

Fennephriik  ahsre^.^—M  the  abscess  due  to  perityph litis  make  ltd 
way  into  the  connective  tisi^ue  aiound  the  ki>iney  it  is  of  course  actually 
perinephritic.  If  it  be  still  intraperitoneal,  however,  it  may  be  bo 
placed  in  the  region  of  the  kidney  as  to  suggest  its  origin  in  that  gland. 
There  are,  moreover,  certain  possible  symfjtoms  in  peritiphUtis  which 
may  give  rise  to  a  suspicion  of  kidney  mischief;  these  are  a  pain  ex- 
tending from  the  right  side  of  the  belly  dow^n  to  the  bladder,  or  the 
external  genitals,  or  the  inner  si^le  of  the  thigh  ;  and  among  the  phe- 
nomena attending  such  pain  may  be  frequency  of  micturition.  The  thigh 
may  be  kept  drawn  up.     The  patient  may  have  passed  gravel. 

I  have  operated  upon  a  case  in  which  there  had  been  severe  attacks 


of    pain   without    either   fever,    vomiting,   or  apparent   swelling  in   tha 
cBBcul  region ;  but  eacli  attack  was  attended  by  intense  hypene»thr«tt  of 
the  skin  over  the  renal  region,      I  discovered  a  strictured  oppenrlix  (oil  h 
of  mtico-pus,  situatetl  entirely  lielnnd  the  c©cum  and  adherent  to  the  ^i>^^ 
fascia.     Tim  caecum  was  above  its  usual  level 

Psoas  abscess, — The  difficulty  of  distinguishing  between  %  f» 
typhi itic  and  a  psoas  abscess  may  be  conaiderable.  The  spinal  timctm 
may  occupy  the  iliac  foss.i  on  the  one  hand,  and  the  abscess  from  tbf 
bowel  may  exactly  occupy  the  position  of  the  psoas  muscle  on  the  ot^. 
In  the  latter  instance  there  may  be  retraction  of  the  psofts  mmde,  tU 
thigh  bt'ing  drawn  tip.  There  may  be  great  pain  in  strat^hteiiuig  the 
thigh,  and  pain  in  the  Iwick* 

As  a  rule  the  circumstances  of  the  case  are  sufBciently  disttnginA- 
ing.  In  the  spinal  abscess  there  is  no  history  of  sudden  aiKJoraioAl  paia 
nor  of  intestinal  tnmble.  In  the  perityphlitic  abscess  there  is  no  wtmy 
ciated  rigidity  and  deformity  of  the  spine. 

Theso  distinguishing  points  are,  however,  not  always  clear,  and  I 
have  met  with  cases  in  which  a  right  diiignosis  was  very  hard  to 
attain, 

Other  cmdittmis, — Troubles  in  the  appendix  may  be  confiueJ  on 
or  le^s  reasonable  grounds  with  iriAammation  of  the  ov;Lry,  or  with 
flammation  and  supfjuratiori  of  the  Fallopian  tube.      Such  confusion 
the  more  likely  in  ihose  examples  of  perityphlitis  in  which  menstruatii 
appeal's  in  some  way  to  be  associated  with  the  attack  (page  919), 

It  is  said  that  a  twisted  tl  on  ting  kidney  and  a  pelvic  hsB>ixuitoeilt 
have  been  tlie  causes  of  erri>rs  in  diagnosis  in  respect  of  ^lerityphlitiL 

I  have  known  a  distended  bladder  in  an  elderly  lady  with  tmdoiibu4 
perityphlitis   to    be   mistaken    for   peritoneal    effusion.     There 
suspicion    that   the    bladder  was    not   empty,   and    the  swelling 
already  existe^l  in   the  rij^ht  iliac   fossa  wtis  supposed  to  be  e: 
across    the   middle    line  ;   the   dtilness  in  the   c«ecal   rfgif»n    betiig 
tinuous  with  that  due  to  tlie  disteniled  bladder     It  shinilrl  Imi  tbomD' 
bered  that  retention  of  urine    is  common  in  these  cases,  and  thAl  the 
peritoneal  effusion  rarely  extends  beymd  the  mediau  line- 
Symptoms  not  nnlike  those  of  chrotdc  or  relapsing  typhlitia  ioa|  Ve 
due   to  extensive  aiihesion^  in   tfie  esecal  region.     Such  adhesioos  niaf 
cause  attacks  of  colic  and  temporary  obstruction  which   bear  a  resem- 
blaTice  to  perityphlitic  attacks.     Very  commonly  these  sdhwoiii  hMf 
been  induced  l>y  an  actual  perityphlitis  of  ancient  date  ;  in  tme  sm^ewn 
which  I  explored  by  operation,  I  found  numerous  adhesions  iiiroliraii 
the  ileum  and  omentum  ;  but  the  appendix  was  convened  into  an  intn 
fibrous  cord* 
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COMPUCATtONS. — PylephUhitu  and  hepiUk  abscess, — This  t%  iorts- 
nately,  by  no  means  a  common  complication.  Fitz  notes  1 1  tnitsiwi« 
of  mischief  in  the  liver  in  257  cases  of  perityphlitis,  but,  genermlly  9fm$k 
ing,   the  proportion  is  very  much   too  high.     I  should  think  thAl  tk 
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probability  of  such  a  complication  may  be  more  nearly  represented  by  0'5 
per  cent.  The  trouble,  when  it  occurs,  is  »Jue  to  an  infective  thrombosis 
which  involves  the  superior  mesenteric  and  portal  veins  and  spreads 
from  the  seat  of  disease  to  tlie  liven  The  liver  becomes  di>tted  o\'er 
with  minute  specks  of  necrosed  tissue,  and  later  with  muitiple  small 
abscesses.  It  is  a  species  of  i^yaemia  limited  to  th^  portal  pystera.  A 
few  examples  have  been  reconled  in  which  tlie  infectiun  extended  beyond 
the  liver  and  led  to  abscesses  on  the  brain  and  lung» 

The  thrombosis  may  implicate  the  splenic  vein,  and  an  al^scess 
of  the  spleen  may  result.  It  would  appear  that  an  erabohu  may 
be  carried  from  tiie  vessels  of  the  diseased  appendix,  and  may  lead 
to  a  solitary  abscess  of  the  liver,  with^^ut  any  throinbttsis  of  large  radicles 
of  the  portal  vein.  In  such  instances  the  pus  on  the  abscess  is  usually 
very  fcetid. 

Dr.  Payne  has  shown  that  infective  thrombosis  of  the  superior  mesen- 
teric and  portal  veins  may  result  from  ulceration  of  the  mucous  mem- 
brane of  the  appendix  without  any  peritonitis,  that  is,  without  any  signs 
of  perityphlitis.  Dr.  Janewiiy  has  recorded  a  similar  cnset  I  too  hiive 
met  with  such  a  case  clinically,  and  mentioned  it  on  page  913. 

The  symptoms  of  pylephlebitis  are  very  marked^  and  can  scarcely 
be  misinterpreted. 

I  have  o[>eried  the  abdomen  by  operation  in  a  case  of  pylephlebitis 
folio  wing  typhlitis  in  a  girl  of  fifteen.  The  symptoms  were  very  pro- 
nounced, and  the  patient's  condiUon  apparently  hopeless.  The  liver  surface 
was  dotted  over  with  the  innumerable  yellow  specks  described  by  patho- 
logiita.  The  patient  made  a  good  recovery.  The  case  is  recorded  in  my 
Lettsomian  Lectures  on  **  Peritonitis,"  Btil  Mtd.  Jfjurn,  February  3,  1894. 

Fleuristf  or  pneumonia,  mostly  of  the  right  side,  may  be  expected  in 
about  1  per  c*'nt  of  the  cases  of  perityphlitis.  These  lung  complica- 
tioDS  are  therefore  not  so  common  as  in  other  forms  of  peritonitis.  In 
acute  jMjritonitis  considered  generally  lung  comphcatioua  may  be  expected 
in  about  17  per  cent  of  the  cases. 

Fulmonmj  etiMism  from  thrombosis  of  the  pelvic  veins  has  been 
reconled  as  occurring  on  the  fifth  day  after  operation  of  perityphlitis 
(Roux). 

ThrmAosis  of  the  »7m^  vein  on  the  right  side  may  occur.  This  also 
has  led  to  pulmonary  emboH&m.  (Edema  of  the  riglit  leg  may  occur 
without  thrombosis,  and  be  due  to  the  preissure  upon  the  vein  of  the 
inflammatory  exudation  about  the  ciecum.  I  have  met  with  two  cases 
in  which  oedema  of  ihe  left  leg  appeared  after  perityphlitis.  No  ex- 
planation of  this  symptom  was  forthcoming  ;  it  did  not  iast  long. 

Fatal  hkrdifjff  has  occurred  from  a  iieritypblitic  abscess  after  it  hm 
been  opened.  The  htemorrbage  is  from  the  deep  circumflex  artery 
and  from  the  iliac  vessels  (Bull). 

Tnksiinal  o^n^fj'Uitimi  of  an  acute  chnracter  may  be  produced  by  stran- 
gulation, by  adhesions,  or  even  by  un  adherent  appendix  itself.  It  has 
resulted  also  from  the  kinking  of  an  adherent  coii.     After  the  evacuation 


of  a  perltypbHtic  abscess  i^ubacute  obstruction  may  be  due  to  kinkiiig  of 
the  bowol,  whicli,  being  adhert-nt  to  tlie  iiiHametl  mua,  ww  lienl  opoo 
itaelf  when  the  mass  contracted  after  operation.  The  gii!  «>■>  'l^-- 
thes<e  ca^es  is  usually  the  sigmoid  flexure. 

Symptoms  of    chronic,   partial,   or   occasional   I:        '     '  i  non: 

extending  over  months  or  yeart*,  may  follow  from  a^ 
cate  the  cuik  of  tlio  lower  ileum.      In  one  case  in  which  1 
coils  of  the  small   intestine   were  matted  together  in   inc\ 
fusion.     The  patient  had  been   liable  for  years  to  attacks  of  colic  vitU 
some  sickness.     There  was  coDstnnt  uneasiness  in  the  right  iliac  foto^ 
witli  mmblmg  and  gurgling  in  thiit  situation^  and  occaaioDal  evidenctgf 
enlarged  coils  of  bowel  in  uneasy  movement. 

Infiammatioii  of  the  fHxrutid  gand  has  been   reported  as  a  rmr« 
plication.     It  is  most  common  abuut  the  enil  of  the  s^econd  week. 

I  have  met  with  one  iuhtance  in  which  acute  eptduiynatui  occurred  on 
the  third  day  of  a  severe  attack  of  perityphlitis.      There  was  |mjciU' 
evidence  tiiat  the  urethra  wan  frav  fiom  disease  at  the  time. 

Fcpcul  Jisiuia.'—k  fmc.A  fistula  may  rt-sult  after  a  pen'Typhlitic  absoim 
It  is  most  usually  associated  with  a  sinus  in  the  skin  in  the  rght  iliic 
region^  and  communicates  with  the  cwcnm. 

The  fascal  t^iiius  has  been  in  the  loin,  s)t  the  uml'illcas  and  rrmh  il 
the  bottom  of  a  hernial  mc.  The  Bstulous  tract  miiV  he  int«rn;il,  mid 
extend  between  the  caecuJii  imd  ihe  rectum  or  the  bladder,  A  bladdrr 
fistula  is  very  rare. 

The  fsecal  fistulas  now  under  discussion  are  apt  to  lie  long  abiding 
They  may  continue  for  nmnihs  or  years,  but  in  general  tfrms  it  mtf 
be  said  that  they  »how  a  dispimition  to  clusef  and  that  in  the  cuume  of 
time  the  great  majority  do  clo.se.  On  the  oiher  hand,  thry  are  exceed- 
ingly difiiciilt  to  deal  with  by  operation. 

Hypochundriask. — ^I  have  said  that  a  subject  of  relapsing  peritypltlitili 
— usually  a  man — will  be  met  with  now  and  then  who  has  become  qtiiii' 
melancholic  on  the  subject  of  his  disease,  or  at  Itast  to  be  hypochandnaail 
upon  the  state  of  hia  int**8tine8. 

Such  patienta  devote  them  selves  with  a  morbid  ardour  to  the  tx- 
amination  of  their  disorders,  tbey  nre  the  subjects  of  reinarkable  loil 
inexplicable  symptom^,  and  are  the  recipients  of  an  iocredible  vaii«*lf  of 
drugs. 

Mortality. — Tbe  precipe  risk  to  life  of  perityphlitis  ii  a  HtUe  difi* 
cult  to  estimiite.  The  statisticB  available  are  hospital  statistics,  and  iW 
cases  of  slight  degree  do  not  find  their  way  into  hospital  ward»  ;  viheraii 
the  serious  and  the  neglected  cases  are  sure  to  be  very  fully  repreteotad 
It  is  probable  that  the  mortality  of  p*-rityi*b litis,  taking  all  plttan  oC  tfc« 
disease  together — the  most  trifling  aitatks  with  the  moit  seriotia — m 
about  5  per  cetit. 

Hospital  statistics  fmrn  wliieh  the  slight  attacks  have  oearljf  aO  tt 
be  eliminated  give  a  much  higher  death-rate.  Dr.  Hawkina  deals  wA 
the  circumstanced  of  264  cases  admitted  into  St  Thomma*i  Ho^iaL    (K 
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this  number  37  dbd,  a  mortality  of  14  per  cent  Tliis  would  probably 
be  tlie  death-rate  of  what  raay  be  termed  a  definite  or  sharp  attack. 
Furbrini;t^r,  dealing  with  120  hos[»ital  crises,  gives  tlie  mortality  at  10  per 
cent.  In  the  London  Hosjiital  the  dt-atii-rate,  as  estimated  three  years 
[),  was  over  20  per  cent.  P'owler,  dealing  with  99  cases  at  the  Middle- 
\W&L  Hospitiil,  records  l.i  deaths.  The:>c  tignres  always  appear  high 
to  the  gen<^ral  practitioner,  who  must  see  a  very  large  number  of 
trifling  attacks  in  which  reuovery  takes  place  m  a  day  or  so,  and  can- 
not iniMgine  that  such  pMtienta  are  subjected  to  a  rii^k  to  their  lives 
represented  by  14  }jer  cejit.  Gntlman,  taking  the  cases  of  all  grades 
occurring  m  tiie  Moabit  Hospital,  found  only  5  deatlis  in  96  cases. 

Even  Dr.  Hawkins*  statistics  show  that,  in  what  some  would  call 
the  ** ordinary"  eascs^  recovery  is  apparently  invariable;  and  it  must  be 
remembered  that  the  tnHing  attacks  are  in  great  excess  even  of  the 
ordinary  attacks.     (For  Dr.  Hawkins'  statistics  see  page  900.) 

Perityphlitis  would  appear  to  be  the  most  fatal  in  the  quite  young 
and  the  qnite  oliL 

Tl)e  common  causes  of  deatb  are  diffuse  peritonitis,  collapse,  septi 
caemia,  exhatistion,  and  troubles  arising  from  the  abscess. 

When  an  abscess  forms  in  perityphlitis  it  is  probable  tlint  the  risk 
to  life  is  at  once  raised  to  3o  per  cent.  Bull  found  the  death-rate  in 
67  cases  of  abscess  which  w^ere  not  treated  surgically  to  be  48  per  cent. 

Fit^  in  his  analysis  of  17G  fatal  cases  found  that  tbe  day  of  death  was 
fts  follows : — 
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Defttli  on  the  2nd  day 

3rd     „ 

4th     ,, 

5th     „ 

6th     „ 

7  th    „ 

8th     „ 

„  &th     „ 

.,         10th    „ 

lllh  to  20th     ,, 

In  Itlt  to  8th  week 
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It  will  l>e  noticed — and  the  matter  is  important  in  connection  with  treat- 
ment— that  only  4  jier  cent  die  within  forty -eight  hours,  and  only  twenty- 
two  per  cent  before  the  fittli  diiy. 

The  highest  death-rate  comes  between  the  seventh  and  eighth  daya, 

Trkatment.— This  may  bo  considered  under  the  three  following 
heads:  (i.)  The  treatment  during  an  attack;  (ii)  The  treatment  between 
tlie  attacks ;  and  (iii.)  0[)erative  interference^ 

(i.)  The  treatment  during  an  attack. — Absolute  rest  in  bed  is  im- 
perative :  a  hy[Hjdcrtnic  injection  of  morphia  is  given,  and  a  warm 
fomentation  is  appliid  to  the  aY>dfimen.  In  children  the  injection  of 
morphia  will  be  replaced  by  a  suitable  dose  of  tincture  of  opiiun  or  of 
chlorodyne.     In  adults  the  amount  of  morphia  given  must  vary  with  the 


intensity  of  the  pain.  One-sixth  of  a  grain  will  ofi«n  suffiod.  It  mtf  lit 
repeated  if  necessary ;  but  it  should  be  made  a  special  condition  ol  the  U%t/ir 
nient  that  as  little  morphia  as  possible  bts  given,  and  that  it  be  cmploffd 
only  to  relieve  pain.  80  long  as  there  is  any  vomiting  no  food  dmld 
bo  given  by  the  mouth.  Should  the  %'omiting  be  very  obstinate — a  tnosl 
unusual  feature — ^all  feeding  (such  aa  it  is)  must  be  by  the  rr-cUmL 
When  the  votniting  has  subsidt^d  the  food  given  should  he  flunl, 
adminiistered  hot,  and  in  smrdl  quantities.  MtJt  weak  tea,  boi 
milk  and  lime  water,  hot  beef  tea,  represent  the  usu&l  elements  4 
the  diet  at  the  be<:inning  of  the  trouble.  Ice  and  teed  drinks  art 
to  be  avoMli^d.  As  time  gofs  on  the  diet  may  Ijoeofiie  mon'  lii»^ral,  but 
mast  remain  tlnid  for  some  time.     Ab  a  rule  milk  is  not  su  '  *\\ 

eases;  if  it  be  given  it  shouM  be  first  peptoniaed.     Some  ir  '  mA, 

or  toast  so:iked  in  tea  or  milk  and  water,  represent  the  tra  tuition  to 
more  solid  diet.  Solid  food — ia  the  sense  in  which  the  term  is  mnany  1 
employed— lihould  not  be  given  until  the  tongue  is  cleaning  and  ttntif 
the  bowels  have  liecn  opened  an«l  the  temperature  has  declmed.  Tua 
long  perseverance  with  a  purely  tlui<l  diet  often  leivis  to  troubleduat 
flatulence,  yi  t  iho  too  early  employment  of  solid  fo«>d  leads  to  drtprpaia, 
to  abdominal  pain,  and  often  to  a  revival  of  the  fever. 

The  most  difficult  problem  in  the  early  treatment  of  the  attjurk 
that  of  an  aijcrient  In  my  opinion  the  sjifest  line  of  conduct  in  titii 
particular  is  as  fiillows:^ — If  the  onset  be  mild  a  purgative  should  be 
given  at  once,     Ovt-r  and  own  again  an  attack  has  apparen  cot 

short  by  a  promi>tly  administered  aj>erient.     Certain  of  the  -  <if  li 

mild  degree  of  relapsing  pcrityplilitis  assert  that,  na  a  rulc^  they  caa 
bring  an  attack  to  a  Buccessful  issue  if  they  can  take  an  aperient  in  tiar. 
In  attempting  to  promote  an  action  of  tlie  bowels  it  is  be^t  to  gnntj 
an  enema  at  once.  Should  it  cause  a  thorough  evactLation  of  tJia 
bowel  no  further  measure  is  needed ;  should  it  fail  — -  as  b  wf 
often  the  case — a  purgative  should  lie  given  without  deLty.  CauSor  od 
can  scMom  be  tolerated,  and  if  not^  one  grain  of  citomel  nuy  (tn  Uk 
adult)  Ih3  adinitiistercd  every  bonr  until  four  or  five  grains  have  ben 
taken  ;  or  two  drachms  of  sulphate  of  soda  may  be  taken  eretj  hem 
until  the  bowels  act^  or  until  some  four  or  five  do«»ea  have  hotm  takes. 
Supposing,  on  the  other  hand,  that  the  onset  of  the  atta^^k  \te  very  aeode 
an  1  severe,  the  admin ii^tration  of  an  <ijierient  at  once  c^tnnot  be  enUtrtalded. 
Moq>hia  is  to  be  given,  and  as  soon  as  the  pain  has  sulisided  an  eoeiBa  MJ 
be  eniploycd.  It'  it  act  it  is  well ;  1>ut  very  often  it  causes  inrrcMcd  pdi 
and  utterly  fails.  In  any  case  it  should  not  be  r  peated,  and  no  aperieai 
shouht  be  given.  The  main  indication  is  to  restore  a  condtUoci  of  rt4 
within  the  abdomen.  In  the  quite  acnt^  caaes  no  aperient  is  ot  anf 
avail ;  as  a  rule,  indeed,  the  drug  is  vomited  ^  once.  It  is  well,  tlierdbfi^ 
in  such  cases  to  wait  a  few  days  until  the  acute  mantfeetatioitf  bnv 
subsided,  and  tiien  on  the  fourth  to  the  sixth  day — if  the  ease  be  {in^ 
gressing  well — to  make  an  attempt  to  relieve  the  bowel  by  an  apvrmL 
followed  or  assisted  by  an  enema.     When  the  bowels  have  onoe  acted  vt 
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should  eDdeavoiir  to  maintain  tliis  actiun  every  other  day,  if  there  be  no 
imJication  to  the  contrary. 

If,  as  the  case  advances,  there  be  a  distinct  local  swelling  with 
defiuite  dulnesR,  if  the  local  6\  niptcmis  be  prominent,  the  fever  persists, 
and  the  general  phenomena  show  no  improvement,  five  to  six  leeches 
may  be  a|jplied  over  the  riglit  iliac  region.  This  meaFure  \er3*  often  lias 
a  magical  effect  The  precise  time  at  which  leeches  may  he  applied 
must  depend  upcm  the  individnal  case ;  I  have  used  them  with  advantage 
at  various  perioik  between  the  thinl  and  the  ninth  days.  It  is  needless 
to  say  that  when  once  i^upptiration  has  occurred  they  are  ui-eless.  In 
perity|>hlitis  the  onset  of  su[>|(nr.ttioii  u  often  nnaccountably  delayed. 

The  local  application  of  ice  haa  Wen  credited  with  *^ckh]  results  In  some* 

Tiie  patient  should  remain  in  bed,  and  be  kefit  upon  a  spare  diet 
tintil  all  fever  has  subsided,  and  until  the  c^cal  region  is  free  from 
tenderness  and  swelling.  Too  early  movement  i^  very  apt  to  cause  a 
relapse. 

As  soon  as  the  bowels  are  acting  freely,  salol  may  he  given  (in  a 
powder)  in  10-grain  doses  night  ami  murniiig.  ^-N.'i|»hlhol  is  preferred 
to  aalol  as  an  **ijiteijtinal  antiseptic"  by  some  physicians. 

Certain  writers  have  claimed  marvellous  powers  for  sodium  salicylate 
in  perity[>hlitis.  The  drug  is  given  in  20-grain  doses  every  three 
hours,  auil  is  especially  ailvocated  by  those  who  believe  iti  the  rheumatic 
or  gouty  origin  of  the  aff^-ction. 

The  fiatient  should  not  resume  an  active  occupntion  until  he  is 
perfectly  sounds  as  a  relapse  is  mtt  uncommon.  1  have  known  a  relapse 
to  follow  indiscreet  massage  after  an  attick, 

(ii.)  The  treatment  between  the  attacks. — In  order  to  do  what  can 
be  done  to  prevent  another  attack,  the  followuig  measuies  are  to  be 
advised : — 

The  digestion  must^  above  all  things,  Ije  attended  to.  If  I  he  teeth 
be  defective  all  deticiendes  must  be  uuido  good.  In  many  instances  I 
have  known  a  set  uf  false  teeth  to  bring  a  ciise  of  relapsing  perityjihlitis 
to  a  favourable  ending,  the  patients  having  had  no  further  attacks. 
Experienc^^  shows  that  the  Ixjlting  of  ill-masticated  masses  of  food  is  a 
common  exciting  cause  of  perityphlitis.  The  meals  must  be  taken  at 
regular  hours,  the  pati^-nt  must  eat  slowly,  and  must  rei=t  after  each  meal 
These  recommendations  sliould  be  insisted  upon.  Not  a  few  attacks  in 
active  business  men  cnn  be  ascrilted  to  a  hurried  lunch,  which  is  eaten 
to-day  at  one  o'clock  and  to-morrow  at  three. 

The  food  must  be  carefidly  selected,  must  be  simple  and  digestible, 
and  of  stich  a  kind  as  to  leave  as  little  refuse  as  possible  in  the  intestine. 
Milk  an<l  much  animal  frnxl  sehloni  api^ear  to  answer  in  these  cases. 
Tliere  is  no  pathological  evidence  to  support  the  advice  that  the  patient 
should  es[>ecially  avoid  substances,  such  as  struw berries,  figs,  or  currants, 
which  contain  minute  seeds.  It  is  esseTitial  that  he  should  avoid  articles 
of  food  which  are  likely  to  remain  undigested^  or  to  be  retained  and  to 
decompose  in  the  bowel. 


932 


SYSTEM  OF  MEDICmE 


The  bowek  should  be  made  to  act  daily.  Kueiisas  and  a^critoti 
must  \m  given  if  neodeci  Th^ey  sliould  be  avoided  if  [lOdaible.  YkvA 
may  be  dune  by  suitable  dieting  and  easy  exercise  to  encourage  a  narnul 
action.  Iruligcstion  is  frequently  at  the  bottom  of  the  caii]itJ|«aLJOd 
whifh  occurs  in  these  cases. 

Massiige  of  ilio  abdomen  appears  in  many  cases  to  1iav«  a  w&y 
admirable  effect;  partly,  it  may  be,  by  promoting  the  Ab@oq>tii]ii  of 
inflammatory  exndattuns,  and  partly  by  encouraging  a  nonsuil  atctioii  of 
the  bowels.     Exercise  in  the  open  air  is  in  every,  way  to  lie  en/otmniguL 

Salol  or  ^-naphthi>l  ntay  be  given  night  and  morning  fMr  a  fnoQih  ila 
time.  TIjese  tinigs  undouVttedly  have  some  eflect  in  arre^ttng  ihgprpci— 
of  decomposition  in  the  bowel,  a  fact  which  is  uft«ti  demociilimiad  in 
patientd  with  an  artiBcial  anus.  The  eaUd  must  be  given  in  a  powikr 
(in  cachets) ;  when  in  the  form  of  a  tabloid  the  drug  ia  rery  api  t4>  pui 
through  the  intestine  unchanged. 

The  patient  who  wishesi  to  avoid  another  attack  shouUl  absfcaiB  horn 
violent  exerci.se,  fe»uch  as  huntiiig ;  and  should  avoid  exposttre  to  lait^tu; 
damp,  and  cold. 

(iii.)  Operative  Interference, — This  question  may  be  diseuMrd  uadtf 
two  heads :  {n)  Operative  interlerence  during  an  acute  attack  i  \U)  Opta- 
tive interference  in  relnfising  perityphlitis. 

(ft)  OptrnHre  interference  during  an  ande  nitack. — The  mail 
in  this  tre:itnn-nt  consists  in  the  urgent  advice  that  a  free  incimii  i 
be  miide  down  to  the  intiamed  sirea  as  Boon  as  there  ts  isTUcsci 
that  suppuration  has  taken  placa  To  this  rule  there  is  pTMlkiUj 
no  exception.  It  is  not  always  easy  to  tell  when  suppuratioo  haa  laLrD 
place  ;  tlie  swelling  may  be  large  and  tender,  the  tempetutttte  aaj  br 
high^  the  symptoms  may  persist  for  some  days,  and  yet  tlie  wbalt  mif 
end  in  complete  re^olntion.  Cases  which  begin  Vfiry  acutely  nay  eai 
in  speedy  recovery,  while  those  which  begin  mildly  may  pa«a  on  U 
suppuration  (mk  p.  906). 

If  the  towelling  is  marked  and  the  part  very  tf^nder,  tlie  fever  W(jk 
and  all  the  local  symptoms  persisting  and  perhajie  tticreasing^  IJio  qiiorflni 
of  operation  becomes  a  pressing  one. 

It  may  he  laid  dnwn  as  a  rough  rule  that  the  aae  of  lite  kajfe  vjl 
ver}^  seldom  be  called  for  liefore  the  fifth  duy.  Indeed,  I  wtittld  TeslHi 
to  think  that  surgical  interferencd  before  the  fifth  day  aUotiM  mA  Vi 
undertaken  except  in  the  prespuce  of  emphatic  syutptoma.  IndtM^l,  Hbfi 
L'rrat  majority  of  the  operations  for  perityphlitis  are  iH^rfortQed  after  t^ 
first  week. 

The  treatment  of  this  disease  by  rational  and  preciae  onr^cal  ntflilioJi 
is  a  matirr  of  rt'cent  years.  The  older  meihiKJ  of  practiealljr  kttviag  ife 
ni:il;idy  to  itself,  and  of  not  opening  the  ahscc^  until  ii  «r«a  aJbnol  U 
burst  through  the  skin,  may  excuse  the  excessive  eothtisiaeai  of  wsm 
modern  surgeons  who  have  gone  to  the  other  extn^mo^  and  adrke  |]i£iMr 
of  the  knife  without  compromi.^e  and  without  delay.  One  wnti«r  eo  Ui» 
subject  compares  the  delay  in  operating  in  perityphlitis  to  a  like  delay  0 


dealing  with  strangulutetl  hernia*  Thut  the  author  Joes  not  recognise 
the  incong:rDity  of  his  to  ni  pari  son  is  shown  hy  the  following  heroic 
advice; — ''After  persevering  for  forty-eight  honrs  with  this  treatnumt'^ 
(an  oriijinal  treatment  by  menna  of  opium,  saline  pnrgaiivcs,  iind  om&sago 
under  ether),  *' if  relief  is  not  oVftained,  I  woaJil  at  onre  resort  to  lapar- 
otomy." Another  American  surgeon  considers  '*all  cases  of  appendicitis 
as  being  imminently  d;inL:eroiis  to  hfe  fr^^tni  the  bt  ginning  of  the  atrack.' 
This  conclusion  is  absolutely  at  variance  with  facLs,  This  snrgeon  always 
operate^s  within  twenty -four  hours  if  medical  treatment  falL  Another 
writer  asserts  that  if  operation  be  delayed  until  the  sixth  day  50  per 
cent  of  the  patients  die, — an  assertion  which  is  also  totsdly  opposed  to  facts. 

It  is  urged  in  favour  of  eiirly  incision  that  a  large  nundier  of  re- 
corded cases  afford  examples  of  an  operation  jerfnnued  too  late,  or  of 
a  fatal  issue  which  could  have  been  averted  by  0|»eration.  Such  cases 
exist  without  drMibt,  They  afford  an  argument  in  support  of  earlier 
interference,  hut  do  not  necessarily  imply  that  the  opening  of  theahilomen 
within  the  first  twenty-four,  or  forty-eighty  or  seventy  two  hours  shonld 
be  the  routine  treatment  of  a  case  of  p<*rityphliti8.  The  numlier  of  Ciises 
which  undergo  spontaneous  euro  form  an  overwhelming  majority,  and 
cannt>t  be  lost  sight  of;  nor  can  ihe  opening  of  the  alxloiiien  throngh  the 
muscular  parietea  over  the  c8Bcum  be  regarded  as  a  trifling  procednra 
Again,  it  is  urged  that  certain  cases  have  cmlerl  fatally  within  the 
first  thirt3'-six  hours  hy  perfoi^tion  int^o  the  general  peritoneal  cavity. 
Such  cases  are,  however,  exceedingly  rare ;  they  cannot  be  anticipated, 
and  they  are  not  difficult  to  recognise.  In  most  of  them  the  very 
first  symptoms  are  those  of  perfomtive  peritonitis.  When  such  a 
case  is  met  with,  the  abdomen  should  of  course  be  opened  at  once, 
and  the  perforation  dealt  with  as  the  practice  is  in  dealing  with  other 
forms  of  perforative  ptHtonitis.  A  case  of  death  fr<im  perforation 
within  thirty-six  hours  of  the  appearance  of  the  symptoms  of  perityphlitis 
does  not  alTord  a  legitimate  argument  for  the  routine  performance  of  an 
operation  within  that  period,  even  in  the  majority  of  the  cases.  It  would 
be  as  wise  to  advise  immediate  operation  in  all  cases  of  nicer  of  the 
atomach  as  soon  as  the  diiignosis  is  made,  because  some  cases  of  ulcer  of 
the  stofnach  end  in  a  fatal  perforntion.  Some  of  the  milder  forms  of 
perityphlitis — thnse  which  end  early  in  resolution^ — may  begin  with 
quite  acute  symptoms,  so  that  the  severity  of  the  symptoms  alone  is  not 
a  test  of  the  need  for  early  operation  ;  although  it  is  true  tbnt,  in  general 
terms,  the  more  acute  the  manifestations  the  greater  the  need  for  prompt 
surgical  measures. 

Then,  again,  it  is  asserted  that  the  abscess,  if  left,  will  burst  into  the 
peritoneal  cavity  and  cause  death,  and  that  such  a  (;^*rmination  has  l>een 
recorded  when  the  abscess  contained  but  an  ounce  or  so  of  pus.  This 
assertion,  again,  does  not  afford  rin  unqualified  argutnent  in  favour  of  the 
early  use  of  the  knife.  As  a  nde  the  abscess  makes  its  way  through  the 
abdominal  parietes,  and  does  not  burst  into  tlie  general  serons  cavity. 
Dr.  Bull  has  shown  that  in  sixty-seven  cases  of  abscess  the  pus  escaped 
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in  twentf-eigbt  instances  throu|,'h  the  helly  wall,  ttiid  that  in  only  eifcbt 
examples  did  it  burst  into  tlie  peritoneal  cavity.  Wlnbi  it  is  true  Uiai 
small  collections  of  pus  have  followed  the  Utter  course^  it  ii  *l»o  tnia 
that  abscesses  containing  pints  of  matter  have  been  AUeoeiififully  opened 
through  the  integuments  some  ^^'eeks  after  tho  comiDencemiiiit  of  tli« 
symptoms  of  |>en typhlitis. 

In  this  rel-ition  it  must  be  remarked  also  that  a  very  small  coHte- 
tion  of  pus  is  not  easy  to  discover,  and  that  in  nut  a  few  recorded  cj«i 
an  early  incision  did  not  reveal  the  collection.  It  is  true  lb  at  Uie 
sooner  retained  pus  can  he  let  out  the  better,  but  that  aphoriam  do«i 
not  guarantee  the  hnrmle^snesa  of  speculative  incisiotia  in  aaarch  of  it; 
especially  when  the  p\is  is  within  the  abdomen,  and  in  a  regioo  tile 
anatomical  filatures  of  which  are  Hiible  to  vnriatiori.  Moreover,  it  9 
desirable  that  the  matter  should  be  well  localised,  and  that  the  rpsnlv 
ing  afjhesions  should  h;ive  connected  the  inflamed  diatrict  directly  wiii 
the  parietGs.  The  later'  the  t*j>eniti«jn  is  delayed  the  more  easily  and 
directly  can  the  pus  l>e  reached.  If  a  very  early  ineiston  become  tilfl 
rule,  it  will  freipiently  h.-^jipen  tluit  the  matter  cannot  be  retehad 
without  first  opening  the  general  peritoneal  cavity,  and  cannot  Mop 
without  first  finding  its  way  into  that  8[>ace. 

Deeply-seated  pus  is  slow  to  make  its  presence  evident,  and  in  dit 
majority  of  cases  the  evidence  will  not  be  unequivocal  before  the  Hflk 
day.  Should  its  presence  be  made  clear  before  that  period  it  ia  lybviooi 
that  surgical  interference  should  nfit  be  delayed  ;  and  it  mail  aIso  bi 
allowed  that  urgency  of  symptoms  may  justify  an  exploratory  moM 
before  the  arbitrarily  fixed  time  is  reached. 

If  on  incision  made  pus  is  discovered,  the  abscees  cavity  moil  bt 
freely  drained  and  treated  upon  the  usual  surgical  principles. 

The  use  of  the  exploring  needle — which  has  beeu  much  advocated  hf 
American  surgeons — is  to  be  very  strongly  condemned.     Thia  n^aJle 
thrust  into  the  iliac  region  of  the  abdomen,  often  to  the  depth  of  thnee 
four  inches,  is  passed  in  different  directions,  ami  is  sometimes  introdi 
three  or  four  times  at  one  sitting.    The  object  is  to  discover  [mi^    In  tkf 
first  place,  it  may  be   pointed   out  that  deep-seated  pus,    in  i 
quantity  to  demand  surgical  interference,  may  bo  diagno^et)   by  oibtr 
means  ;  and  that  if  an  exploration  must  be  made  it  would  be  aaler 
trust  to  a  cautious  incision  than  to  a  series  of  plunges  made  in  tb«  dark. 

In  the  next  place,  the  use  of  the  needle  is  not  free  froni 
In  the  course  of  its  employment  it  must  l»e  thrust  now  and 
into  the  ciecum,  and,  if  that  part  of  the  bowel  be  in  a  coniiition  of 
ulceration,  it  is  possible  that  the  needle  may  iitduce  a  suppuration  thiA 
previously  did  not  exist.  It  has  been  shown  that  the  use  of  the  bolW 
needle  in  extreme  tympanites  is  not  unattended  with  r\%\i^  and  it  it  net 
to  be  expected  that  the  risk  will  be  less  when  it  is  thrust  into  the  ia> 
flamed  and  softened  coat  of  an  important  part  of  the  btiw^eL 

Perityphlitis  is  often  due  to  extreme  distension  of  thi^  apptadfe 
with  mucus.     An  appendix  so  involved  may  reach  the  sizo  of  a  wahnU 
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This  perityphlitis  may  end  iii  complete  resoltuion.  A  needle  in- 
troduced during  the  acute  period  in  such  a  case  may  very  easily  tap 
the  distended  septic  process^  allow  a  quantity  of  foetid  mucus  to  escape, 
and  so  bring  about  a  suppuration  which  was  by  no  means  imni table. 

It  woiild  be  unfair  lo  draw  conspicuous  attention  to  some  cases  in 
which  repeated  puncturings  gave  no  evidenct!  of  pus,  but  in  wliith  an 
abscess  afii>eared  some  days  later.  Even  ^\hen  an  abscess  does  exists  it 
must  be  remembered  that  its  walls  are  oft^^n  formed  by  the  ciecum  and 
some  coils  of  ileum  matted  togetiier,  and  into  suth  an  abscess  (when 
small)  a  needle  ciin  icarcely  be  introduced  without  risk. 

Iho  needle,  moreover,  does  not  always  ap{>ear  to  justify  the  argu- 
ments for  its  use.  In  one  of  Dr  Biili  s  cases  the  needle-punctures  revealed 
nothing,  hut  an  incision  made  immediately  «fter%Viirds  evacuated  no  less 
than  four  ounces  of  pus.  In  oiher  in&tances  such  large  (piantitiea  of 
matter  have  Tjeen  let  out  shortly  after  the  presence  of  pus  h:id  l>een 
made  evident  by  the  needle,  that  we  may  well  ijresume  thiit  the  {>us 
might  have  been  det*^cted  by  other  and  simpler  means. 

Into  the  surgical  details  involved  in  ibo  actual  treatment  of  the 
abscess  I  have  not  here  to  enter,  except  lo  say  that  the  ]>us  should  be 
reached  by  the  most  direct  rou^e  and  by  a  frt-e  incision,  that  fiecal  con- 
cretions should  bo  gt*ntly  sought  for,  and  the  appendix  removed  should  it 
actually  present  itself.  Ni>  delibi-raie  and  elaborate  search  should  be 
made  for  it.  The  main  indication  U  to  open  tlie  abscess.  The  less  the 
cavity  is  manipulated  the  better,  and  the  bottom  of  a  (^eptic  abscei^a  ia 
not  the  he,st  place  for  carryiuf;  out  the  elaborate  plastic  operations 
advised  by  those  who  counsel  the  detennined  removal  of  the  appendix 
in  every  case.  Beyond  a  free  o|X*ning  and  free  drainage  of  the  suppurat- 
ing apace  the  less  done  the  better. 

For  the  mortality  of  these  measures  see  page  928, 

(b)  Operative  interference  in  relapsing  perityphlitis. ^The  treatment 
of  cases  of  relapsing  perityphlitis  by  removing  the  appendix  during  the 
period  of  quiescence  offers,  probably,  more  admirable  results  than  are  to 
be  obtained  in  the  treatment  of  any  other  form  of  the  disease. 

The  circumstances  which  would  justify  an  openvtion  in  these  cases 
must  be  precisely  defined,  and  it  cannot  be  too  einjjhaticidly  stated  tliat 
in  a  fair  proportion  of  instances  in  which  tlie  trouble  has  relapsed  no 
surgical  interference  is  called  for 

1  am  aware  of  many  cases  in  which  a  patient  has  had  three  or  more 
attacks  of  perityphlitis,  and  has  then  ceiised  to  be  troubled  w^ith  any 
further  outbreaks.  In  some  examples  of  the  relapsing  form  niucli  cau 
l>e  done  by  the  medicjd  means  already  descril>ed,  liy  diet,  by  attention  to 
the  bowels,  and  by  placing  the  patient  under  conditions  more  favourable 
to  a  state  of  peace  within  the  abdomen. 

The  operation  simply  coniiists  in  the  removal  of  the  offending 
organ — ^the  appendix.  I  first  proposed  this  operation  ("hich  should  be 
carried  out  during  a  quiescent  period)  in  1887,  in  a  piiper  rea<l  before 
the  Royal  Medical  and  Chirurgical  Society.     Since  that  date  the  pro- 


cedure  hm  been  performed  in  a  gn-at  number  af  casev  and  not  alwmji^  I 
venture  to  think,  with  proper  discrimination. 

The  following  are   the  more   important  circum^stances   which   woold^ 
justify  an  ci|ieration  j  ami  in  all  the  cases  witli  which  I  have  «io&it»  OM  ( 
other  of  the  siibjoinefl  conditions  haa  been  present : — 

(a)  Tlie  attacks  have  bft-n   vctv  numerous,  although  poasihlj  j 
In  some  cases  the  patienta  ha^l  bad  twrnty  to  thirty  nttacka. 

(fS)  The  attacks  are  increaj-iug  in  frequency  and  «** verity. 

(y)  The  last  attack  has  been  so  severe  ns  to  place  the  patietit** 
in  considerable  danger* 

(^)  The  constant  relapses  have  reduced  the  patient  to  the 
of  a  chronic  invalid,  and  have  rendend  him  unfit  to  follow  uty 
tion. 

(c)  The  patient  is  preventetl  from  followiE!^  a  special    employ 
unless  he  can  consider  hini^elf  free  from  the  possibility  of  another  aUack, 

(f)  Owing  to  the  persistence  of  certain  local  symptotns  during  tb« 
quiescent  ]}eri<»d  there  is  a  probability  that  a  collection  of  pui  extfU  in 
or  about  the  appendix. 

In  the  majority  of  the  cases  in  which  I  have  operated  I  have  hmm 
able  to  make  out  the  enlarged  appendix  after  the  acute  symptocM  ii«i 
passed  away. 

It  may  be  stated  that  the  pain  and  distress  involved  by  the  operalM 
will  be  less  than  that  attending  any  but  a  slight  attack^  and  thai  the  nik 
of  the  procedtire  is  less  than  that  associated  with  an  outbreak  of  periiyphhtif 
considered  generally.  I  have  removed  the  appendix  during  the  qiiirscent 
stage  in  over  150  cases  of  relapsing  perityphlitis  with  only  one  death— 
a  mortality  of  less  than  I  per  cent.  The  general  mortal  I  ty  of  an  aUaek 
of  perityphlitis  cannot  probably  be  less  than  5  per  cent  (see  page  ^2$l 
In  every  one  of  the  patients  who  have  recovered  from  the  operatlOB  ihl 
cure  has  been  absolute  and  complete.  The  youngest  patient  lapOQ  wImni 
I  have  j>erfurmed  the  operation  was  seven  years  of  age,  and  the  oldMtwift 
sixty.     Ventral  hernia  is  uncommon  after  this  particnlar  laparotomy. 

The  operation  may  prove  to  be  very  simple ;  on   the   other  haful 
it  may  prove  to  be  exceedingly  dil^cult.     In  one  or  two  instaacfit  tbt 
removal  of  the  appendix — on  account  of  the  nature  of  the 
was  found  to  be  impossible. 

The  death-rate  after  removal  of  the  appendix  during  a  perioil  rf, 
quiescence  has  l>een  in  my  ex^jerience  1  per  cent.     In  Dr. 
cases  of  suppurative  perityjVh litis,  27  operations  were  performed, 
abscess  was  in  each  case  opened  and  drained-     The  appt'ndix 
removed.     Of  this  number  four  died,  a  mortality  of   14'8  r  In 

six  cases  no  operations  were  performed,  all  the  patienta  n  tW 

remaining'  five  cases  the  absceas  burst  into  the  bowel,  wttli  recfyvsiy  is 
each  instance. 

Frsdeeicc  Trkvk 
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DISEASES   OF   THE   COLON 


L  Simple  eoUds.  —  By  this  is  meant  a  catarrhal  inflammation  of 
the  largo  ititestine,  comptir-ilile  to  gastritis  or  to  bronchitis.  Recently 
I  had  an  opj>ortiinity  of  showing  this  8tat«  in  the  case  of  a  man 
who  came  into  the  hospital  with  severe  diarrhrea.  As  there  was  some 
uncertainty  whether  an  ulcer  could  be  felt  high  up  in  the  rectum,  an 
anaesthetic  was  given  and  a  rectjil  examination  waa  made  with  a  B|>eculumt 
As  far  up  aa  we  could  see,  and  in  all  probability  much  farther,  the  mucous 
membrane  w^aa  intensely  injected,  of  a  bright  red  colour,  swollen  and 
secreting  a  thick  mucus ;  but  no  ulcer  was  visible.  The  patient  quickly 
recovered  under  appropriate  treatment. 

Then,  again,  we  have  post-mortem  evidence  of  a  more  severe  condition. 
For  instance,  Wilks  and  Moxon  mention  a  **  case  attended  by  discharge 
of  mucus  and  blood  wherp,  after  death,  the  w^holo  internal  surface  of  the 
colon  presented  a  highly  v.ascular,  soft,  retl  surface  covered  i^^ith  tenacious 
mucus  or  adherent  lymph,  and  here  and  there  showing  a  few  minuto 
prjints  of  ulceration.  The  ciimts  also  were  much  aw  olkn  by  exudation 
into  the  mucous  and  submucous  tissues."  A  very  well-marked  instance  was 
admitted  into  Guy's  Hospital  under  Dr.  Perry  on  April  19th,  1«01,  The 
patient,  a  woman  aged  3G,  w'as  in  her  seventh  morsth  of  pregnancy. 
For  the  fortnight  previous  to  April  13th  she  was  slightly  sick.     At  the 
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latter  date  the  vomiting  became  worse.  Her  face  was  sankeo,  tt 
rectum  was  empty,  the  bowels  were  constipated.  She  died  soon  iOer 
admission.  For  the  last  few  hours  of  life  she  had  diarrhoea.  The  wWe 
colon  was  inflamed,  the  mucous  membrane  being  thick,  sodden,  and  dee| 
purple ;  no  ulceration  and  no  membranous  exudation  could  be  seen.  Ik 
liver  was  fatty. 

There  are  two  varieties  of  simple  colitis ;  one,  which  is  imassodstk 
with  any  other  serious  malady,  may  be  called  €umte  primary  oAku,^ 
distinguish  it  from  the  results  of  direct  injury  or  extension  from  nei^ 
bouring  parts,  and  from  colitis  as  associated  with  constitutional  diaeaaa 
such  as  Bright's  disease.  Acute  primary  colitis  has  been  called  moooi 
colitis  ;  but  as  this  name  has  been  also  used  to  describe  what  I  shall  a 
membranous  colitis,  it  is  liable  to  lead  to  confusion.  Of  several  oi 
that  have  been  under  my  own  care,  I  may  quote  the  three  following ; 
being  good  examples  of  acute  primary  colitis  : — 

A  lady  aged  25,  under  the  care  of  Dr.  Lacy  of  Woolwich,  w 
suddenly  seize  J  with  pain  in  the  abdomen ;  this  was  quickly  followed  1 
diarrhcBa,  which  became  very  frequent ;  the  motions  consisted  chiefly 
mucus,  but  they  contained  some  bright  blood.  Pressure  over  the  trw 
verse  and  ascending  colon  caused  some  pain.  The  tongue  was  cover 
with  a  very  white  fur.  There  were  loss  of  appetite  and  nausea,  but 
vomiting.     The  temperature  varied  between  QO''  and  101^ 

The  second  case  waa  a  man  aged  30,  who  suddenly  one  momi 
was  seized  with  oft-repeated  severe  diarrhoea.  The  motions  at  first  o 
sisted  of  nothing  but  mucus  and  blood.  In  the  coiu*se  of  five  days  1 
diarrhoea  slowly  ceased  and  the  motions  contained  more  fsecal  matt 
His  temperature  gradually  mounted,  till  on  the  fifth  day  it  was  104* 
Then  there  followed  marked  constipation.  On  some  occasions  he  \ 
much  severe  griping  pain,  chiefly  along  the  course  of  the  largo  intesti 
when  the  bowels  were  open.  There  was  also  abdominal  tenderness. 
recovered  completely. 

The  third  case  was  under  the  care  of  Dr.  Payne  of  Witham,  1 
patient,  a  man  aged  38,  was  suddenly  seized  with  diarrhoea  ;  the  moti< 
contained  much  mucus  and  blood,  and  the  microscope  showed  the  presei 
of  red  blood  cells,  leucocytes,  and  triple  phosphate  crystals.  He  had  o 
siderable  griping  pain,  abdominal  tenderness  along  the  colon,  and  loss 
appetite.  His  tongue  was  covered  with  a  white  fur.  For  three  mom 
this  train  of  symptoms  continued  and  he  lost  20  pounds  in  weight. 
then  consented  to  take  to  his  bed,  and  from  that  time  he  began  to  impro 

Symptoms. — The  main  symptom  of  this  disease  is  a  diarrhoea,  wh 
may  come  on  suddenly ;  there  is  much  mucus  in  the  stools,  and  ofi 
blood  also,  even  in  considerable  quantities.  At  first  there  may 
absolutely  no  faecal  matter;  but  as  the  patient  improves  the  moti< 
contain  more  fieces  and  less  mucus.  The  blood  is  mostly  fluid,  a 
but  little  changed  either  to  the  naked  eye  or  the  microscope; 
we  infer  that  it  has  but  recently  left  the  vessels,  and  has  come,  the 
fore,   from  the  large  intestine.      Often   the  mucus  is  in    little   lum 


•iple  phosphate  crystals  may  Ho   seen   on   microscopical  exaniination  ; 
tand,  more  rarely,   oxalate   of   lime,   cholesterin,   aod  Cbircots  crystals, 
jIn  exceptional  cases  the  motions  have  been  described  as  frothy.     The 
I  bowels  may  he  opened  many  times  a  day  ;  tenesmus  is  often  present, 
[but  it  is  not  by  any  means  always  a  striking  feature.     A  rectal  ex- 
amination reveals  nothing  abnormal^  except  that  sometimes  the  mucous 
membnine  feels  a  little  rough.     Some  patients  pass  a  considerable  amount 
of  ^nod  from  the  anus,  and  complain  of  rumbling  or  of  borborygmi  within 
the  alMlomen.     Al>dominal  pain  is  a  very  common  symptom,  it  comes  on 
1  in  paroxysms,  often  associated  with  dcfiecation»  but  it  l>ears  no  relation  to 
I  food  ;    in  this  respect  it  stands  in  contrast  to  many  gastric  pains.     It 
j  is  of  a  griping  character,  often  very  severe  ;  and  it  nearly  always  follows 
'  the  course  of  the  colon.     Between  the  attacks  the  patient  may  be  free, 
but  he  sometimes  still  complains  of  a  dull  pain.     Abdominal  tenderness  is 
usually  present;  a  very  common  seat  for  it  is  over  the  sigmoid  flexure, 
but  the  whole  colon,  or  even  the  whole  al«lomen»  may  be  tender.     Ac- 
cording to  Ilal>ershon,  some  such  patients  suffer  from  irritability  of  the 
blatlder  and  dysmenorrhoea* 

As  we  have  seen  from  the  cases  described,  there  may  l>e  considerable 
pyrexia  ;  and  it  is  noteworthy  that  the  temperature  may  remain  raised 
even  when  the  patient  is  much  collapsed  from  diarrhoea  and  loss  of  blood. 
The  pidse  is  rapid,  and,  in  a  severe  case»  small,  soft,  and  running.  The 
alxlomcn  usually  moves  with  respiration,  and  is  not  commonly  much 
distended,  Some  patients  vomit,  there  may  be  consideni)»le  nausea  and 
loss  of  appetite,  thirst  may  bo  a  cause  of  complaint,  and  if  the  disrrhcea 
is  unchecked,  anaemia  and  loss  of  flesh  may  follow.  The  tongue  is  furred, 
and  it  is  very  important  to  remember  that  the  colour  of  the  fur  is  almost 
pure  white^  whereas  in  many  diseases  with  which  colitis  may  be  confotinded 
it  is  a  brownish  or  yellowish  white.  The  fur  is  often  univer^il,  but  the 
tip  and  edges  may  be  clean.  As  a  nile  these  patients  suff'er  mnch  from 
mental  depression  ;  they  exaggerate  trifles  and  take  a  gloomy  view  of  life. 
In  some  patients  the  neurotic  element  is  so  marked  that  it  forms  the 
chief  feature  of  the  case ;  we  are  forcibly  reminded  of  the  neurotic 
dyspeptic  invalid.  In  my  experience  this  neurotic  vaiiety  is  more 
common  in  men  than  in  women.  Such,  when  they  come  to  see  the 
doctor,  frequently  bn'ng  with  them  a  %vritten  sUitement  containing  a 
minute  account  of  all  the  symptoms,  and  often  a  carefid  description  of 
the  motions,  and  are  valetudinarian  in  aspect  and  behaviour,  Such  casea 
are  often  very  chronic,  and  they  are  most  difficult  to  cure. 

Various  amoebw,  infusoria,  and  other  micro-organisms  have  been 
described  in  the  motions  of  diarrhea;  they  may  exist  in  cases  of  colitis, 
and  may  perhaps  be  the  cause  of  the  disease.  Ecferences  to  the  literatiu-e 
of  this  subject  are  given  Ity  Eichhoist. 

The  reader  must  not  suppose  that  simple  colitis  is  always  so  serioua 
as  the  above  description  might  lead  ns  to  suspect ;  but  the  difterence 
is  only  one  of  degree.  The  majority  of  cases  are  mitrl,  when  the 
symptoms  are  all  less  intense  ;  and  probably  many  cases  of  slight  diarrhoea, 
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wliich  it  is  difficult  to  classify,  are  really  instances  oi  mfld  colitis.  Oi  i 
other  hand,  the  diarrhoea  may  be  uncontrollable,  and  the  patient  majo 
from  exhaustion.  Once  I  saw  a  man  who,  when  convalesoent  from  a  ktc 
and  prolonged  attack,  died  with  all  the  symptoms  of  pulmonary  emboli 

The  treatment  should  be  on  the  same  general  principles  as  tlo: 
diarrhoea  (p.  773).  The  patient  must  be  kept  absolutely  in  bed  until  i 
diarrhoea  has  stopped,  the  motions  are  well  formed,  biood  is  no  kn| 
passed,  and  the  temperature  is  normal ;  and  longer  still  if  he  has  bt 
severe  attack.  Warmth  to  the  abdomen  is  very  desirable.  He  iki 
consume  nothing  but  milk,  and  should  not  take  more  than  two  ft 
ounces  at  a  time.  The  total  daily  amount  will  depend  upon  the  sa 
ness  of  the  attack  and  the  general  condition  of  the  patient ;  usnally  ke 
take  from  two  to  three  pints  a  day.  A  good  way  of  checking  the  diarri 
is  to  give  some  laudanum  with  fifteen  or  twenty  grains  of  carbonate 
bismuth  suspended  in  some  mucilage  every  four  hours ;  the  oompoi 
kino  powder  is  also  very  valuable :  if  these  drugs  isal^  a  starch  and  opi 
enema  will  often  succeed.  Should  opium  for  any  reason  be  contra-india 
compound  catechu  powder  is  very  useful  I  have  sometimes  U 
washing  out  the  large  bowel  with  a  tepid  saturated  solution  of  hor 
acid,  but  I  do  not  think  there  is  much  aidvantage  in  this.  All  astrinj 
drugs  should  be  omitted  as  soon  as  possible,  for  the  constipation  1 
follows  colitis  is  usually  very  troublesome.  It  is  best  relieved  by  a  re 
injection  of  six  or  eight  ounces  of  warm  olive  oil  or  a  drachm  of  glycer 
A  long  holiday  among  new  and  interesting  surroundings  greatly  aids 
convalescence  in  the  neurotic  cases. 

Diajnom, — This,  as  a  rule,  does  not  present  much  difficulty. 
disease  is  known  from  ulcerative  colitis  by  its  sadden  onsets  by  the  li 
amount  of  mucus  in  the  motions,  by  the  fact  that  blood  appears  eail; 
the  case,  and  also  that  under  appropriate  treatment  it  generally  yic 
In  England  acute  dysentery  is  hardly  likely  to  cause  much  confuii 
but  in  any  case  the  "  meat  washing ''  character  of  the  stools,  the  bun 
pain  in  the  rectum,  the  intense  tenesmus,  and  the  constant  desire  to 
to  stool  even  when  nothing  is  passed,  should  prevent  a  mistake.  Ne 
theless,  in  England  we  often  see  severe  cases  of  diarrhoea  in  persons ' 
have  harl  dysentery  abroad ;  and  I  think  that  persons  who  have 
dysentery  are  particularly  liable  to  colitis,  I  have  seen  some  extreii 
bad  cases,  but  under  very  strict  treatment  for  the  colitis  the  patients 
recovered.  The  character  of  the  motions  and  the  sudden  onse^ 
diarrhoea  distinguish  colitis  from  enterica.  It  should  never  be  forgo 
that  malignant  disease  of  the  bowels  often  presents  itself  in  such  a  g 
as  to  lead  to  errors  of  diagnosis.  I  have  known  a  case  diagnoses 
colitis  turn  out  to  be  chronic  arsenical  poisoning. 

The  prognosis  is,  as  a  rule,  good.  In  recent  acute  cases,  except  in 
rare  instances  in  which  they  are  fatal,  the  patient  recovers  quickly ; 
in  cases  that  have  been  allowed  to  become  chronic — and  often  the  dis 
has  lasted  many  months  before  it  is  seriously  taken  in  hand — ^the  pati 
require  rest  in  bed  and  milk  diet  for  many  weeks. 
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SecondArj  colitis,  by  which  I  mean  that  which  occurs  either  by 
extension  from  neighbouring  parts,  as  a  result  of  direct  irritation,  or  in 
association  with  some  gni\'e  morbid  condition,  is  o^:casionallv  sern  in  the 
I>OHt-mortem  room.  Among  the  records  of  imtopsies  at  Guy's  I  find  the 
following  varieties  ; — 

i.  Ciilitiif  dim  h  (Htrrt  extmsim, — I  umde  a  post-mortem  examination 
on  a  woman  who  dietl  of  swallowing  a  large  quantity  of  sulphuric 
acid.  All  along  the  greater  curvature  the  whole  thickness  of  the 
stomach  was  gangrenous,  ajid  the  transverse  colon  was  red  and  blaclc 
on  its  exterior,  and  atutel}'  iriflami?d  on  its  inner  surface.  Tlie  *.tnmach 
was  ill  eoritjict  with  the  colon.  The  small  ititi\stine  was  uriatfected,  so  it 
appeared  tbat  the  effect  of  the  acid  had  sproitd  through  the  walla  of 
the  stomach  to  the  transverse  colon  {.^(1). 

ii.  Colitis  due  to  dired  irrikdiofL — There  is  in  the  museum  at  Guy's 
Hospital  the  colon  of  a  man  who  died  in  1627  w^ith  severe  diarrhcea, 
induced  by  large  doses  of  purgiitivoii  given  to  overcome  severe  constipa- 
tion. The  colon  is  black,  gangrenous  and  sloughy.  .Also  it  may  be 
inflamed  if  corrosive  sublimate  or  arsenic  be  given  by  the  mouth,  even 
when  the  small  intestine  is  unatTected  ;  probaldy  because  the  poison,  after 
having  been  absorbed  higher  up,  is  excreted  into  the  colon. 

iii.  There  is  a  form  of  amte  a.ilili^  asso^-iaied  with  stptic  or  pyirmk  con- 
diiiofis.  Of  the  five  following  examples,  the  first  three  are  instances  of 
an  early  stage  of  the  process.  A  woman,  aged  40,  Wiis  admitted  under 
Mr.  Da  vies  Colley  in  18H3  with  chronic  cystitis  and  suppurative  pycditis, 
'^Rather  intense  colitis,  the  mucous  niemi>rrm6  l>eing  rough,  giaruilar, 
eeehymosed,  and  swollen,"  was  found.  In  1  886  a  girl  was  admitted  for  an 
extensive  burn.  For  some  time  she  did  w^eil,  but  three  days  before  death 
she  was  seized  with  vomiting  and  diarrh^i^a.  There  was  pus  in  the  right 
knee,  the  colon  w^is  vascular  in  patche:^,  the  solitary  glands  were  enlarged, 
and  Dr.  Gootlhart  thought  the  eoritiition  one  of  early  inftammation.  In 
the  same  year  a  girl  tlied  fruni  cancrum  oris.  The  colon  was  injocted, 
thickencil,  and  eovered  with  (takes  of  lymjjh.  Also  in  1«'^86  a  boy  was 
admitted  for  compound  comminuted  fracttu'o  of  the  right  tibia  and 
fibula.  Pyiemia,  with  pus  in  several  joints,  appeared,  and  he  die*!  a 
fortnight  after  admia^^ion.  The  mucous  membrane  of  the  rectum  was 
rough,  thickened,  and  vascular,  with  numerouts  minute  ulcei"s  an<l  imtches 
of  yellow  lymph.  Higher  up  in  the  colon  there  were  similar  but  le^s 
severe  patches.  There  was  a  large  pa t^h  in  the  eiecum  and  many  sloughs 
in  the  cob»u.  Dr.  Gootlhart  remarks  that  the  kidneys  were  exactly  like 
«ome  I  descril>ed  in  the  26th  vol  of  the  TrarLs.  I'tiik  Sac, ;  that  ia 
to  say,  scattered  throughout  the  organs  were  a  nimibor  of  patches  con- 
sisting of  an  outer  red  zone,  then  a  yellowish  zone,  and  most  centrally 
a  brown  area.  A  slil!  more  extreme  colitis  occuned  in  the  case  of  a 
woman  aged  28,  who  w:is  ailmitted  under  Dr.  Gala  bin  in  1888  with 
pelvic  abscesses  and  |ieritoMitis  from  gonorrhcea.  She  hiid  mitral  and 
tricuspid  stenosis,  and  died  from  exhaustion.  In  the  cjcum  and  for 
two  feet  above  it  the  mucous  membrane  was  sloughing ;  and  from  beyond 
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this  to  the  anus  the  colon  was  acutely  inflamed,  its  walls  were  cedemaioa 
and  thickened,  and  its  mucous  surface  was  grayish  yellow  with  patches  d 
submucous  haemorrhage.  The  mucous  membrane  \^as  separating  in  skndi 
in  many  places. 

It  will  be  noticed  that  in  only  two  cases  wsw  there  pus  in  the  jonii 
The  other  three  had  no  remote  pysemic  lesions.  In  no  case  is  it  poealk 
to  fix  the  duration  of  the  colitis.  In  one  vomiting  and  diarrhoetan 
mentioned.  I  do  not  think,  however,  that  we  can  say  much  about  tke 
symptoms,  for  the  importance  of  each  of  the  cases  was  in  other  respecd 
so  great  that  it  is  quite  likely  that  diarrhoea  and  vomiting,  even  if  tbej 
were  present,  may  not  have  been  recorded.  It  is  noteworthy  that^  althoo^ 
this  is  a  rare  condition,  three  cases  occurred  in  Guy's  in  1886. 

iv.  Acxde.  colitis  sometimes  occurs  in  association  tcith  3righfs  diseoie,  ba 
it  is  certainly  unusual.  The  following  case  occurred  in  1888  : — A  mai 
aged  59,  was  admitted  under  Dr.  Pye-Smith.  He  had  chronic  Brigbr' 
disease.  For  the  last  few  days  of  his  life  he  passed  large  quantities  c 
mucus.  At  the  post-mortem  the  surface  of  the  colon  down  to  Hk 
rectum  was  covered  with  mucus  and  catarrhal  products.  Another  as 
was  that  of  a  man,  aged  31,  who  had  gout,  granular  kidneys,  and  mitn 
stenosis.  During  life  there  was  much  bloody  diarrhoea.  After  death,  2 
the  lower  part  of  the  descending  colon  there  was  injection  of  the  mncoc 
membrane  and  a  small  quite  superficial  ulcer;  near  the  rectum  was  anotlM 
patch  of  injection  and  another  small  ulcer.  The  Guy's  Hospital  Masem 
contains  three  specimens  of  colitis  in  Bright's  disease.  The  first  was  fra 
a  man,  aged  32,  who  had  large  white  kidneys.  The  colon  happened  to  1 
sacculated ;  it  was  thickened,  and  had  many  sloughs  on  its  mucous  mei 
brane ;  they  were  for  the  most  part  on  the  prominences  between  tl 
sacculi.     The  second  was  from  a  man,  aged  45,  who   also   had  tub 

1  nephritis ;    the  colon  was  inflamed,  sloughing,  and   in   parts   black  ai 

gangrenous.     The  third  was  from  a  man,  aged  25,  who  had  tubal  ai 
interstitial  changes  in  his  kidneys.     Here  also  sloughs  were  present 
the  colon,  and   there  was  superficial  ulceration.     Sometimes  the  colil 
of  Bright's  disease   is  associated  with  acute  infiammation  of    the  snu 
intestine,  as  in  an  instance  recorded  by  Dr.  Goodhart  (22). 

Perhaps  some  of  these  cases  should  be  regarded  as  an  early  stage 
ulcerative  colitis,  which,  as  I  shall  presently  show,  is  often  associated  wi 
chronic  Bright's  disease.  Acute  colitis  is  so  rare  a  complication  of  Brigfa 
disease  that  very  little  can  be  said  of  the  symptoms.  It  is  notewortl 
however,  that  in  all  the  cases  there  was  severe  diarrhoea;  this,  ho 
ever,  is  a  symptom  of  uraemia,  and  moreover  purgatives  are  ordeml  i 
many  persons  suffering  from  Bright's  disease.     Further,  very  little  stn 

j  can  be  laid  upon  haemorrhage,  as  persons  with  Bright's  disease  may  blc 

anywhere. 

I  V.  Colitis  is  associated  with  pneumonia  in  extremely  rare   cases ;    t 

specimens  of  this  are  to  be  found  in  our  museum.  One  was  taken  fn 
a  man,  aged  20,  who  was  admitted  for  pneumonia ;  his  febrile  symptoi 
lessened,  but  severe  diarrhoea  came  on,  he  sank  into  a  typhoid  conditi 
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fid  died.  The  whole  of  the  large  intc-atine  was  in  a  state  of  acute 
linflammation,  and  showed  a  few  small  rounded  ulcers  also.  In  the  second 
se,  on  the  eleventh  day  of  the  illrn\Hs^  iliarrhfea  set  in,  and  six  days  later 
jtho  piitient  dird.  In  this  case  the  colitis  had  proceeded  to  the  stage  of  the 
fornmtioa  of  shallow  ulcers.  That  the  pneumococcus  ain  iiflect  many 
^parts  of  tlie  botJy  is  proved  by  the  diacoverv  of  it  in  the  nieningeSj  in 
pleural  effusions  (48)»  in  pericardial  ctTusion,  and  on  the  endocardium  in 
malignant  endocarditis.  Perhaps,  therefore^  it  may  directly  atlbct  the 
colon*  It  should  be  rememberefl  that  it  is  possible  that  some  of  the 
specimens  of  colitis  foiuid  in  the  bodies  of  persons  dead  of  septics^raia, 
Bright s  dise^ise,  or  pneumoTiia,  may  represent  early  stages  of  the  mem- 
branous colitis  which  may  complicate  these  diseases. 

vi.  If  the  ri^l<fn  is  latthuroits  it  may,  like  the  rest  of  the  bowel  aftecte<I 
with  lardaccous  disease,  become,  in  very  exceptional  instances,  the  seat  of 
aeu te  in tl a ui tniiiiori . 

IL  Membranous  colitis. — An  inllammation  of  the  colon  leading  to  the 
production  of  a  membrane  is  not  very  common  ;  in  proof  of  this  I  may 
mention  that  only  a  few  lines  are  devoted  to  it  in  the  edition  of  Eulen- 
bergs  I/ofU'uaflkf/fttdit  now  appearing*  Two  distinct  varieties  exist:  one 
which  might  be  termed  dyspeptic  membranons  colitis;  and  another  which 
is  always  as.soeiatetl  with  some  other  grave  condition,  or  is  due  to  direct 
injury,  and  might  therefore  lie  called  secondary  membranous  colitis.  It 
is  not  usual  to  include  under  tlie  hcailing  of  memliranous  colitis  those 
cases  of  constipition  in  which  when  the  bciwels  are  open  shreds  of  coherent 
mucus  are  pissed  with  or  without  the  hard  masses  of  faecal  matter.  Such 
cases  are  common  enough. 

lJffsj>€pttc  tfiftfdmtttoits  cfJids  may  be  so  chilled  iK^canse  the  suflTerers 
from  it  complain  much  of  dyspepsia,  and  they  puss  membranes  from  the 
anus.  Many  other  names  have  l>een  used  ;  a  list  of  them  will  be  found 
in  an  article  by  Dr.  Light,  who  terms  the  condition  desquamative 
enteritis  ;  but  it  seems  to  me  that  this  phrase  fails  to  express  that  distinct 
membranes  are  passed,  and  that  the  chief  seat  of  the  disease  is  prol«Lbly 
the  colon,  Ih\  Light  gives  an  excellent  lubliography  ;  one  of  the  best 
collection  of  cases  is  that  by  Da  Costa.  JSome  German  references  will 
bo  found  in  Eulenbergs  lie^il-eutffkltfpndk. 

The  patients  are  usually  over  20  years  of  age  ;  the  disease  is  commoner 
in  women  than  in  men,  atid  in  private  than  in  hospital  pntctice.  It  is  a 
rare  malady,  but  no  doubt  is  tiften  overlooked.  In  children  it  is  erx- 
cessively  rare,  for  Eilwanls  fomid  that  out  of  1 1 1  cases  o!ily  6  were 
under  the  age  of  10.  The  distinguishing  feature  of  it  is  that  membranes^ 
which  the  patient  usually  calls  skins,  are  piissed  from  the  anus.  One 
patient  whom  I  saw  thought  he  was  piissing  pieces  of  tapewor-m ;  and 
this  gives  a  very  good  notion  of  the  usual  consistence  and  colour 
of  the  membrane,  which,  however,  may  he  brown  from  ficcal  staining. 
In  an  extretiie  casa  it  forms  a  complete  tul>nlar  cast  of  the  inti:'sline» 
usuall}^  from  one  to  six  inelics  hmg ;  but  such  tulies  have  l>eeD  knowrj  to 
be  several  feet  in  length,  and  sufficiently  thick  and  tenacious  to  admit 
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of  their  being  held  up.  The  wall  is  occasionaUj  laminatod,  md 
pieces  of  faeces  may  be  detected  between  the  laminse,  showing  that  ^ 
have  been  laid  down  successively.  Fiecal  matter  may  also  be  food  i 
the  interior  of  the  tubes,  the  diameter  of  whigh  may  be  anything  ^  % 
\\  inch;  and  the  thickness  of  wall  varies  from  an  extreme  tenuit?tti 
thickness  of  one-fourth  of  an  inch ;  the  end  may  be  well  defined,  but  ofca 
it  shades  off  into  a  soft,  transparent,  gelatinous  materiaL  The  tubes  v 
be  marked,  apparently,  by  the  valvulae  conniventes,  or  they  maj  bam 
sacculated  appearance,  indicating  their  origin  in  the  colon ;  their  ooib 
surface  is  smooth,  the  inner  is  more  rough,  probably  from  the  attritinf 
the  faeces.  Either  with  or  without  the  tubes  shreds  of  all  shapes  md  ub 
may  be  passed,  but  in  all  essential  characteristics  they  are  the  same  as  tb 
tubes.  Often  several  pieces  of  membrane,  when  passed,  are  rolled  up  iat 
a  solid  ball  Under  the  microscope  the  membranes  are  transparent  aai 
structureless ;  emlxnlded  in  them  may  be  seen  minute  fragments  of  ■ 
digested  food  and  faeces,  some  cells,  free  nuclei,  putrefactive  mm 
organisms,  phosphates,  and  cholesterin  crystals.  The  cells  are  apparal) 
the  epithelial  cells  of  the  large  intestine  which  have  undergone  Itf 
degeneration.  Groups  of  them  may  be  seen  compressed  together  in  rw 
which  suggest  that  after  having  multiplied  they  have  been  thrown  off  a 
have  become  embedded  in  the  membrane.  \Vhen  the  inner  sur^ 
magnified  it  appears  to  be  reticulate,  and  presents  at  regular  interr 
depressions  or  even  perforations  which  clearly  correspond  to  the  moul 
of  Liel)erkuhn*s  crypts.  Often  the  cells  pre>nously  described  are  grouf 
around  these  openings  in  such  a  way  as  to  show  that  the  lining  d 
follicle  had  been  cast  off  and  become  incorporated  in  the  membrane: 
Dr.  Goodhart's  case  the  pits  were  much  larger  than  healthy  follicles,  fr 
which  it  would  appear  that  the  follicles  had  been  distended. 

Chemically  the  membrane  consists  of  albumin ;  it  contains  no  fibril 
The  reader  who  wishes  to  picture  to  himself  a  patient  sufTering  fr 
this  disease  should  have  in  his  mind  a  chronic  dyspeptic  woman  oi 
depressed  turn  of  mind  and  liable  to  constipation ;  though  the  mala 
may  also  occur  in  the  busy,  energetic,  nervous  subject.  The  stfmpUftiu 
the  chronic  dyspepsia  are  that  the  patients  are  poor  eaters,  believing  tl 
first  this  and  then  that  article  of  food  disagrees  with  them,  so  that  tl 
diet  soon  becomes  very  limited  in  choice  and  quantity  ;  they  are  usoi 
ananniic,  thin,  and  complain  of  the  cold ;  the  tongiie  is  pale  and  a  little  frar 
and  the  bowels  are  frequently  rather  constipated  ;  but  the  constipatioi 
occiisionally  alternated  with  mild  diarrhoea.  Some  patients  suffer  from 
irritiible  bladder,  and  may  pass  much  mucus  in  the  luine.  Da  C< 
mentions  a  sense  of  rawness  and  even  actual  tenderness  in  the  alxloi 
as  occasional  symptoms,  and  he  states  also  that  sufferers  from  this  di« 
are  very  liable  to  boils.  They  are  often  taciturn,  they  rarely  have  buoT 
spirits,  and  not  infrequently  suffer  from  great  depression  of  mind,  tal 
a  gloomy  view  of  life  and  exaggerating  the  importance  of  trifles.  Tl 
dyspeptic  s^-mptoms  and  this  frame  of  mind  are  more  or  less  constai 
with  the  patient,  but  there  are  exacerbations  from  time   to  time,  dui 
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rhich  there  is  much  abdominal  pain,  usually  gri|iing,  generally  somewhere 
the  course  of  the  colon,  and  often  eoming  on  a  long  wliilo  zifter  food  ; 
latuleijce  is  tri>ul)lesonie,  the  loss  of  appulite  and  const i[)ation  are  still 
more  marked;  the  patient  may  complain  of  nausc^i,  or  sutler  from  vomiting; 
*  the  tongue  is  more  furred,  and  may  be  rather  red  ;  and  the  mental 
J^cpression  and  feeling  of  general  weariness  are  very  pronounced.  After 
H^is  state  of  thingis  has  gone  on  for  about  a  week  the  patient  notices  that 
^tlio  'Vskins"  ,^re  passed  by  the  IjowcL  In  a  mild  case  this  lasta  for  a  few 
days  only,  during  which  the  dyspeptic  symptoms  imiy  be  less  marked  ;  she 
^  ie  then  restored  to  her  usual  feel>le  healtli  till  another  attack  comes  on ; 
^  but  in  more  severe  cases  the  passage  of  membranes  and  the  other  symptoms 
continue  for  weeks  or  months,  and  much  bright  blocKl,  which  has  clearly 
eorne  from  low  down  in  the  bcjwelj  may  be  seen.  In  fact,  sometimes  when 
the  bowels  are  open  nothing  hut  blood  aod  membranes  are  passed,  as  in 
a  patient  I  recently  saw  with  Mr.  F.  K,  Ilolman,  who  for  weeks  passed 
bkxjd  and  mend>ranes  and  very  little  ftecal  matter.  He  had  complete 
loathing  of  food,  an*i  although  the  pass«ig6  of  the  membranes  and  blomi 
8topi>ed,  by  tlie  time  this  happened  he  was  so  weak  that  he  seemed 
incapable  of  raUyiiig,  and  gradually  siink  and  died.  At  the  autopsy  the 
colon  was  found  to  be  considerably  dilated,  antl  its  walls  thin  and  atrojihied^ 
showing  here  and  there  a  few  pitches  of  congestion.  Otherwise  all  the 
\iscera  were  healthy.  Also  in  another  fattd  case  I  saw,  althongh  memhranea 
were  passed  shortly  licforc  death,  very  few  were  found  at  the  autopsy. 
These  two  faUd  cases  seem  to  show  that  the  mcmbmnes  are  passed 
soon  after  they  are  formed.  The  raembranea  in  the  motion  are  often 
compressed  into  a  tight  \m\\  about  the  size  of  a  nutmeg ;  and  when  fa?cal 
matter  is  passed  it  is  in  the  form  of  a  few  small,  harfl,  scyKalons  masses 
with  pieces  of  membrane  Ijctween  them ;  even  if  ordinary  fieces  do  come 
away,  the  first  pirt  of  the  motion  usually  consists  of  membranes  only,  or 
of  the  thick,  transparent,  tenacious,  jelly-like  material  that  occasionally 
replaces  them  :  in  I>r.  Shingleton  Smithes  case,  however  (43),  the  fa?ce8 
BometimcB  preceded  the  membranes.  While  passing  them  the  patient  is, 
for  the  most  part,  unusually  constipated,  and  often  takes  enonnous 
ijuantitiea  of  purgatives,  but  occasionally  the  bowels  nmy  be  o|>ened  two 
or  three  times  a  day.  The  act  of  defa&cation  is  often  excessively  paiitfiil. 
I  have  known  a  patient  sit  on  the  water-closet  for  a  couple  of  hours 
suffering  from  agonising  grifjing  jmin  before  a  motion  consisting  of 
enough  blood  and  mucu.'i  to  ftdl  a  half  pint  measure  was  passed.  She  often 
used  a  morplna  subcutaneous  injection  immediately  before  defalcation, 
and  twice  she  fainted  in  the  water-closet  from  the  severity  of  the  pain.  A 
rectal  examination  reveals  nothing  abnormal.  The  alxlominal  griping 
|min  is  usually  less  after  the  bowels  ha^-e  been  opened,  and  for  a  few 
hours  the  patient  may  feel  a  trifle  better]  but  otherwise,  mdess  the  case 
be  mild,  the  general  symptoms  present  no  such  remissions.  Dr. 
Ctxjdhart's  patient  complained  of  feeling  cold,  and  sometimea  had 
rigors  when  the  bowels  were  relieved.  One  patient  under  my  own 
observation  passed  a  moderate  amount  of  uric  acid  gravel.     Dr.  Light 
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says  that  an  excess  of  urates  may  be  present,  and  that  the  sabjecti 
this  disease  are  liable  to  urticaria.  If  women,  they  often  have  amenonk 
and  peh-ic  troubles.  With  these  exceptions  the  functions  of  the  boi 
are  usually  normal.  The  cases  vary  very  much  in  severity.  One  pitii 
I  see  occasionally  has  an  attack,  lasting  about  a  week,  on  the  avenge  a 
a  year.  In  the  intervals  she  has  fair  health.  On  the  other  hand  m 
patients  pass  these  membranes  for  months,  or  even  very  many  vein: 
the  "while  they  are  perfectly  wretched  from  chronic  dyspepsia,  they  ni 
become  extremely  anaemic,  live  in  constant  dread  of  defsecation,  and  ^ 
all  their  money  in  travelling  from  health  resort  to  health  resort 

Between  the  attacks  the  patient  should  in  all  respects  lead  as  heil 
a  life  as  possible.  She  should  take  plenty  of  outdoor  exercise  of  a  \ 
to  interest  her  and  take  her  out  of  herself;  riding  or  ]ilaying  gol: 
infinitely  preferable  to  dull,  solitary  walks  taken  merely  for  the  sak 
the  exercise.  The  diet  should  be  ample ;  most  of  these  patients  dec 
first  one  article  of  food  and  then  another,  until  at  last  their  dietarr  i 
restricted  that  they  are  not  only  underfed,  but  their  digestive  powers  tree 
taxed  in  some  particular  direction.  An  obviously  indigestible  dietary,  j 
as  one  consisting  largely  of  rich-made  dishes,  or  an  undue  prepondenuM 
sweets,  should,  of  course,  be  avoided ;  but  the  patient  should  partik 
any  ordinary  food  that  is  put  before  her.  It  should  be  well  cooked, 
the  meals  should  be  made  as  tempting  as  possible  to  the  slender  appc 
Even  if  it  be  an  effort,  she  must  eat  well.  She  should  have  her  mea 
regular  times,  and  should  go  to  bed  early,  and  always  have  eight  h< 
sleep.  As  these  patients  are  always  worse  if  they  are  idle,  she  ah 
have  some  occupation  that  will  constantly  employ  her  mind.  Purga 
should  be  avoided,  for  they  are  particularly  liable  to  cause  indigestion 
the  bowels  should  be  kept  open  by  going  to  the  water-closet  regular! 
the  same  time  every  day,  by  healthy  living,  and,  if  necessary,  by  a  ] 
abdominal  massage  before  rising  in  the  morning.  No  drug  is  know 
be  of  certain  benefit,  but  Da  Costa  found  iron  useful.  My  experien 
k  in  one  case  was  that  it  made  matters  worse  by  the  indigestion 
constipation  that  it  caused.  A  holiday  and  change  of  scene  to  some 
bracing  place  as  Switzerland  or  Norway,  or  a  yachting  cruise,  is  y 
of  the  greatest  benefit.  Indeed,  these  patients  derive  much  benefit 
such  a  holiday,  even  when  they  are  not  passing  membranes.  Di 
the  period  in  which  they  are  passed,  it  is  particularly  important  n< 
give  purgatives  by  the  mouth ;  but,  if  the  constipation  be  extreme 
the  griping  pain  be  very  severe,  considerable  relief  may  be  afiforded 
rectal  injection  of  a  drachm  of  glycerine,  or  half  a  pint  of  warm  c 
soap  and  wjiter.  For  a  severe  case,  rest  in  bed,  morphia  injected 
cutaneously,  and  the  application  of  hot  fomentations  to  the  abdo 
may  be  necessary ;  but  opiates  should  not  be  prescribed  unless  the^ 
absolutely  necessary ;  for  not  only  do  they  increase  the  constipation 
sufferers  from  membranous  colitis  are  just  the  sort  of  people  who 
become  addicted  to  an  excessive  use  of  these  agents.  In  a  fatal 
which  I  saw  with  Mr.  Holman,  injections  of  boracic  acid,   which 


strongly  recommended  by  Branner  (7),  were  thrown  bigh  np  the  rectum, 
the  patient  lying  on  the  left  side  with  the  thighs  elevated  ;  btit  as  this 
waa  tried  when  the  passage  of  merahranea  was  lesacning,  it  is  difficult  to 
6ay  how  far  it  was  beneficial.  In  othrr  eases  in  which  I  tried  these  injec- 
tioDs  they  did  no  good,  and  Simpson  found  no  benefit  from  injections  of 
salicylate  of  soda  and  tannic  acid.  The  bowel  was  not  opened  because 
the  passage  of  the  membranous  stools  ceased,  and  the  autopsy  did  not 
reveal  anything  that  operation  could  have  removed. 

Probably  future  expenenoe  will  show,  when  the  patient  has  tried  all 
other  means  of  relief  without  success,  and  when  snffenng  is  so  great  that 
life  is  a  burden,  that  the  best  treatment  is  to  open  the  colon  on  the  right 
side,  to  allow  the  fseces  to  pass  through  the  artificial  anus  for  some  months, 
and  thus  to  give  the  diseased  bowel  comfilete  rest  The  artificial  anus  may 
then  be  closed.  I  believe  the  first  pTiblished  ease  in  which  this  treatment 
was  adopted  was  one  sent  to  me  by  Dr.  ^\'alter  Smith,  which  was  brought 
before  the  Clinical  .Society  in  1895  by  Mr.  Golding-Bird  and  myself  (21). 
The  patient  was  much  benefited  by  the  operation,  but  unfoitunat*dy 
she  died  (probaldy  from  the  bursting  of  a  peh'ic  abscess  connected  with 
old -standing  pelvic  trouble)  five  we^^ks  after  closure  of  the  wound.  Dr, 
Simpson  (42)  has  published  a  case  in  which  colotomy  was  done  for  mem- 
branous colitis  in  1894  by  Mr.  Keith,  and  to  him  I  believe  belongs  the 
credit  of  having  been  the  first  to  perform  the  operation.  The  artificial  anus 
was  not  closed  for  seven  and  a  half  months.  Two  ye^rs  after,  the  patient 
waa  very  well  ;  only  once  or  twice  had  she  passed  any  mucr>-meinljranou8 
matter.  In  February  1896,  I  saw  wth  Dr.  A.  E.  Taylor  of  Acton  a 
lady  who  bad  been  unsuccessfully  treated  for  five  years,  and  whose  life 
was  a  perfect  burden  to  her.  Right  colotomy  was  i>erformed,  the 
wound  was  left  ofjen  nearly  a  year,  and  the  patient  improved  immensely 
in  all  respects.  Mayo  Rt>bson  (39)  has  done  an  inguinal  colotomy, 
and  left  the  artificial  antis  open  five  months  for  a  citse  of  proctitis, 
in  which  ulcers  could  be  felt  from  the  anus.  The  patient  was  much 
relieved,  and  after  closing  the  artificial  anus  she  continued  to  do  well. 
He  is  inclined  to  attribute  much  benefit  to  his  having  frequently 
washed  out  the  bowel  from  the  artificial  to  the  natural  anus ;  but 
although  Mr.  Golding-Bird  and  I  did  this  wo  found  that  it  brought 
away  no  membrane,  so  we  discontinued  it.  Experience  alone  can  show 
how  long  the  artificial  anus  should  remain  open  ;  probably  the  time  will 
vary  in  difTerent  cases,  but  to  be  on  the  safe  side  it  should  be  measured 
by  months.  I  woiUd  lay  great  stress  on  doing  a  right  colotomy  rather 
than  a  left,  for  by  means  of  it  we  are  so  much  more  likely  to  be  well 
above  the  disease. 

Secmdanj  wembranous  colUU.— This  condition  seldom  gives  rise  to  any 
symptoms  during  life.  Patients  afi^ected  with  it  hardly  ever  pass 
membranes  by  stool.  As  dyspeptic  membranous  colitis  is  rarely  fatal, 
the  phrase  membranous  colitis,  as  used  in  the  dead-house,  nearly  always 
refers  to  the  secondary  form. 

i.  Injury  to  the  colon  may  be  the  cause  of  the  disease,  as  iu  the  i 
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of  a  little  boy  admitted  under  Mr.  Howse  in  1891.  A  cab-whed  pHtl 
over  his  abdomen  and  he  died  in  three  days.  The  mucous  membiiKi 
the  colon  was  found  deeply  injected,  and  had  a  thin  layer  of  gruut 
lymph  on  it ;  and  the  muscular  and  serous  coats  were  lacerated  in  ira 
places.  More  often  the  injury  is  done  by  some  corrosive  substance,  iix 
the  case  of  a  woman  who  swallowed  three  ounces  of  dilute  sulphoiic  id 
At  the  post-mortem  it  was  found  that  a  large  portion  of  the  nmra 
membrane  of  che  stomach  was  detached,  and  the  colon  and  the  lower  pt 
of  the  il«?um  were  covered  with  false  membrane.  A  woman  who  ¥ii  i 
Guy*s  Hospital,  nearly  forty  years  ago,  for  a  strangulated  hernia,  k 
taken  much  purgative  medicine  and  had  swallowed  a  quantity  of  dnd 
shot.  The  hernia  was  easily  reduced,  but  she  died,  and  the  whole  o(  i 
colon  and  the  last  three  feet  of  the  ileum  were  in  a  state  of  membnoo 
inflammation.  Another  woman  swallowed  a  quantity  of  oorrosiTe  i 
limate,  and  the  whole  colon  was  found  in  a  condition  of  membnH 
colitis.  The  mercury  was  probably  absorbed  high  up  in  the  alimeou 
tract  and  excreted  into  the  colon,  which  is  certainly  one  channel  of 
cretion  for  this  metal.  The  possibility  of  this  is  shown  by  the  a 
which  Virchow  brought  before  the  Berlin  Medical  Society  (46),  in  wfc 
severe  membranous  colitis  was  present  as  a  result  of  mercurial  poison 
following  inunction  and  intra  vaginal  injections  of  corrosive  sublim 
Liebreich  mentioned  that  he  had  produced  the  same  condition  in  anio 
by  subcutaneous  injection. 

ii.  Tlie  septic  variety  of  secondary  membranous  colitis  is  so  negltt 
in  text -books  that  I  will  briefly  quote  some  cases  from  the  p 
mortem  records  at  Guy*s  Hospital.  1893. — (a)  A  woman,  et  68, 
suflered  three  or  four  days  from  a  strangulated  umbilical  hernia  of 
transverse  colon.  Three  or  four  inches  of  gangrenous  gut  were  exci 
In  the  caecum  and  ascending  colon  there  was  extensive  membranous  coli 
where  the  mucous  membrane  was  not  covered  with  a  thick  white  pell 
it  was  reddened.  (J)  A  woman,  aged  30,  was  suddenly  and  prematix 
confined  on  July  24:th ;  a  dead  fa3tus  and  a  quantity  of  blood  were  fo 
in  the  bed.  She  had  severe  fever  and  abdominal  pains,  and  died  Au| 
2nd.  With  the  exception  of  the  lower  part  of  the  descending  colon 
the  sigmoid,  the  large  intestine  from  the  anus  to  the  caecum  was  con 
with  a  greenish  black  membrane.  The  walls  were  thick  and  8od< 
The  kidneys  weighed  1 7  ounces,  and  were  in  a  state  of  acute  non-supp 
tive  inflammation.  1892. — (c)  In  a  woman,  aet.  38,  the  following  ev 
took  place :  premature  labour,  craniotomy,  version,  subsequent  pvw 
death  in  ten  days.  More  than  flfteen  inches  of  colon  near  the  sigmoid  i 
covered  with  disseminated  patches  of  membranous  inflammation  distrib 
upon  healthy  mucous  membrane.  The  membrane  was  dark.  Greii 
peritonitis  and  abscesses  in  liver  and  kidney  were  also  present,  (ci 
man,  aged  71,  had  gangrene  of  the  foot;  he  died  from  exhaustion  m 
days  after  admission.  In  the  rectum  and  aprain  above  the  sigmoid  i 
irregular  patches  of  membranous  colitis.  The  membranes  were  grs 
and  leathery  in  appearance.      (e)  In  a  woman,  aged  27,  a  suppora 


ivarifin  cyst  ruptured  into  the  poritOTieura  ;  she  died  in  five  daya  :  there 
revty  p.Uchc?.'?  of  memlir«irioiis  exydjitiuo  in  the  cii-cum  only,    (/)  A  woman, 
red  61,  Wiis  admitted  on   Februiiry  2nd  for  ]»ynFia  and  cystitis.     On 
Pebruary  6th  diarrbfai  and  hfi^iiiiituria  set  in,  and  she  died  exhausted 
the  14th,     Just  within  the  fuuLs  iitui  extending  for  three  inches  up  in 
le  rectum  waa  a  large  area  of  brownish-gray  coagulation  necrosis,  together 
rith  congestion  and  suhmuctHis  haemorrhages  as  high  aa  the  splenic  flexure, 
"le  whole  thickness  of  the  bladder  was  necrosed  and  there  w^ere  abscesses 
in  the  kidneys.      189L — (;/)  A  man,  aged  39,  tirst  taken  ill  on   March 
26th,   wjts  admitted   on  April   2nd   ffir  cellulitis  of  the  neck  ;  this  wiis 
incised  and  nnich  foul  pus  escaped.     Death,  April  9th,      At  the  autopsy 
Becrusis  of  thymid  cartilage,   probably  due  Uj  acute  suppurative    peri- 
chondritis, was  founil.      In  the  ascending  colon  the  mucous  membrane 
was  reddened,  and  there  were  several  whitish  exudation  patches  with  a 
red  Imrden 

It  is  curious  to  not-e  that  this  Iwitch  of  cases  of  septic  membranous 
colitis  occurred  in  the  post  mortem  room  at  tiny  s  Hospital  dtuing  the 
three  years  1891,  1892,  and  1893.  Looking  back  for  many  previous 
years  I  do  nut  find  any  other  crises.  We  have  already  seen  that  in  1H86 
there  was  a  batch  of  crises  of  septic  non-membranous  colitis.  Dr.  GtM>dhart 
has  pointed  out  how  in  some  |)criwls  pyaemia  is  fref|uently  associated  with 
malignant  endocarditis;  ami  it  appears  also  that  at  times  it  is  liable  to  be 
associated  with  colitis  either  of  the  simple  or  membranous  variety.  It 
is  not  common  in  either  ciise  to  meet  with  diarrhoea  or  other  symptoms 
which  point  to  implication  of  the  colon  ;  nor  is  it  usual  to  find  a  general 
pyjemia,  for  in  none  of  the  membranous  and  in  one  only  of  the  simple 
cases  was  there  pus  in  the  jointa  In  three  of  the  seven  membranous 
cases  the  kidneys  were  afi^ect-ed— two  had  abscesses,  and  one  was  in  a  state 
of  nonsuppurative  inflammation  ;  an  interesting  point  as  otu^  of  the  simple 
cases  had  a  peculiar  condition  of  kidney.  Five  of  the  seven  membranous 
and  four  of  the  five  simple  cases  were  in  women;  but  perhaps  these  figures 
are  to  be  explaiued  by  the  lialiility  of  women  to  septic  infection  through 
their  pelvic  organs.  In  the  report  of  one  obstetric  case  it  is  noted  that 
thci^  were  other  cases  of  scpticjemia  in  the  ward  about  the  same  time. 
The  membrane  usually  had  a  distinct  line  of  demarcation,  and  there  may 
be  several  membranous  areas  se|>;irated  by  healthy  mucous  mcmbnuie, 
S<imc  of  these  cases  appear  to  indicate  that  a  considerable  amount  of 
membrane  may  form  in  seven  or  eight  days. 

iii.  Wilks  and  Moxon  mention  that  membranous  colitis  may  be  met 
with  in  Bright's  disease  \  so  the  simple,  membranous,  or  i^lcerative  forms 
may  complicate  tliis  malady. 

iv.  Bristowe  sjtys  that  membranous  colitis  may  occur  with  pneumonia. 
I  have  already  given  exaimples  of  the  association  of  pneumonia  with 
simple  colitis. 

V.   A  man,  aged  about  27,  recently  died  under  my  care  from  coma 
due  to  rapid  and  severe  diabetes.     The  mucous  membrane  of  the  first  foot 
of  the  colon  was  acutely  inflamed  and  had  on  it  many  patches  of  coagula- 
vol..  in  3  P 
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tion  necrosis.  The  inflamed  area  wad  sfaarplj  limited  s&t  €>ti6  ejid  by  tJie 
ilecK;&>cal  valve,  but  iho  limitation  at  the  other  end  was  indistinct*  Tkeri 
was  also  membranous  iriHajiimation  of  the  lower  end  of  the  €Bsopbagpi»  iimI 
the  stomach  was  much  reddened. 

vi.  Membranous  colitis  may  bo  iissociated  "mih   cancer.      It  is 
rare,  but  this  year  a  womsiu  died  under  the  care  <jf  llr    I'ye-Smitli' 
during  life  had  passed  nuieb   membrane.      At  the  autopsy  an 
stricture  at  the  upper  part  of  the  sigmoid  was  found  with  a  few  slnvfli 
of  adherent  membrane. 

Many  authors  descnbe  diphtheritic  colitis,  but,  as  we  cannot  accepiioj 
membrane  as  genuinely  iliphtheritie  until  the  Klebs- Loftier  bacillus  boi 
been  demons tratetl  in  it,  the  existeuce  of  diphtheritic  c«jlitis  is  at  present  id 
open  question.  It  is  stated  that  membranous  colitis  may  bt*  fotuid  tit 
persons  dying  from  various  other  specific  fevers^  or  tubercle*  F»t  tt<ecrQBH 
of  the  peritoneum  has  been  seen  in  cases  of  membranous  colitm  It  a 
uncertain  whether  the  Iwicillus  coli  communis  has  an^'thing  to  do  witJs 
the  produetion  of  this  distrase. 

III.  Ulcerative  colitis. — The  colon  is  frequently  ttlecmlcd  as  a  rwib 
of  typhoiil  fever,  tlysentery,  tuberculo.*is,  or  malignant  diseaiae;  but  fr^Mi 
time  to  time  we  meet  with  cases  in  which  this  pKirt  of  the  bowei  ii  ei- 
tensively  ulcerateil  rjuite  aj^iart  &om  any  of  these  diseases.  ObaonntaoB 
at  the  l>edsiile  has  shown  that  nearly  all  patients  in  whom  this  tmlep^odMil 
ideeration  is  founrl  after  deatli  have,  during  life,  presentA»d  such  n  groq^ 
ing  of  s\'mi)t<:*ms  as  to  enable  us  to  predict  that  the  ctjlon  will  bd  fomd 
ulcerated.  To  this  disease^  with  its  characteristic  symptoms  and 
teristic  morbid  atiatoniy,  the  name  simple  ulcerative  colitis,  or 
shortly  ulcerative  colitis,  is  applied.  It  is  a  bad  name,  liocatue  tin 
colon  is  ulcerateil  in  other  diseases ;  but  it  is  so  generally  used  tbml  nuidi 
conftisiun  would  Iw  caused  by  an  alteration  of  it  at  present, 

EfitfliHftj, — ^The  cause  of  this  disease  is  luiknowti ;  V»ut  some  day  it  nif 
be  found  to  l>e  due  to  a  miero-<irganism  acting  locally  on  the  coloo ;  an^ 
possibly,  dirtercni  vanetiea  of  it  are  caused  by  ditferent  bat  eloid^ 
allied  micro-organisms.  Neither  occupation,  place  of  residence,  nor  laj 
previous  illnesses,  except  Bright's  disease^  have,  so  far  as  we  IciHiv, 
any  relationship  to  it,  but  one  of  my  patients  said  ebe  hul  tilmmp 
been  liable  to  dianho^a  since  an  attack  of  typhf>id  fever  two  yeftl* 
Statistics  would  seem  at  first  sight  to  show  tliat  it  has  been 
commonly  met  with  of  late  years  than  fornjcrly  ;  but  this  m  probftUj 
to  the  fact  that  we  have  only  recently  learnt  to  recognise  iL 

j4ge  and  Sex, — The  average  age  of  eleven  cases,  of  whicb  I  piibiiAirf 
an  account  (50),  was  40  years.  The  youngest  w*as  17,  the  eldest  f»9.  h 
1893  ((rtiff^s  Hospital  Gitzetit)  my  liouse  physician.  I>r.  F,  .1,  Culmyi, 
collected  17  additional  Cciscs,  and  found  the  yotmgest  uras  31,  and  ill 
eldest  54.  Ulcenitive  colitis,  therefore,  is  prokd^ly  not  a  discAse  of  cUd* 
hoo<l,  nor  of  old  uge;  and  this  conclusion  is  supijorted  by  Dn  Tooth's 
p£iper.  If  we  may  judge  from  the  cases  we  have  had  at  Giiy'%  it  ii 
appreciably  commoner  in  one  sex  than  in  the  other ;  for  out  of  ^  i 
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13  were  women  arid  15  were'  men:  but  more  female  than  miile  cases  have 
Ibeen  shown  at  the  Pathological  Society. 

Stfutptom^, — It  ia  nearly  always  the  state  of  the  1k)\vc1s  nhiih  seriously 

iirecta  a  imtient'a  attt^ritiori  to  his  illness,  and  the  lirst  8}  niptom  which 

he  renienihers  is  usually  alxlominal  ptiin,  generally  griping,  bonietiraes 

L     very  wfiarp  ancl  severe,  and  often   ^udtlen  in  its  onset;   in  one  case  the 

I  patient  shrieked  under  it.  Soon  it  disappears  ordy  to  reapjtear  later  ; 
•the  duration  of  these  ptinfid  attacks  varies  from  a  few  niiuutes  to  many 
ihours,  and  their  alternate  appe-anince  and  di.siip[>ea ranee  is  very  charac- 
teristic. The  pairk  is  always  referred  to  the  front  of  the  alidomeii ;  but 
its  exact  position  varies  in  different  crises,  and  also  in  dift'ereiit  attacks 
in  the  same  patient.  Occasionally  there  is  also  pain  in  the  lujck  and 
loins ;  and  once  I  have  known  a  patient  complain  of  such  Rcveie  pain  in 
the  front  and  sides  of  the  chest  that  she  was  incorreetk  thought  to  have 
^  pleurisy  as  well  as  ulcerative  colitis.  In  acute  cjises  tlie  fiv^i  attack  may 
B  be  excruciatingly  severe ;  but  often  it  does  not  cause  much  sutf'erieg,  tho 
"  intensity  of  the  pain  increases,  however,  in  each  succeeding  attack.  In  the 
interval  between  the  attacks  the  jwiUent  is  usually  quite  free,  or  he  may 
complain  of  a  dull  pfdn  in  the  abdomen.  It  shonld  be  mentioned  that 
the  pLun  beais  no  relationship  to  the  ingestion  of  food,  but  is  eonnnonly 
worse  when  the  bowels  are  open.  The  patient  lies  quiet  on  his  back 
during  an  attick  ;  btit  if  perfor.ition  has  occuiTcd  the  legs  may  l>e  drawn 
up.  The  mere  presetice  of  ulcei's  is  insufficient  to  explain  the  pain,  for 
it  is  commoidy  absent  in  typhoid  fever ;  it  is  probably  due  to  some 
jHJculiarly  irritating  ingrediLrit  of  the  tontents  of  the  intestines  which 
stimnl  ites  the  nerves  exposed  on  the  floor  of  the  ulcer,  and  thus  &ets 
up  irregular  peristaltic  contractions.  In  the  majority  of  cases  there  is 
no  alKlominal  tenderness ;  when  this  is  present  it  is  rarely  intense,  and 
most  often  it  is  especially  marked  over  some  part  of  the  colon. 

The  presence  of  severe  diarrhttoa — sometimes  intenuptcd  by  short 
periods  of  constijwition — is  ahnost  of  equal  symptomatic  inqiorlance  to 
the  pain  ;  it  is  often  the  first  symptom  notieed,  anci  these,  iwo  symp- 
toms are  never  idiscnt  throughout  the  ^vhole  of  a  case.  The  frequency 
with  which  the  Wwela  ar'e  open  commonly  varies  lietweeu  2  and  1 1  or 
1 2  times  in  the  twenty-four  hours  ;  but  in  one  of  Dr.  Sharkey  s  patients 
the  bowels  were  open  from  10  to  24  times  in  the  twenty-four  hours,  A 
miui  aged  2'2,  who  died  of  ulcerative  colitis  in  Guy's  Hospital,  had  his 
iMjwels  open  the  following  nnml>er  of  times  on  each  of  tho  14  days 
before  he  died,  6,  r>,  2,  6,  7,  4,  5,  5,  8,  6,  6,  6,  5,  11.  Although 
the  act  of  defii^aition  is  often  accompfinied  by  abdominal  pain^  there  is 
rarely  the  inten.se  tenesmus  characteristic  of  dysentery ;  nor  have  1  heard  , 
of  a  patient  complaining  of  that  almost  constant  desire  to  go  to  stool 
which  is  so  frequent  in  a  severe  dysenteric  attack.  If  the  ciise  is  mild 
an  occasional  solid  motion  may  lie  passed  ;  but  the  evacuations  are  iieaiiy 
always  flniil,  dark,  foul  smelling,  antl  of  a  consistency  varying  between 
that  of  slime  and  water.  So  far  as  our  present  knowledge  goes,  they 
never  resemble  ordinary  dysenteric  or  choleraic  stools ;  indeed,  they  are  bo 
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unlike  them  that  probably  the  distinction  is  of  considerable  diagm 
value.  Blood  is  very  commonly  present,  especially  after  a  period  of  m 
stipation,  sometimes  as  but  a  trace,  sometimes  in  large  quantitict;  i 
the  latter  case  the  presence  of  much  clot — when  a  patient  deacrilMiti 
motion  as  being  like  red-currant  jelly — forms  an  exception  to  the  itn 
ment  that  the  motions  are  fluid ;  but  usually  the  blood  is  liquid,  aad 
then  bright  red,  showing  that  the  bleeding  has  been  recent.  Commoi 
it  is  passed  with  the  motion,  although  not  intimately  mixed  with  it ;  a 
if  the  latter  contain  any  solid  particles  small  clots  of  blood  will  adhoc 
them.  Occasionally  it  distinctly  follows  the  motion,  and  rarely  it  | 
cedes  ir.  These  differences  probably  depend  upon  the  anatomic^il  rdit 
of  the  bleeding  ulcer  to  the  motion  which  is  evacuated.  The  clots  b 
be  flat  and  smooth  on  one  surface  and  shreddy  on  the  other,  suggest 
that  they  have  been  recently  detached  from  the  floor  of  an  ulcer.  I 
few  instances  the  patient  was  unaware  that  he  was  ill  until  he  detec 
blood  in  his  motions. 

Although  after  constipation  a  motion  consisting  of  little  but  » 
faeces  may  be  passed,  yet  when  diarrhwa  is  present  very  little  fe 
matter  is  seen  in  the  evacuations,  and  what  there  is  consists  of  a 
small  lumps  scattered  about  in  the  fluid.  In  some  cases  a  little  nu 
has  been  observed,  but  it  is  never  present  in  large  quantities,  nor  in 
form  of  little  transparent  pellets,  as  in  cases  of  follicular  ulcent 
Often  shreddy  masses  looking  very  like  sloughs  are  seen :  they  \ 
much  in  colour  and  size ;  under  the  microscope  they  are  generallv  si 
tureless,  although  occasionally  leucocytes  may  be  noticed,  and  there 
be  indications  of  epithelial  cells ;  probably  their  structure  has  1 
destroyed  by  the  action  of  the  contents  of  the  large  intestine.  In  on 
two  cases  a  little  pus  is  said  to  have  been  present  in  the  evacuations, 
this  is  cerUiinly  exceptional ;  enough  pus  to  be  easily  recognisable  is  n 
seen.  In  one  case,  in  Guy's  Hospital,  the  amoeba  coli  was  found.  S: 
the  other  symptoms  about  to  be  described  are  superadded  to  the 
and  diarrhcefi. 

The  most  frequent  of  these,  and  one  of  the  e^irliest,  is  vomii 
Often  when  pitients  are  admitted  into  hospital  they  say  they  ] 
vomited  incessiintly,  or  have  brought  up  everything  they  have  tal 
but  usually  under  rest  in  bed  and  careful  dietary  the  vomiting  beo 
much  less.  Sometimes  it  is  an  unimportant  feature  in  a  case  •  \ 
patients  indeed  never  suffer  from  it.  I  have  known  the  vomi 
contain  blood  in  a  case  in  which  the  ulcei-ation  was  confined  to  the  1 
intestine ;  the  blood  came,  no  doubt,  from  the  rupture  of  some  s 
vessel  in  the  stomach,  throat,  or  gullet  ;  a  matter  of  no  surprise 
these  patients  frequently  have  granular  kidneys.  Neither  the  vomi 
the  constip'ition,  nor  the  diarrhoea  stand  in  any  proportion  to  the  an 
ulceration,  but,  like  the  pain,  are  to  be  regarded  as  due  to  the  irritatic 
nerves  exix)sed  on  the  floor  of  the  ulcer.  The  loss  of  fluid  by  vomiting 
diarrha?a  is  probal)ly  the  auise  of  the  thirst,  which  may  be  a  great  troi 
Nausea  may  be  complained  of,  either  without  vomiting  or  in  associfl 
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ith  it.     The  tongue  is  iisimlly  covered  ifith  a  dirty  white  fur ;   but 

the  diseaae  processes  it  l*t'come«  red  and  djy  with  a  brown  fur.      If 

,e  be  seriously  ill  the  patient  has  the  drawn  face  charactenatic  of  alxlo- 

inal  disease,  and  occasionally  there  is  considerable  sweating.  The 
aklomen  i^  commonly  distended,  and  the  |xTistakic  movements  of  the 
intestine  nmy  be  visible.  A  rectal  exiimination  should  never  be  omitted, 
iliecause,  as  in  a  patient  I  saw  recently,  it  is  sometimes  possible  to  feel 
the  nleeration  ;  in  one  case,  which  occurred  before  nkemtivo  colitis  was 
a  reeogniHi'd  malady^  the  surgeon,  feeling  an  idcer,  cunclnded  that  the 
piitient  had  malit^nnnt  disease  of  the  rectum  or  sigmoid  flexure,  and 
perforniefl  left  lumbar  colotoroy.     At  the  post-mortem  examination   on 

I  A  patient  under  my  care  iJi  1 893,  one  large  and  several  small  ulcers, 
of  sutticient  age  for  one  of  them  to  have  extended  through  the  internal 
Bphincter  into  the  perirectal  connective  ti&sue,  were  found  just  inside  the 
anus.  During  life  the  diagnosis  of  ulcerative  colitis  was  obviuus,  but  I 
had  examined  the  patient  s  rectum  three  weeks  before  deaths  when  the 
\  whole  of  the  nnicous  membrane  which  coultl  be  reacheci  by  the  tinger  was 
found  inUict.     The  ulcerative  prru'es**  may,  therefore,  extend  rapidly. 

The  general  symptoms  are  such  as  would  naturally  be  expected. 
Tlie  patient  gnidnalty  ijeccmies  wasted,  antennc,  and  excessively  weak,  so 
that  he  lies  in  beil  looking  l>hMjdlos8,  sallow  and  extremely  ill.  No 
doulit  these  symptoms  are  due,  to  a  considerable  extent  if  n*it  entirely, 
to  the  diarrlnea  and  losa  of  bh»od.  The  pulse  is  feeble,  and  ha^mie  nuir- 
nuirs  may  be  heard.  Irregular  pyrexia  is  often  [>resent,  the  temperature 
ranging  between  100"  antl  102  ;  but  towards  the  end  of  the  illne«8,  if  the 
patient  be  very  collapsed  and  exhausted,  it  may  be  8ul*nornial,  The 
highest  temjieratiire  I  have  seen  was  in  a  girl  who  waa  in  the  Hospit^il 
from  October  2\  till  her  de-fUh  on  November  lii  ;  her  temperature  was 
always  ^M^tween  102  and  103  »  often  over  H>3  ,  and  twice  it  reached  104^. 
A  girl  in  the  lIo?4piial  in  189H,  under  Dr.  Gooflhart,  had  a  temperature 
which  ranged  hetween  102''  iintl  \iH°  ;  and  i)r  Sharkey  gives  a  case  m 
which  lU4Mj^  w;is  attained.  Towards  the  end  of  the  p^itient's  life  there 
may  be  muttering  delirium  and  other  symptoms  of  the  tv^ihoid  state. 
The  cause  of  death  is  U8Ually  exhaustion,  and  in  some  cases  it  is  distinctly 
accelerj*ted  l>v  hirmurrhage.  Ck*casi<uially  peifnration  of  tfie  floor  of  an 
ulcer  with  corLseijuent  peritonitis  is  responsil>le  for  the  result ;  and  in  one 
patient  tio  perforation  could  be  found  altlu>ugh  acute  peritonitis  was 
present :  iis  the  intestinal  intlammation  whs  very  severe,  it  ap^wared  prob- 
able  th.'it  the  peritonitis  was  due  to  direct  extension  of  the  inflammatory 
process  through  the  walls  of  the  gut  It  is  noteworthy  that  al though,  as 
will  be  shown  directly,  ulcerative  colitis  is  fretjtiently  associated  with 
gramd?ir  kidneys,  suflerers  from  it  do  not  often  8h(»w  signs  of  uramia. 

i*m^<ttsi>'. — Akhuugh  jwitients  who  come  into  the  Hospit^il,  ami  who 
are  thnught  to  be  sufl'ering  from  ulcerative  colitis,  are  occasionally  din- 
charged  cured,  still  the  prognosis  is  very  grave- — so  grave,  indeed,  that  it 
is  quite  likely  that  most  of  these  pitSents  were  not  suflt^ring  from  ulcera- 
tive colitis  at  all ;  this  diagnosis  has  sometimes  been  confldently  made 
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when  pofit-mortem  examination  has  shown  the  bowel  to  b©  onljr  rdddcned. 
On  the  other  hand,  even  fatal  cases  oceasioTially  show  an  Att^npit  at 
repair  of  the  niceratcd  surface.  Therefore,  all  we  win  say  is»  ihAl  wUk 
certainly  the  raoriality  is  ven^  high  it  is  not  yet  proved  that  the  dkaM 
cannot  end  in  recovery.  The  shortest  ca^o  I  know  was  in  a  nuui  whodiod 
collapsed  soon  after  admisBion  to  the  Ilospilal,  Ho  said  that  Uiroc  dayt 
previously  he  hiid  heeii  suddenly  t^ken  with  severe  diarrhavi  anil  ziliduoitfiai 
pain.  In  the  colon  were  several  largo  acute  ulcersL  At  first  «ght  it 
might  be  thonght  that  the  acutenees  of  this  ca«e  was  clue  to  the  fact  that 
there  were  also  eight  or  ton  similar  ulcers  in  the  snuill  intestine  frcun  tbf 
dnrMjeiiUTu  dosvnw.inls  ;  but  anuther  case^  in  which  ideers  were  found  high 
up  in  the  small  iritostine,  doea  not  6upp<jrt  this  view.  Occjuiiotially 
pfitients  sUite  that  they  have  lH3en  liable  t^:i  diarrhcea  for  a  long  time — in 
one  case  jis  long  aa  two  years — ^but  this  is  quit^3  exceptional  ;  the  fiatient 
is  usually  dc^ad  \nthin  eight  weeks  from  the  corameneoraent  of  the  tUneai. 
The  symptoms  which  esiK?fially  inrlicfite  a  speedy  terniinaticm  arc  greai 
tympanites,  much  loas  of  blood,  very  profuse  diairhcea,  and 
high  temperature. 

Diatfjwsis. — Although,  no  doubt,  confusion  might  arise  betweao  nlmi- 
tive  colitis  atid  dysentery,  in  practice  they  are  not  often  eonfotiDc{6d»  fat 
both  dise^ises  are  rare  in  England.  I  have  already  said  tfajit  tb<t 
violent  tenesmna,  the  burning  pain  at  the  anus,  the  constant  dc«irc  to  go 
to  stool,  and  the  scanty  meat-washing  evacuations  which  are  characteiiiitac 
of  dyscntcr}^  help  to  sopiirat^  it  from  ulcerative  colitis.  Then,  Uio,  thm 
is  the  lack  of  a  history  of  residence  abroiid  and  of  dysent-cry  contrftet«d 
there.  If  it  be  ultimately  establis^hod  that  dysentery  is  due  tc»  a  particnkr 
variety  of  amceba,  the  presence  of  this  in  the  motions  may  heJp  in  dm 
gnosis;  but  it  is  quite  possible  that  as  the  morbid  anatomy  of  uleemtm 
colitis  is  much  the  siime  as  that  of  dysentery,  the  former  tiiiMMitia  may 
be  due  to  another  variety  of  amiwba.  It  is  highly  prol*able  that  a  point  ol 
practical  distinction  between  the  two  diseases  may  l>e  that  nlrcrniive  oohtii 
is  hiinlly  ever  as  acute  as  an  acute  case  of  dysentery  ;  while  on  the  otlrn^ 
hand  it  is  never  so  chronic  as  are  moat  of  the  eases  uf  chronic  dywtmi 
that  we  see  in  England. 

In  actual  practice  the  difficulty  of  diagnosis  is  umiany  lo  Mptttmlc 
ulcerative  colitis  from  malignant  disease  of  the  large  intestine^  fircnn  iii^ 
testinal  obstruition,  ajid  from  some  form  of  [irimary  anipmia.  The  diffw- 
ential  fliagnusis  from  the  first  of  these  will  readily  occur  tu  the  rcjidfr. 
A  mistake  is  usually  due  rather  to  faulty  examination  of  thr^  [mtictni 
any  reid  difficulty.  F<*rtunately  the  form  of  intestinal  obstnidkni 
likely  to  be  mistaken  for  ulcerative  colitis  is  intussusception*  whidt, 
ever,  is  very  rare  at  the  age  at  which  ulcerative  colitis  is  most  conunan : 
the  importance  oi  diagnosis  is  so  gre^t  tliat  wheiiever  a  jwilirnt  cuoMsa 
us  with  what  we  consiiler  to  be  either  intestinal  ulwtructiou  or 
colitis  we  must  never  forget  the  possibility  of  error.  1  have  knoim  tkt 
severity  of  the  anannia  in  a  case  of  ulcerative  colitis  8U|>gefil  BornB  ptmmwf 
blood  conditioUi  but  after  a  few  days  of  careful  observiUloii  ibe  dilioilltjr 
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"cleared  up.  I  have  never  heard  of  typhoid  fever  simulating  ulcerative 
colitis;  but  one  piitient,  who  also  h.id  severe  bronchitis,  ivas  at  first  thought 
to  he  sutferirjg  from  tuberculosis  ;  the  pulmonary  signs,  however,  remained 
statioriary,  and  a  correct  diagnosis  was  sotm  formed.  Once  I  .saw  ulcera- 
tive colitis  overlooked  in  a  patient  who  had  a  Urge  abscess  in  his  liver  j 
the  diarrhoea  from  which  he  suU'ereil  was  supposed  to  be  tine  to  the  leak- 
age of  the  abscess  into  the  intestine.  However,  he  was  moribund  when 
seen.  It  is  worth  while  to  repeat  that  as  the  ulceration  often  extends 
low  down  in  the  rectum,  a  rectal  examination  should  never  be  omitted ; 
if  necessary,  an  anesthetic  should  be  given  and  a  speculum  used.  It 
may  be  well  also  to  warn  the  physician  against  a  diagnosis  of  syphilis  in 
such  a  aise  ;  in  syphilis  tlie  anus  is  always  implicated. 

Morbid  anuiomt/, — Any  pirt  of  the  large  intestines  may  he  affected, 
and  generally  the  ulceration  has  no  special  distribution  ;  but  in  one  case 
it  is  siiid  to  have  been  most  marked  along  the  mesenteric  att^ichment  of 
the  liowel :  in  another  it  appeared  U)  follow  the  longitudinal  muscular 
bands.  A  tyj)iad  case  of  my  own,  in  addition  to  ulceration  of  the 
colon,  showed  ulcers  in  the  vcrmifoim  appendix.  In  an  extreme  case  the 
nniscular  coat  is  exposed,  the  floor  of  the  ulcers  can  be  distinctly  seen 
to  consist  of  the  bundles  of  muscular  fibres^  and  the  ulceration  is 
so  extensive  that  only  islets  of  muc^jus  membrane  are  left  here  and 
there :  often  these  are  considerably  swollen,  and  consequently  they  look 
tiiller  than  t!jey  otherwise  would  do  ;  and  frequently  they  are  more  or  less  . 
stJilked  beciiuse  of  the  ulceration  which  iindenninea  them.  The  result  of 
this  is  that  a  careless  oliscrver  takes  the  islets  of  mucous  niembratie 
for  polyp(»id  growths,  and  the  exposed  muscular  coat  for  the  natimil 
level  of  the  colon.  The  colon  may  lie  much  dilated,  and  where  it  is  not 
ulcerated  the  muscular  wall  la  sometimes  hy|^>ertro|jhied.  The  peritoneal 
surface  over  the  ulcer  is  usually  normal  ;  but  it  may  lie  much  corigested, 
and  if  the  floor  of  the  ulcer  is  sloughing  there  may  be  a  little  local 
peritonitis  around  it.  The  vessels  of  the  murous  membrane  are  dilated^ 
and  sometimes  the  membrane  is  blacky  as  though  from  long-standing 
congestion.  The  ntmd>er  of  ulcers  varies  from  one  or  two  to  several 
dozens ;  but  while  ulcers  of  recent  date  are  often  more  or  less  circular, 
and  vary  in  size  from  a  pea  to  a  tive-shilling  piece,  by  the  time  death 
occurs  their  shape  is  usually  xery  irregular  ;  and  occasionally,  like  all 
chronic  intestinal  ulcers,  they  show  a  tendency  to  become  transverse. 
When  numerous  they  run  one  into  the  other,  and  pnKhicc  a  series  of 
ulcerated  surfaces  so  irregular  in  shape,  that  the  comparison  maile  by 
MM.  Bertrand  anci  Fontanto  the  irregular  pieees  of  a  child's  gcogiaphical 
puzzle  is  very  apt,  Genemlly  at  the  time  of  the  anttjpsy  no  sloughs  are 
to  be  seen  ;  but  in  a  few  c«ises  one  or  two  ulcers  have  shown  a  ragged 
surface,  indicating  that  a  slough  has  been  recently  detached,  and  if  the 
patient  has  dieii  early  in  the  disease  they  may  be  seen  adherent  to  the 
ulcers.  It  is  extremely  rare  to  see  any  attempt  at  repair  ;  in  one  case  the 
account  of  the  post-mortem  examination  states  that  in  Iwth  the  large  and 
small  intestine  there  were  several  pigmented  spots  of  old  ulcers,  but,  bo 
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\  diov  U  never  nnj  evidence  of  constriciion  of  the  Wwel. 

r  ileomtion  exteiidd  right  through  the  muscular  and 

results ;  this  may  huppeii  in  any  part  of  the 

III  one  case  the  floors  of  the  ulcers  wer©  so  thin  tliAt 

Uitle  pmches.     Karely,  as  in  caaeo  reeordcd  hr  I'r 

mtik  T^  lAzanis  Barlow,  the  perforations  are  very  ntimcroos. 

pttforations,  which  are  also  seen  in  some  cases  of  typboid 

to  explain  ;  for  as  the  patients,  if  we  vcmj  judge  Ur  ibdr 

long  survive  the  first  perforation,  tbere  seems  notfiBjr 

to  ap|)ean      Perhaps  the  explanation  lies  in  t]i#  fbet 

6ei  up  l»y  the  first  |>t?rforation  so  softens  iho  floor  of 

they  rapidly  give  way.     All  the  ulcers  m^y  1%©  tti  m 

but  if  the  pat } cut  die  Ciirly  in  the  course  of  th« 

membrane  of  the  colon  is  found  to  show  a  higUjr 

rsd  sorfaioe  covered   with  many  recent  ulcers.      1  hmtt 

m  which  the  whole  colon  was  in  this  st4ite  ;  tbete 

m  toore  than  a  bnndred  superficial  ulcers  varying  in  mm 

A  to  a  threepenny  i>ii>ct'.      When  th«  disnise  is  in  this  etrtf 

el  the  bowel  is  so  softened  that  it  is  gometinieii  descrilied  is 

&  Mjr  be  possible  in  the  same  case  to  see  all  gradatiooe  lietiraQ 

mak  kle  stiiges  of  the  process  ;  and  even  when  the  ulcers  are  of 

and  depth  they  may  !>e  still  surrounded  by  a  rttj 

The  disease  seems,  therefore,  to  go  thrtai^  just 

anulcemtive  process  in  other  jwirts  of  th»*  bfjtlr.    Tbaie 

mtf  satisfactory  naked   eye  or  histological   evidence   that  tlm 

l^tfi  by  ulceration  of  the  solitary  follicles^  although  in  a  fern 

Mlicles  may  be  seen  to   be  ulcerated*  and  in  one  esse 

e(  ibms  contained   a  be^td   of  pus ;  so  unimpcjrtunt^   however,  is 

in  ulcerative  colitis  tliat  it  wi^  seen  in  niine  of  tht 

I  published  in  1888  <50).     Th«  diifercnce  bt^twecn  the  tw© 

fl  be  given  more  fully  when  wo  come  to  speak  of  fullicu] 

Tie  luescnteric  vessels  are  never  mentioned  as  thromli 

\  of  the  |>ost-mortc'ra  examination  rarely  slates  that  the 

are  enlarged.      It  is  clear  from  this  description  that  it 

t  wiii  MpoBsible  to  tell  from  looking  at  the  liowrl  whrthtT  tbi^ 

^tilet^yeenteryor  ulcerative  colitis  :  but  I  have  ali*t*ady  potnt^xl 

'  reasons  for  sejwmting  the  two  di&cascs. 

the  small   intestine  is  afTecte<i  as  well  as  tbi?  col( 

and  the  process  is  much  more  severe  and  apparcnity 

ia  the  coloiL     In  one  case  there  was  also  a  siiiall  cileer  t 


H»  Hnr  ii  eften  fatty. 

^Igfel^Mly  the  process  is   one  of   acute  iriHammation,     Wken 

^^  ^i»  mtkf  in  the  disease  the  hypeni^mia  is,  as  jti6t  menikMed^ 

*^1  to  cause  considerable  redness  of  the  m neons  menittfaiii^ 

^^  and  swollen,  and  may  contain  Fmall  hanBorrliigea 

there  is  a  considerable  accumulation  of  small 
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fiubmueoiia  layer.  This  severe  inflammation  leads  to  necrosis  of 
portiorig  of  the  mucous  raembrane,  which  is  got  rid  of  either  as  small 
particles  or  as  sloughs.  In  this  way  ulcers  of  various  depths  are  produced^ 
leaving  the  swollen  islets  of  mucous  and  submucous  mcnilirane.  Com- 
monly the  muscular  coat  is  not  much  affect ed,  btit  some  increase  of 
leucocytes  niiiy  bo  seen  in  it*  Frequently  the  only  chanjje  in  Licbcrkuhn's 
crypts  is  that  the  e]>ithelium  is  cknuly  and  swollen  ;  where  thei-e  is 
ulceration  they  are  cut  off  flush  with  the  ulcer,  unless  it  be  so  di»c(i  that 
they  are  destroy ei  Occasioniilly  the  upper  fKirt  of  ihe  follicle  gets 
blocked,  with  the  result  that  the  lower  [lart  of  the  ghind  is  much  distended. 

Aimcmkd  di^sea,^^, — About  half  the  patients  who  die  of  ulcerative 
colitis  show  no  disease  in  any  organs  of  the  body  except  the  intestines^ 
and,  if  perforation  has  taken  place^  the  peritoneum.  The  coincident 
dis6Ai68  that  in  any  way  suggest  a  sp^^cial  association  are  Brighl's  disease, 
gout,  and  suppuration  of  the  liven  The  association  of  chronic  interstitial 
nephritis  with  ulceration  of  the  colon  has  long  been  known.  Case  23 
of  Bright's  **  Tubular  View  of  the  Morbid  Appearances  occurring  in  100 
Cases  in  connection  with  Albuminous  Urine "  (5)  is  that  of  a  woman 
aged  40,  in  whom  the  kidneys  were  "hard,  rough,  and  lobulatcd/*  and 
the  large  intestine  was  "ulcerated  throughout."  Mr.  H.  B.  Kobinson  has 
recently  recorded  a  case  in  the  Patholoffioil  Societf^'s  Transactkms  which 
shows  the  relationship  very  well,  and  another  has  lieen  described  by  Dr* 
Bannatyne  (3).  Among  the  twenty-three  Ciises  of  which  I  have  notes  of  the 
condition  of  the  kidney,  chronic  interstitial  nephritis  was  present  in  six, 
and  in  at  least  four  of  these  the  renal  change  was  advanced.  One  of  the 
six  patients  was  also  suffering  from  lead  poisoning,  and  two  of  the  seventeen 
whose  kidneys  were  healthy  had  innate  of  soda  in  their  joints. 

The  association  of  abscesses  in  the  liver  with  ulcerative  colitis  is 
rare,  and  requires  a  little  consideration.  It  is  well  known  that  small 
multiple  pya^mic  abscesses,  accompanied  by  rigors  and  the  usual  symptoms 
of  pviemia,  may  occur  when  there  is  any  source  of  infection  in  the 
periphery  of  the  portal  vein — ^such  as  an  ulcer  of  the  stomaeh  or 
intestines,  an  anul  fistula,  an  operation  for  piles,  ulceration  of  the  gall- 
bladder, abscess  in  the  spleen,  disease  of  the  pancreas,  appendicitis,  or 
disease  of  the  female  pelvic  viscera.  But  when  we  consider  how  common 
many  of  those  conditions  are,  it  is  remarkable  that  portal  pyaemia  is  so 
rare.  In  thirty  consecutive  cases  of  ulrerative  colitis,  which  have  either 
been  under  my  care  or  of  which  I  hiive  read  the  description  of  the 
autopsy,  pyaamic  abscesses  of  the  liver  were  only  found  once. 

There  is  very  strong  evidence  that  some  forms  at  least  of  dysentery 
are  due  to  an  amoeba,  and  that  this  microbe  can  be  taken  up  by  the 
portal  vein  and  produce  in  ihe  liver  the  large  solitary  tropical  abscess 
which  is  so  well  known  [title  art.  **  Ama^bic  Abscess  of  Liver,"  vol.  iv.] 
This  usually  occui^s  in  those  who  have  dysenteric  ulceration  of  the 
intestine,  and  may  occasionally  be  associated  with  multiple  pytemic 
hepatic  abscesses  due  to  the  intestinal  ulceration  ;  or  it  may  occur  with- 
out any  dysenteric  ulceration;   and  as  in  these  cases  the  amtteba  has 
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been  found  in  the  pus  of  the  hepatic  abscesses  it  appears  that  this  microbt 
like  the  scolices  of  the  tsenia  echinococcus,  can  Trithout  anj  inUsdu 
ulceration  gain  access  to  the  radicles  of  the  portal  vein,  and,  witixx 
causing  any  intestinal  ulceration,  set  up  a  suppurating  cyst.  We  may  nod 
in  passing,  the  curious  fact  that  although  the  amoeba  and  scolices  mo 
swarm  in  the  intestine  the  abscesses  they  set  up  in  the  liver  are  sin^ 
These  facts  have  a  parallel  in  ulcerative  colitis.  Instances  of  krj 
abscesses  of  the  liver  in  association  with  ulcerative  colitis  have  bw 
recorded  by  Fagge  (18)  and  Dickinson  (11),  and  the  recent  records 
post-mortem  examinations  at  Guy's  Hospital  contain  another  instance  iz 
woman  aged  30.  Two  years  ago  I  had  under  my  care  a  case  of  ulcend 
colitis,  in  which  the  sequence  of  events  was  difficult  to  interpret ;  bat 
was  very  probable  that  the  patient,  like  the  cases  of  dysentery  just  nu 
tioned,  had  both  the  large  solitary  form  and  the  multiple  pyaemic  vane 
of  abscess  in  his  liver  (53).  Lastly,  it  may  be  that  those  cases  of  solita 
abscess  of  the  liver  occasionally  found  in  persons  who  have  never  be 
abroad,  and  who  have  received  no  injury,  are  due  to  the  fact  that  t 
micro-organism  of  ulcerative  colitis  has,  like  the  amoeba  of  dysenta 
reached  the  liver  without  causing  any  intestinal  ulceration. 

Treatment, — Unfortunately  this  avails  but  little.  The  patient  mi 
remain  in  bed  and  be  kept  warm.  If  the  pain  be  very  severe  \ 
abdominal  fomentations  are  comforting.  The  diet  should  consist  of  mi 
custard,  jelly,  blancmange,  and  such  like  articles  of  food  ;  vegetables  a 
fruits  should  be  avoided,  and  beef  tea  will  probably  increase  the  diarrhc 
Three  or  four  ounces  of  brandy  every  twenty-four  hours  are  generally  use! 
Bearing  in  mind  the  abdominal  pain,  and  that  the  diarrhcea  is  ofl 
excessive,  opium  is  probably  the  best  drug  to  prescribe.  In  a  severe  a 
the  patient  should  be  kept  well  under  its  influence;  it  matters  lit 
what  preparation  is  given.  As  a  rule  a  grain  every  four  hours  m 
be  ordered  to  begin  with,  and  if  this  does  not  suffice  the  dose  may 
gradually  increased;  sometimes  a  starch  and  opium  enema  is  mi 
efficacious  in  checking  the  dianhoea  than  opium  by  the  mouth. 
course,  if  the  patient  be  suffering  from,  interstitial  nephritis  it  ^ 
be  necessary  to  use  great  caution  in  prescribing  opium;  in  any  c 
it  is  doubtful  whether  it  is  wise  to  push  it  to  such  an  extent  as 
cause  actual  constipation.  Half  or  three-quarters  of  a  pint  of  a  satursJ 
solution  of  boracic  acid  at  about  100°  F.  may  twice  a  day  be  let  to  i 
slowly  into  the  bowel  through  a  long  rectal  tube  introduced  as  far 
possible,  while  the  hips  are  well  raised.  Considering,  however,  " 
extremely  intractable  nature  of  the  disease,  I  am  dispensed  to  think  t 
it  may  be  justifiable,  in  some  cases,  to  make  an  artificial  anus  just  ab 
the  caecum,  to  let  the  faeces  be  discharged  through  it,  and  then  to  svrii 
the  whole  of  the  largo  intestine  from  the  artificial  anus  to  the  natc 
anus  with  boracic  solution  twice  a  day.  The  artificial  anus  could 
closed  later  as  in  membranous  colitis. 

To  relieve  the  vomiting  a  drop  of  tincture  of  iodine  in  half  an  ounc< 
water,  or  three  drops  of  dilute  hydrocyanic  acid  in  an  ounce  of  an  e£ 


veacing  mixture,  may  l>o  pven  every  hour.  If  these  fail,  trial  may  be  mafle 
of  ten  gT'ains  of  each  of  bicarbonate  of  BOflium  and  carbonate  of  liismuth 
suspended  in  an  ounce  of  water  viiih  suffieient  mucilage.  If  the  rectal 
hiemorrhage  is  dangerous,  an  ounce  liquor  ferri  perchloridi  diliUec!  with 
three  ounces  of  water  should  be  injected  per  i^ectum  as  far  up  the  colon  as 
poasiblc. 

IV,  FolHeular  ulceration. — This  condition  is  far  more  common  in  the 
large  intes?tine  than  in  the  small  It  begins  with  an  accumtilation  of  small 
round  cells  in  the  solitary  follicles,  which  therefore  swell.  Soon  the 
epithelial  covering  dies  and  ruptures,  and  then  there  follows  disintegra- 
tion of  the  follicles,  the  result  being  many  small  ronnfi  ulcers,  beginning 
as  a  minute  depression  in  the  centre  of  the  follicle,  and  having  sharply 
cut  edges,  perhaps  a  little  overhanging,  but  never  bevelled.  These  ulcers 
do  not  extend  deeply,  although  tbey  may  extend  latemlly  a  little  beyond 
the  follicle  ;  for  the  process  of  disintegration  usually  advances  a  little  way 
in  the  submucous  coat  round  the  follicle,  and  the  ulcer  then  becomes 
somewhat  flask  -  shaped.  In  a  well- marked  example  the  gut  is  quite 
honeycombed  by  these  circular  ulcers,  which  vary  in  size  from  a  hemp  seed 
to  a  largo  pea.  I  have  not  met  vnih  any  case  in  which  there  was  cicatri- 
sation ;  in  fact,  none  of  the  cases  in  our  autopsicitl  reports  is  mentioned  as 
healing ;  nor  is  perforation  ever  recorded,  the  floor  of  the  ulcer  being 
always  the  muscular  coat.  Occasionally  ulcers  are  descnbed  as  running 
together  to  form  an  irregular  ulcerated  surface,  but  this  is  not  common. 
The  mucous  membrane  between  them  is  not  usually  aflectedy  except  that 
in  their  immediate  vicinity  there  is  a  considerable  collection  of  small  cells. 
Sometimes  at  the  poat-mortem  examination  a  bead  of  pus  will  be  found  in 
some  solitary  follicles,  and  if  the  patient  had  lived  this  minute  abscess 
would  have  burst,  and  a  follicular  ulcer  would  have  resulted  ;  but  it  is  by 
no  means  certain  that  all  follicular  ulcers  are  preceded  by  suppuration. 

The  patients  in  whom  follicular  idceration  is  found  have  always  died 
of  some  other  disease,  often  of  the  gastro-intestinal  tract ;  thus  I  find  that 
of  ten  adults  one  had  dysentery,  one  cancer  of  the  rectum,  one  membranous 
colitis,  one  typhoid  fever,  and  one  a  femoral  hernia.  Of  the  other  five, 
three  were  the  subjects  of  tubercle,  but  none  of  them  happened  to  have 
tubercular  ulceration  of  the  intestine ;  one  died  of  multiple  sarcoma,  and 
the  fifth  of  a  retro-peritoneal  malignant  growth.  Ten  instances  are  too 
few  for  the  deduction  of  averages;  but  in  order  that  they  may  be  added 
to  future  cases  I  may  state  that  of  the  ten  adults  seven  vrere  males ;  and 
that  the  ages  varied  from  17  to  54,  Follicnlar  ulceration  of  the  colon 
occurs  about  once  in  every  500  post  mortem s  made  at  Guy's  Hospital,  It 
is  never  diagnosed  during  life,  for  the  symfitoma  of  the  fatal  diseaae  quite 
overshadow  any  that  might  bo  attributed  to  the  ulceration.  Occasionally 
it  is  seen  in  the  small  intestine,  and  there  it  does  not  differ  from  the 
ulceration  as  it  occurs  in  the  colon.  Follictilar  ulcers  are  rarely  foimd  in 
cases  of  ulcerative  colitis  ;  when  they  are  present  they  should  be  regarded 
as  a  complication,  for  there  is  no  reason  to  believe  that  ulcerative  colitis 
begins  particularly  in  the  follicles. 
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Inflammation  of  the  solitary  lymph  nodules  of  the  colon,  going  otti 
follicular  ulceration,  is  proportionately  mure  frequent  iu  children  than  ■ 
adults.  Thus  Holt  met  with  follicular  ulcers  in  the  intestine  in  twotj 
out  of  seventy  fatal  cases  of  infantile  non-tubercular  diarrhoea.  Tki 
were  never  seen  in  cases  that  had  lasted  less  than  a  week,  and  tbe  pn^ 
portion  of  follicular  ulceration  was  highest  in  those  cases  which  had  lifM 
more  than  ten  weeks.  He  found  that  cases  with  considerable  foUkok 
ulceration  ran  a  slower  course  than  other  varieties  of  diarrhcea,  and  tk 
marked  pyrexia  and  blood  in  the  stools  were  exceptional.  In  two  of  ik 
twenty  cases  the  ulcers  were  in  the  small  intestine  only  ;  in  fifteen,  in  t^ 
colon  only  ;  and  in  three,  in  the  colon  and  small  intestine.  Wlien  in^ 
small  intestine  they  were  always  near  the  c»cum.  The  commonest  vm 
for  the  ulcers  was  the  descending  colon  and  sigmoid,  and  in  this  regin 
they  were  most  numerous,  largest,  and  deepest.  In  children  as  in  adoh 
it  is  very  rare  to  find  any  evidence  of  healing  in  follicular  ulcers.  Softemi 
in  the  centre  of  a  follicle  often  occurs  as  an  early  post-mortem  change  i 
the  intestines  of  children  ;  a  depression  forms,  and  the  condition  miy  \ 
mistaken  for  early  follicular  ulceration. 

It  is  common  in  persons  dying  of  various  diseases,  especially  in  tl 
colon,  to  find  the  follicles  enlarged,  swollen,  and  prominent  without  u 
ulceration.  I  have  noticed  that  they  are  especially  well  marked  in  Ux 
cases  of  exophthalmic  goitre. 

In  children  the  solitary  follicles  of  the  intestine  in  the  normal  sta 
are  hardly  visible  to  the  naked  eye ;  but  in  the  large  intestine  tb 
are  often  seen  projecting  above  the  surface;  and  they  may  have 
black  dot  in  their  centre,  when  the  intestine  presents  the  well-kncr 
shaven  beard  appearance.  This  is  especially  common  in  children  w 
have  died  of  diarrhoea. 

V.  Vascular  ulceration.  —  This  is  clearly  of  two  kinds,  venaui  « 
arterial. 

With  regard  to  the  venous^  I  cannot  do  better  than  quote  from  TTJ 
and  Moxon,  who  say :  "  Ulceration  of  the  large  intestine  is  one  of  ( 
most  common  post-mortem  appearances  we  meet  with  ;  in  persons  long 
with  various  visceral  complaints  we  often  find  large  ulcers  in  various  pa 
of  the  large  bowel,  but  more  especially  in  the  csecum,  ascending  col< 
and  sigmoid  flexure.  These  are  mostly  of  a  chronic  character  with  rais 
indurated  edges  ;  some  spreading,  while  othera  are  healing.  They  prohal 
have  the  same  pathology  as  many  ulcers  on  the  leg  connected  with 
retardation  of  the  venous  circulation.  These  ulcers  have  their  length 
the  direction  of  the  transverse  course  of  the  bowel,  passing  around 
circumference.  In  cases  of  phthisis  and  tubercular  disease  it  is  i 
uncommon  to  find  such  ulcers,  and  not  apparently  having  a  tuberculc 
character." 

As  the  circulation  through  the  portal  vein  is  probably  somewl 
impaired  in  cases  of  cirrhosis  of  the  liver,  it  is  not  siuprising  to  find  vem 
ulcers  of  the  colon  in  association  with  this  disease.  An  instance  occurred 
me  last  year,  in  a  man  who  had  died  of  cirrhosis  of  the  liver,  and  in  wh< 


1  ulcer  was  foutid  in  the  colon  3  feet  6  incliea  above  tlie  sigmoid  Hexiire. 
I  find  that  &t  Guy  ^s  Hospital  these  venous  ulcers,  showing  no  trace  of  growtli 
or  tubercle,  are  aha  found  chiefs j  hi  i»ersans  who  have  died  of  phthisis  or 
maligTKint  disease.  Thromliosis  uf  the  mesenteric  veins  aHeeta  the  small 
intestine  ;is  well  as  the  large  ;  but  in  either  it  will  cause  much  reddish 
liviUity  and  swelliiig  of  the  mueous  membriine.  This  may  go  on  to 
ulceration. 

There  are  at  least  three  varieties  of  ulceration  of  the  colon  produced 
through  the  artenal  system. 

The  mesenteric  vessels  may  be  blocked  by  emboli,  and  thus  ulceration 
may  com]jlieate  malignant  endocanlitis.  In  a  wclb marked  ease  the 
endjulism  leads  to  gangrene  of  the  bowel,  h;emorrhage  tnto  its  swollen 
eoat<8,  and  dilatation  of  the  veins ;  and  the  nlceiation  which  fulldws  may 
le^ul  to  perforation.  Although  peritonitis  usually  supervenes  even  if  no 
perforfition  has  taken  place,  1  was  once  much  struck  with  the  fact  that 
while  the  interior  of  the  bowel  was  gangrenous  there  was  no  local 
peritonitis.  The  main  symptoms  arc  intense  alHlominal  p4un  and  tender- 
nesSj  and,  if  the  |witient  live  long  enough,  there  may  lie  tympanites  and 
foul  stools  eonliuning  blofxl  ;  but  it  is  remarkable  that  severe  results  of 
obstruction  of  the  mesenteric  vessels  may  be  found  post-mortem,  although 
no  symptoms  have  been  present  during  life.  This  variety  of  ulceration 
has  been  pnjdueed  by  artificial  emlKilism. 

In  the  second  variety  ulceration  of  the  colon  may  be  caused  by 
throndxisia  nf  the  mesenteric  artery  or  of  one  of  it«  branches.  The 
following  are  good  instances  of  this  ;  the  first  was  a  remarkable  case  under 
Mr.  Howse  (29); — The  patient,  a  woman  aged  4^\  had  gangrene  of  one  of 
her  legs.  At  the  imst-mtntemexamination  thecorresjHjnding  femoral  artery, 
the  aorUi^  atid  the  superior  mesenteric  artery  were  thmmlioscd.  There 
was  peritonitis,  a  cnmmunication  lietween  the  small  intestine  and  ascending 
colon,  ami  another  l>ctvvecri  the  small  intestine  and  descending  colon.  The 
descending  colon  contained  Tuuuerous  small  pigmented  idcers  ;  in  the 
ea?cum  there  was  an  extensive  ulcer,  and  in  the  small  intestine  many 
sloughy  ulcers  were  fouml,  A  woman,  aged  ^i^i^  who  was  under  Dr. 
Newton  Pitt,  died  in  1891:  she  had  mitral  stenosis  and  thrombosis, 
which  completely  occluded  the  inferior  mesenteric  artery.  The  colon  and 
htst  five  feet  of  the  ileum  were  intensely  engorged  and  ecchyraosed.  This 
change  would  proUably  have  gone  on  to  ulcerution.  Some  authors 
mention  that  the  |»ressiu-e  of  timiours  on  the  mesenteric!  arteries  may  lead 
to  uteeratitni  of  the  intestine.  In  the  fnllovvitig  ease  this  had  happened, 
in  the  small  intestine.  A  woman,  a^red  60,  had  a  large  Ivniphoniatous 
mass  in  her  mesentery.  The  correspontbtig  part  of  the  small  intestine 
w^as  in  parts  deeply  stained  with  bile  and  sloughing;  in  oilier  parts 
the  mucous  memiirane  had  sloughed^  leaving  an  tdcer ;  and  at  one  spot 
there  was  an  idcer  three  inches  long. 

The  thiix!  variety  of  nrlerial  ulceration  is  that  which  depends  upon  im- 
perfect circulation  through  the  mesenteric  arteries,  ovting  to  atheroma 
of  the  aorta»     The  following  case  is  a  good  instance  of  this ; — 
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A  man,  aged  66,  was  admitted  in  1880  under  Mr.  Bryant  for  giogn 
of  the  legs.  Most  of  the  vessels  of  the  body  were  extremely  atberowioi 
and  the  atheroma  of  the  aorta  had  much  diminished  the  orifices  of : 
mesenteric  vessels.  The  colon,  which  had  in  some  parts  a  woniKit 
appearance,  was  extensively  ulcerated. 

Vl.  HsBmorrhagic  ulceration. — In  some  diseases  submucous  extn 
sations  of  blood  take  place  into  the  colon,  and  these,  no  doubt,  m^j  In 
down  and  lead  to  ulceration.  HaE;morrhagic  ulcers  are  usuaUj  sb 
shallow,  rounded,  and  discrete,  although  occasionally  two  or  tluvei 
run  together ;  submucous  haemorrhages  may  commonly  be  seen  in  tl 
neighbourhood. 

It  is  well  known  that  persons  suffering  from  chronic  Bright  s  din 
are  liable  to  haemorrhages  in  any  part  of  the  body  ;  and  it  is  also  kiM 
to  those  who  make  many  post-mortem  examinations  that  these  pat» 
occasionally  present  ulcers  in  the  intestines,  or  even  in  the  stomach.  ^ 
and  Moxon  drew  attention  to  the  fact  twenty  years  ago.  It  may 
as  Dr.  Dickinson  suggests  (12),  that  submucous  haemorrhage  is  oneca 
for  the  ulceration.  He  gives  eight  cases  in  which  submucous  hjei 
rhages  in  the  intestine  were  found  in  chronic  Bright's  disease,  and 
liability  of  these  patients  to  haemorrhages  was  demonstrated  by  the 
that  they  were  present  in  the  retinae  of  all  those  i^rhose  eyes  i 
examined.  Every  one  must  allow  that  submucous  hsemorrhages  mai 
associated  with  ulcers  in  the  colon,  for  it  is  proved  by  Dr.  Dickinson's 
other  cases.  For  instance,  in  1888  a  man  who  had  been  in  G 
Hospital  died  under  the  care  of  Dr.  Taylor ;  the  kidneys  were  grant 
there  were  numerous  superficial  ulcers  and  submucous  haemorrhagi's  i 
the  caecum  and  in  the  ascending  colon.  But  after  hearing  Or.  Dickins 
paper,  I  could  not  help  feeling  that,  although  some  intestinal  ulcers  fo 
in  the  subjects  of  Bright  s  disease  are  very  probably  haemorrhagic,  yei 
could  not  be  thus  explained ;  for  it  must  be  rememl>ered  that,  as  AV 
and  Moxon  have  taught  for  many  years,  enteritis  and  colitis  are  not 
common  complications  of  this  disorder,  and  we  might  fairly  expect  i 
sometimes  before  death  they  would  proceed  to  ulceration.  Then  ag 
ulcerative  colitis  is  often  associated  with  Bright's  disease,  and  in  a  se' 
case  the  swelling  of  the  mucous  membrane  and  the  whole  intensity  of 
process,  which  may  lead  to  the  denudation  of  several  feet  of  mui 
membrane,  shows  that  the  ulceration  cannot  have  originated  in  submui 
haemorrhages.  They  may  be  present  near  the  ulcers,  it  is  true,  but  su 
they  ought  sometimes  to  be  regarded  more  as  evidence  of  the  intensit 
the  inflammation  than  as  the  cause  of  the  ulceration. 

The  view  here  expressed  that  haemorrhage,  although  a  cause,  is 
from  being  the  sole  cause  of  intestinal  ulceration  in  Bright  s  disease, 
been  recently  supported  by  Dr.  Rinnatyne  (3),  who  has  reported  two  c* 
In  one  it  is  probable  that  the  ulcers  were  haemorrhagic,  but  the  other 
an  unmistakable  example  of  ulcerative  colitis. 

Submucous  haemorrhages,  leading  to  ulceration,  may  occasionally  o< 
in  other  general  diseases — such,  for  instance,  as  purpura,  scurvy, 
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■e%*ere  forms  of  anaemia.  In  a  case  of  Addison's  disease  under  Dr. 
iCarriiigtoti  there  were  some  small  intCMtioal  olcei's,  and  even  the  inlestinal 
miicuus  membrane  showed  the  pigmentation  diaracterislic  of  the  disease. 

VIL  Trophic  ulceration.— Dr.  Acland  and  Mr.  Turgett  have  lioth 
i  the  qiieHtion  whether  disease  of  the  centml  ntuvoiia  system  can 
•use  idcei  ation  of  the  colon.  Dr.  Acland'a  lirat  aise  ( 1 )  was  a  man  aged 
37,  who  died  of  syphilitic  myelitis  opposite  to  the  fourth  dorsal  vertebra. 
There  was  some  ascending  degeneration  in  the  posterior  columns,  but 
little  or  no  deseemling  degeneratinn  in  the  lateral  columns.  The  intestines 
were  enormously  disteutle<lj  antl  there  w:is  early  purnlent  pentonitis. 
*'  ScfLtteretl  at  intervals  over  the  niucoua  surface  of  the  small  intestine 
^ere  piitches  varying  in  size  from  |  to  1 J  inch,  which  were  dark,  almost 

ik,  and  surrounded  by  injected  vessels. "  There  was  a  large  patch  just 
alx>vo  the  cseeum  and  one  below  it.  The  second  case  was  also  one  of 
syphilitic  disciiso  of  the  cord.  The  colon  and  stomach  wero  gi-eatly 
disteufle*!.  The  former  had  scattered  through  it  ''small  olcersj  usually 
in  groups  of  four  and  live."  *'Thev  were  circular,  one-eighth  of  an  inch  in 
diameter,  aiul  perfectly  clean  cut"  On  the  lesser  curvaluie  of  the  stomach 
was  a  similar  gnmp  of  ulcers. 

Mr.  Targett'a  ease  (4  4)  was  a  man  aged  50,  who  dic<l  on  the  fifth  day 
after  fi-ictiire  of  the  fourth  anrl  fifth  lumhwir  vertebro?.  The  second  day 
after  the  accident  persistent  diarrhoea  Bet  in,  arul  it  continued  till  (ieatL 
There  was  no  naked  eye  damage  to  the  cord  or  cauda  e<puua.  The 
mucous  mcmbnme  of  ihe  w  hole  of  the  large  intestine  showed  many 
superficial  oval  ulcers  varying  from  J  to  i  inch  in  diameter.  There  was 
a  slotigh  on  the  floor  of  many  of  these  ulcers. 

In  the  Guys  Hospital  Reports  (25)  I  recorded  the  case  of  a  w^oman 
who  had  double  descending  lateral  sclerosis,  secortdary  to  cerebral  dis- 
ease. Four  days  beftn-e  death  very  severe  diarrht^a  set  in.  The  colon 
showed  inti^nse  colitis,  the  mucous  membrane  being  rough,  granular,  and 
ecchymosed. 

There  is  a  specimen  in  the  Guy's  Hospital  ^iuseum  showing  enteritis 
of  the  lower  part  of  ileum.  The  infiamed  part  is  thickened  and  con- 
tractedj  the  mucous  membrane  is  covered  with  granular  lymph.  All  the 
coat5  of  the  bowel  are  infiltrated  with  small  ruuml  cells.  The  patient 
w^j^^is  a  woman  aged  35,  who  was  admitted  utnler  Dr.  Pitt  for  ha^niutemesiB 
and  severe  anmmia.  At  the  autopsy  the  left  lolx^  of  the  cerebellum  was 
softcnedj  there  was  a  larg«  chronic  ulcer  in  the  stmuach,  aucl  a  few  patches 
of  auperficfal  ulceration  in  the  colon.  Tliere  is  also  another  specimen 
showing  numerous  small  round  ulcers  which  occupied  the  whole  of  the 
colon.  In  some  the  muscubu*  coat  is  exposed  ;  in  othei-s  a  thin  pellicle 
covers  the  tloon  This  sjKTinien  was  taken  fmm  a  man,  aged  51,  who 
was  admitted  under  Mr,  Lam*  for  fracture'd  spine  in  the  lumliar  region 
with  complete  pfiraplegia.  He  died  fourteen  days  after  the  accident, 
having  had  diarrha'a  for  some  days  before  death.  In  another  case  of 
fracturcil  spine  in  the  lower  dorsal  and  lumbar  region,  also  under  the 
care  of  Mr.  Lane,  the  patient  lived  for  two  mouths,  and  post-mortem  a 


mild  degree  of  colitis  was  found  and  one  guporficml  ulcer  in  the  oakiL 
Blood  was  piLssed  during  life,  A  patient  under  the  care  of  I>r.  F»  Tajkr* 
who  during  life  showed  symptoms  of  lt>cnnir»tor  atfixy  And  uleeraliiw 
colitis,  ret!t?atly  difd  in  Guy's  Hospital  The  spinid  cord  showed  tilt 
cluingen  €^haracteri.stic  of  locomotor  ataxy,  an<l  the  intent  liiii  thc«e  of 
ulcenitive  colitis.  Kocently  I  have  seen  a  patient  with  undoubted  JoQ^ 
motor  htiixy  and  all  the  symptoms  of  ulcerative  colitis. 

It  would  be  unvvise  to  draw  any  conclusions  from  so  tew  csMt,  Irat 
these  case.^  should  direct  our  attention  to  the  state  of  the  colon  or  tlie 
small  intestines  in  diseases  of  the  nenous  system.  Seeing  the  ima^  wiUi 
which  lied •; ores  and  cystitis  ix^cur  on  lesions  of  the  spindtl  cord,  il  ift 
hardly  surprising  that  ulcers  are  occasionally  found  in  the  ImjwcL 

Br.  Cowan  (10)  has  called  attention  to  the  frequent  occurr«not  of 
enteritisj  colitis,  and  intestinal  ulceration  in  the  insane,  and  is  incliDri 
to  rcganl  the  intestinal  changes  as,  in  some  cases,  s4?cotidAry  to  tki 
nervous  disease.  But  according  to  Enrich  (16)  the  postulate  in  nut  At 
all  proved  ;  he  lays  great  stress  on  the  general  lowered  vitality  of  lunatieii 
rendering  them  an  easy  prey  to  disease  of  all  sorts.  Most  of  his  eatmmib 
which  the  condition  of  the  colon  was  Tiot  due  to  some  rccognis^ed  diseic^ 
either  had  gangrene  of  the  lungs,  and  so  might  have  hud  scpticiriiiiai  or 
they  were  iiith -eaters. 

Vni,  Dilatation  of  the  colon* — Cases  in  which  the  larg«  inl^itiiie  ii 
dilated  may  he  divided  into  fmtr  groups:  (i.)  The  first  eooCaiia  Umm 
in  which  the  distension  is  entirely  gaseous,  is  not  due  to  any  obstHWlNIl, 
and  is  only  one  syniptofn  of  some  other  illness.  It  is  often  seoi  is 
association  with  {wcitonitis  and  typhoid  fever,  and  it  mny  ucctir  with 
almost  any  severe  illness.  Usually  there  is  at  the  satne  time  tmn^ 
distt^ision  of  the  small  inti^stine.  When  extreme,  it  is  not  only  flistr«siijig 
to  the  patient,  hut  it  is  of  great  importance^  for  it  adds  cunaiderablj 
to  the  danger  of  the  original  disease  ;  it  greatly  hampers  the  inov^ 
ments  of  the  heart  and  lungs,  thus  caiLses  jwdpit?iti«tn  and  dilficultj 
of  breathings  and,  if  it  occur  in  association  with  heart  di^aise,  it 
particularly  dangerous.  In  an  extreme  case  the  abdomen  is  rurr  tfi^ 
tended  an<l  tense ;  it  hardly  moves  on  respiration :  it  is  hyper-n»Dinajrt 
on  pi3rcussiQn ;  the  tympiinitic  note  extends  well  into  the  flanks ;  tbr 
liver  is  pushed  up  so  that  the  hepsitic  dulnesa  dews  not  reach  to  the  lovfr 
margin  of  the  ribs,  and  the  splenic  dulne.'vs  is  ohlitenitcd.  If  tlie  dis- 
tension or  tyniy)anites,  as  it  is  usuidly  calliHl,  alTect  one  part  of  die 
intestine  much  more  than  another,  the  shape  of  the  distended  p^ri  f&sf 
1>e  visible.  The  patients  are  nearly  always  constipated  ;  thev  do  not 
usufdly  pass  mnch  flatus  by  the  rectum,  nr>r  by  the  stomach  ;  but  tktj 
com|ilain  i>f  ImrfMirygmi,  which  may  bo  audible  to  bystanders  {fidt  mt$t 
p.  509,  Pat.  d.  of  Heart  Diseiuse). 

The  gfis  in  the  intestine,  acconling  to  Bertio,  consista  of  cKrI:wnitc  add 
and  hydrogen,  and  Holfmann  (27),  <iuoiing  from  Planer  and  Uuj^  sari 
that  marsh  gas  is  also  frequently  present  At  the  poai-moitiii 
examioatiou  all  that  is  observed  is  that  the  intestine  is  ciistendedt  ad 
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that  its  u.ill^  are  consequently  Btreteheti  ami  thin  ;  sometimes  the  diaten- 
aion  is  eriDrmous,  for  the  cohjn  has  been  stated  to  be  as  big  as  a  man's 
thigh.  The  cause  of  the  dilaUtion  is  prol^ably  paralysia  of  the  muscular 
coat  of  the  bowel*     The  only  diffieuliy  of  ttitifrwxsis  likely  to  o<icur  is  in 

J  the  distinction  of  this  condition  from  those  rare  cases  in  which  there  is 

l^as  in  the  peritoneal  cavity. 

The   tnatmeiU    of    tymjmnites    is   difficult   and    uncertain ;    and    its 

Imppearance    is   very    unwelcome.      Various  camiinativ  cs,  especially   the 

Iftromatic  oils,  are  usually  recommenrled*  They  are  conveniently  given 
in  drops  upon  sugar,  and  may  jierLapa  be  of  some  use  in  gaseous 
distension    of    the    stomach  ;    but   although    I    have    often    given   them 

»I  have  never  seen  them  of  any  use  in  serious  cases  of  distension  of  the 
large  intestine  ;  indeed,  in  some  diseases,  such  as  peritonitis  and  typhoid 
lever,  they  hardly  seem  suitable  drugs.  Enemas  give  a  better  chance 
vi  success ;  the  turpentine  and  asafa'tida  enemas  of  the  P'hamiacoiKBia 
are  often  used  ;  sometimes  they  certainly  afford  relief,  frequently  they 
fail  In  other  cases  three  quarts? rs  of  a  pint  or  a  pint  of  soap  an<l  water, 
or  half  a  pint  of  warm  olive  oil,  may  be  injecteil  up  the  rectum,  but  as 
with  carminatives,  so  with  enemas,  we  pmperly  shrink  from  much  u«e 
of  them  in  typhoid  fever  or  j^ioritonitis.  Any  of  these  means  may  bo 
supplemented  by  hot  fomentations  applied  to  the  al^domen.  The  attempt 
is  often  made  to  draw  off  the  g*vs  from  the  bowel  by  passing  a  long  tube 
up  to  the  sigmoid  flexure,  but  this  usually  fails  ;  nor  is  this  result 
surprising  when  we  remember  that  the  apeiture  in  it  may  be  blocked 
w^hen  the  tube  is  in  contact  with  the  iiitcstinal  wall  It  is  easier  to  pass 
the  tulKe  high  if  the  patient  lies  on  his  left  side. 

Puncture  of  the  bowel  has  been  recommended,  and  this  operation  is 
commonly  done  in  veterinary  practice.  There  is  a  description  of  it 
as  performed  upon  sheep  in  Hardy's  far  frmn  the  MmhHng  Crowd, 
Bertin  (4)  mentions  a  case  in  which  it  was  p^^rfoitned  fifty  times  on 
the  same  patient  without  the  least  accident.  Still,  it  is  a  proceeding 
which  should  only  be  attempted  when  other  means  have  failed  and  the 
tympanites  is  clearly  dangerous  to  the  jmtient's  life,  A  very  tine  trocar  and 
canula,  which  have  been  previously  l>oiled>  should  be  used  ;  and  after  the 
trocar  has  been  ivithdrawn,  and  while  the  gas  is  escaping  from  the  canula, 
the  aWominal  walls  should  be  gently  pressed  so  m  to  make  them  follow 
the  intestine  as  it  collapses.  The  puncture  is  best  made  in  the  uuddle 
line,  for  here  the  alKiominul  walls  are  very  thin  ;  and  into  the  transverse 
colon,  as  this  is  usually  much  distended.  The  benefit  is  rarely  permanent, 
for  the  gas  quickly  gathers  again.  Acupuncture  should  never  be  employed, 
as  it  may  lead  to  the  escape  of  gas  into  the  peritoneal  cavity. 

(ii)  The  second  group  contains  those  cases  in  which  the  distension  of  the 
colon  is  due  to  some  solid  substance  within  it»  In  the  hunum  subject  it 
is  excessively  rare  for  the  distending  substance  to  come  from  outside  the 
body  ;  but  concretions  consisting  of  a  little  frecal  matter  incorporated 
with  vegetable  fibres,  hair,  and  oat  husk  have  been  found,  and  a  good 
deal  of  phosphate  of  lime  is  usually  precipitated  from  the  contents  of  the 
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intestine,  and  this  sometimes  makes  the  concretion  as  hard  as  «  ttot 
These  stony  masses  are  found  in  the  intestines  of  many  vegetable-fe(&; 
animals,  especially  perhaps  of  horses,  cows,  and  goats.  They  comdtat 
one  variety  of  bezoards,  a  name  applied  to  all  calcareous  concnoa 
found  in  animals.  They  are  much  commoner  in  the  small  intestine  th 
in  the  large. 

The  substances  not  introduced  from  without  may  be  galI-ston« 
impacted  feeces.  The  former  may  be  as  large  as  a  hen's  egg,  and  usoJ 
get  into  the  duodenum — or  more  rarely  directly  into  the  colon — by  ma 
of  a  fistulous  communication  with  the  gall-bladder.  A  very  good  enn] 
is  recorded  by  Dr.  Wilks  (53),  in  which  a  young  lady,  after  sevenU 
days'  obstruction  of  the  bowels,  passed  two  gall-stones  which  seemed 
represent  a  cast  of  the  gall-bladder.  The  total  weight  of  the  sta 
was  380  grains,  and  the  greatest  circumference  of  the  larger  was 
inches.  Both  gall-stones  and  foreign  bodies  introduced  from  with 
are,  however,  so  rare  in  the  colon  that  they  need  not  be  further  discuss 
Mr.  Eve  has  (collected  a  series  of  cases  of  intestinal  obstruction  < 
to  gall-stone  (17),  and  Mr.  Mayo  Robson  has  recently  (39)  publishei 
paper  on  the  same  subject.  In  both  these  papers  the  operative  treatm 
is  discussed. 

Distension  of  the  colon  by  faecal  matter  is  of  great  clinical  importu 
as  it  is  of  common  occurrence.  The  faecal  mass,  which  is  often  of  v 
large  size,  is  usually  in  the  sigmoid  flexure  or  in  the  descending  colon, 
have  known  a  mass  in  this  position  mistaken  for  a  large  tumour  of 
kidney.  The  subject  of  distension  of  the  colon  from  foreign  bodic 
fully  discussed  in  the  articles  "Constipation"  and  "Intestinal  Obstracti< 

(iii.)  The  third  group  contains  those  cases  in  which  the  dilatation  of 
colon  is  due  to  some  organic  obstruction  in  front  of  the  dilated  gut. 
these  the  intestine  hypertrophies  as  well  as  dilates,  and  the  hy 
trophy  is  almost  entirely  of  the  circular  fibres  of  the  muscular  coat ; 
the  longitudinal  may  be  somewhat  more  uniformly  spread  and  n 
numerous  than  usual.  This  muscular  hypertrophy  may  render  peristi 
easily  ^dsible ;  but  this  appearance,  though  common  in  the  small,  is  very  ] 
in  the  large  intestine.  The  intestinal  contents  retained  behind  the  «i 
ture  usually  set  up  some  colitis,  which  may  proceed  to  ulceration,  when 
well-known  "  distension  ulcers "  are  produced.  This  is  a  bad  name, 
there  is  no  reason  to  suppose  that  the  mere  distension  causes  the  ul< 
The  colitis  is  shown  by  swelling  and  injection  of  the  mucous  membr 
and  in  severe  cases  the  inflammatory  process  advances  so  far  that 
mucous  membrane  is  dark  and  sloughy.  The  ulcers  may  consiBi 
nothing  but  a  slight  loss  of  substance  of  the  epithelial  surface ;  or 
whole  intestine  for  several  feet  behind  the  obstruction  may  be  covi 
with  irregular  ulcers,  as  was  the  case  with  a  woman  in  whom,  as  a  re 
of  malignant  disease  of  the  rectum,  "  the  whole  of  the  colon  above 
stricture  was  distended  and  worm-eaten  by  small  ulcers."  These,  as  t 
increase  in  size,  come  to  have  ragged  edges  and  run  one  into  the  ot 
producing  a  large  area  of  ulceration.     Often  the  muscular  coat  is  expo 
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tid  sometimes  even  perforation  of  the  serous  cont  with  consequent  fatal 
peritonitis  takes  place.  The  rnpi(!ity  of  this  intlaramatory  ulcerative 
process  niURt,  of  course,  depeml  much  u|M)n  the  compietem^s  of  the  ob- 
struction and  the  naturo  of  the  roUineil  contents.  Sometimes  it  is  very 
rapid,  as,  for  instance,  in  the  case  of  a  ^voman  who  was  admittt^d  into 
Guy's  Hospital  under  Dr.  Cioojlhart  in  1884  for  intestinal  obstruction  of. 
nine  days'  duration.  At  the  autopsy  vohiilus  of  the  sigmoid  and  acute 
colitis  were  found  ;  the  distended  sigmoid  was  covered  \nih  in-egular 
ulceration  on  its  mue<>us  surface  ;  two  of  the  idcers  were  deep  and  nearly 
perforating.  This  ca.se»  however,  is  exceptional,  for  distension  ulcers  are 
commonest  in  association  with  chronic  obstruction,  and  are,  therefore,  most 
frequently  met  with  behind  malignant  growths  or  im[mcted  fcecos.  The 
ulcers  themselves  when  exposcni  appear  to  have  existed  for  some  timet  and 
they  may  even  be  pigmented.  It  is  enrious  to  note  that  they  may  be  a 
very  long  way  behind  the  obstruction  without  any  ulcers  in  the  intervening 
bowel ;  thus  in  one  case  tbey  were  found  only  in  the  ca?cum  and  ascending 
colon,  although  the  obstruction  was  due  i<^  carcinoma  of  the  sigmoid.  It 
must  not  be  forgotten  that  this  colitis  may,  after  the  obstruction  has  l>eeii 
overcome,  be  difficult  to  treat;  and  it  is  the  caiiae  of  the  severe  diarrhoea 
which  sometimes  follows  when  after  long-standing  faecal  impaction  the 
bowels  have  at  last  been  opened.  It  will  subside,  however,  under  rest  in 
bed,  careful  diet,  warmth  to  the  aljdomen^  and,  if  neceasary,  an  occasional 
starch  and  opium  enema. 

The  dilatiiiion  behtrid  an  organic  obstruction  misy  be  very  great,  and 
then  it  leads  to  considerable  distension  of  the  abdomen.  By  careful 
watching  of  the  peristaltic  movement^  by  percussion  and  by  palpation, 
we  can  often  make  out  whether  it  is  tlie  large  or  the  small  intestine 
which  is  dilated  ;  but  it  must  not  lie  forgotten  that  a  dilated  small 
intestine  may  be  ft«  large  or  larger  than  the  colon,  and  often  lies 
transversely  in  the  abdoraem  On  the  other  hand,  a  disteniled  transverse 
colon  may  bend  iluwn  towards  the  pul>e3  like  a  coil  of  small  intestine^ 
and  the  sigmoid  may  be  so  distended  as  to  rciich  quite  over  to  the  rightr 
aide  of  the  abdomen.  Considerable  or  even  extreme  dilatation  of  the 
colon  is  not  uncommon  in  the  insane,  I  need  hardly  add  that  slight 
distension  of  this  part  of  the  bowel  often  occurs  in  persons  of  a  con- 
st i[mtcd  habit 

(iv.)  The  fourth  group  contains  those  very  rare  cases  of  so-called 
i<liopathic  dilatatiou  of  the  colon.  While  I  was  writing  this  article  Dr. 
Herringham  and  ^Ir,  Bruce  Clarke  brought  a  case  before  the  Clinical 
Society,  and  I  found  that  they  and  I  had  discovered  the  same  cases 
scattered  through  medical  literature.  The  rarity  of  the  condition  will 
be  evident  from  the  fact  that  only  about  twelve  cases  can  be  found 
in  those  medical  records  of  the  last  forty  years  to  which  access 
can  be  had  in  London,  and,  curiously,  all  these  cases  are  English  or 
American.  Wo  have  had  no  case  at  Guy*s  since  1880,  during  which 
period  about  8000  post-mortem  examinations  have  been  performed.  The 
reiiBon  why  it  is  difficult  to  be  precise  as  to  the  number  of  cases  recorded 
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is  that  it  is  doubtful  whether  some  of  them  should  not  be  regarded  i 
long-standing  cases  of  faecal  impaction.  This  criticism  applies  pi! 
ticularly  to  Dr.  Bristowe's  first  case  (6),  for  the  patient^  a  girl  ;iged 
years,  had  always  been  subject  to  constipation,  and  her  bowek  had  m 
been  open  for  seven  weeks  before  admission.  On  her  death  the  \a{ 
intestine  was  enormously  dilated  from  the  caecum  to  a  point  within  2  iocb 
of  the  anus,  and  was  completely  filled  with  faeces.  Perhaps  also  Peicock 
case  (37)  of  a  man  aged  28,  always  constipated,  who  had  had  a  bad  att« 
of  fsecal  impaction  at  1 7,  and  in  whom  hard  faecal  accumulation  had  bei 
broken  up  more  than  once,  belongs  rather  to  this  group.  In  him  ako  d 
large  intestine  was  very  much  distended,  being  6  to  8  inches  in  diamete 
it  contained  fifteen  quarts  of  a  semifluid  greenish  fseces,  and  the  muoo 
membrane  was  much  ulcerated.  In  this  case  the  abdominal  distensc 
"  which  made  him  appear  like  a  woman  just  before  her  confinemen 
was  associated  (with  displacement  of  the  heart  and  liver  upwards)  wi 
oedema  of  the  legs,  penis  and  scrotum,  and  with  albuminuria — these  \ 
symptoms  being  apparently  due  to  pressure  on  the  vena  cava  or  re 
veins. 

Putting  aside  the  cases  which  may  have  been  duo  to  hm, 
impaction,  an  apparently  well-defined  group  stands  out  among  tb 
which  remain,  namely,  those  in  which  the  sigmoid  fibxure  only 
distended.  The  following  six  cases  fall  under  this  head  : — Mea 
Herringham  and  Bruce  Clarke  (26)  give  the  case  of  a  man  over  70  i 
had  always  been  of  an  extremely  constipated  habit.  Six  years  ago 
had  had  an  attack  similar  to  the  present,  but  it  had  been  overcome 
strong  purgatives.  For  the  last  six  years  he  had  bad  little  or  no  trtya 
in  this  way,  but  his  bowels  had  now  not  been  open  for  eight  day&  1 
abdomen  was  distended,  enemas  and  purgatives  failed  to  relieve  him,  \ 
he  died  of  perforation.  The  sigmoid  flexure  was  found  enormon 
distended,  and  resembled  a  dilated  stomach.  Its  walls  were  hyj 
trophied,  and  its  inner  surface  ulcerated  and  gangrenous.  There  y 
more  than  one  perforation ;  the  rest  of  the  intestine  was  normal.  C 
stipation  lasting  eight  days  can  hardly  be  regarded  as  sufficient  to  h 
produced  this  condition  of  the  sigmoid.  Sir  John  Banks's  (2)  pati< 
a  man  aged  50,  was  found  to  have  the  sigmoid  flexure  so  distended  tl 
bent  on  itself,  it  filled  the  abdomen  ;  it  was  2  feet  in  circumference. 
Chapman's  case,  a  male  deaf  mute  aged  58  (8),  the  sigmoid  bent 
itself  filled  the  abdomen ;  its  circumference  was  1 4  inches.  It  1 
actiully  got  up  between  the  right  lobe  of  the  liver  and  the  diaphnu 
Money  and  Paget's  case  (33)  showed  the  sigmoid  to  consist  of  two  la 
sacs  even  bigger  than  an  ordinary  dilated  stomach.  Dr.  Gee's  (20)  { 
case  was  that  of  a  boy  aged  4i,  in  whom  the  sigmoid  was  f«aind  to  c 
sist  of  two  huge  sacs  lying  vertically  side  by  side,  one  in  the  right  1 
of  the  abdomen,  the  other  in  the  left.  The  greatest  circumference 
the  sigmoid  was  1 3  inches.  His  second  case,  also  in  a  boy,  was  v 
similar.  The  distinguishing  characteristic  of  these  cases  is  that 
sigmoid  is  enormously  distended,  filling  the  whole  of  the  front  of 


Hbdouion.  It  is  in  shape  like  a  dilated  stomach,  and,  in  Chapman  s  case, 
it  is  stilted  thai  tho  longer  curvature  measured  20  inches,  tli6  smuller 
10  or  12.  The  result  of  thia  arrangement  is  that  it  i:i  often,  as  in  Dr. 
GtiQs  cuse,  described  as  consisting  of  two  huge  sacs  lying  side  hy  side. 
The  view  udoptod  hy  some  speakers,  when  Herri nghiim  and  Bi-uce  Clarke's 
|)aper  was  reail,  was  that  a  slight  accumulation  of  faeces  at  one  p;irt 
of  the  sigmoid  leads  to  kinking  of  it;  that  this  increases  hoth  the 
obstruction  and  the  accumulalion  of  fjeccs,  and  thus  one  reacts  on  the 
other.  But  it  seems  to  me  thai  this  expluiation  is  not  certain,  and 
aevend  questions  will  have  to  bo  answered  before  it  is  acce[>ted.  VChy, 
if  tbere  is  thus  an  obstruction  at  the  luwer  part  of  the  Bigmoid,  is  this 
part  of  the  bowel  so  enormously  distended  and,  in  these  six  cases,  the  rest 
of  it  80  little  distended  or  not  at  all  1  Then,  again,  these  patients  were 
not  excessively  constipated.  For  instance^  although  Herringham  and 
Bruce  Clarke's  patient  had  been  of  a  constipated  habit,  it  so  happened 
that  before  the  fatd  dif^tcnaion  of  his  sigmoid,  **  for  the  last  six  months 
he  had  had  little  or  no  trouble,  tho  bowels  had  been  open  regularly 
without  more  than  an  occasional  mild  aperient"  When  seen  he  had 
only  l>een  suffering  from  want  of  action  of  the  h«*w^el  for  eij^ht  days.  Then 
we  must  remember  that  though  obatruction  about  the  sigmoid  and  rectum 
from  fajcal  impaction  or  growth  is  very  common^  the  condition  we  are 
describing  is  very  rare  ;  and  from  none  of  the  descriptions  of  the  six 
ciises  do  we  gather  that  the  distended  sigmoid  w'as  full  of  fieces  :  in 
fact,  it  is  i|uite  clear,  from  some  of  the  descriptions,  that  this  was  not  the 
case.  Then  in  some  instances,  even  shortly  before  death,  the  obatruction 
waa  not  eompletei  for  in  I^r,  Gee's  first  case  there  was  diarrhoeji  up  to  death. 
It  is,  I  think,  more  probible  that  this  local  dilatiition  of  the  sigmoid  is 
comparable  mther  with  the  cases  of  dilatation  of  the  stomach  without 
obstruction  of  the  pylorus.  And  I  notice  that  Kolleston  and  Haward,  in 
a  paper  pul>lished  after  I  wrote  this  account,  adopt  the  same  view.  The 
one  is  often  assc>eiated  with  dyspepsia,  the  otber  with  fatilty  action  of  the 
bowek  ;  but  in  both  the  precise  relationship  of  tho  perverted  action  to 
the  dilatatioti  is  obscure,  and  in  neither  is  it  easy  to  be  Bure  of  tho  cause 
of  the  condition.  Why  the  sigpmoid  sh"uld  be  more  afToeted  than  any 
other  part  of  the  bowel  is  not  clear  to  us  ;  but  it  must  bo  remembered 
that,  according  to  some  authors,  as  to  Trastoiu^  (45),  it  is  the  habitual 
storehouse  for  fieccs  between  the  acts  of  defsecation,  and  that  slight 
dilatation  of  it  is  common. 

The  following  case.%  in  which  tho  dilatation  was  near  the  sigmoid 
rather  than  of  it,  prohibly  belong  to  the  same  clinical  group : — 

The  first,  recoided  by  Messrs.  Walker  and  Griffiths  (47 )»  was  that 
of  a  lioy  aged  It,  whose  abdomen  was  enlarged  and  tympanitic 
soon  after  birth  ;  his  bowels  were  regular  at  first,  but  afterwards  ho 
suffered  from  constipation,  althotigh  they  could  ahvays  be  Oj^ened  by 
enemas,  and  it  does  not  appear  that  there  was  ever  any  obstruction. 
His  appetite  was  bad,  his  breathing  was  short,  wind  would  occasion- 
ally "roar   away,"  and    then   the   distension  lessened.       So    diHtfuderl 
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was  be,  that  although  his  height  was  only  4  ft.  the  abdomen  measanl 
23  inches  from  the  ensiform  cartilage  to  the  pubes,  and  its  greatest  gin] 
was  3  ft.  11  inches.  On  opening  the  abdomen  after  death,  it  appon 
filled  with  an  enormous  coil  of  intestine,  looking  like  a  flexed  thigiin 
leg,  formed  by  the  transverse  and  descending  colon,  the  latter  23  inches  i 
circumference.  The  sigmoid  and  ascending  colon  were  somewhat  enlargB 
The  floor  of  the  thoracic  cavity  was  so  pushed  up  that  it  resembled 
shallow  pie-dish  ;  from  the  top  of  the  diaphragm  to  the  suprasternal  nod 
was  only  2  J  inches.  The  peritoneal  coat  of  the  affected  bowel  wag  thk 
the  muscular  coat  was  hypertrophied,  and  there  was  no  submnco 
tissue ;  the  mucous  membrane  was  thick,  often  denuded  of  its  epithelin 
and  in  a  state  of  chronic  inflammation. 

The  second  case,  also  in  a  boy,  was  recorded  by  Dr.  Kolleston  and  1 
Warrington  Haward  (41).  He  was  twelve  years  old  at  death,  and 
had  suffered  from  attacks  of  constipation  and  vomiting  together  v 
a  distended  abdomen  since  the  age  of  two  months.  The  descending  eo 
and  the  caecum  were  enormously  dilated. 

Another  case  is  recorded  by  Messrs.  Little  and  Callaway  (2 
The  patient  was  an  imbecile  male  aged  34,  w^ho  had  alw 
had  an  inordinate  appetite ;  and  after  eating  an  unpecled  orai 
and  a  pound  of  Banbury  cakes  was  taken  with  abdominal  pain  \ 
sickness.  Apcrienti  acted,  but  the  next  day  extreme  distens 
was  noticed,  the  circumference  at  the  umbilicus  being  45  inches.  ' 
heart  was  very  much  displaced,  and  he  sank  on  the  seventh  day.  Tl 
was  enormous  diktation  of  the  transverse  and  descending  colon,  and 
the  sigmoid,  the  muscular  and  mucous  coats  of  which  were  very  thick 

The  fourth  case  is  recorded  by  Dr.  Goodhart  (23),  and  probi 
Dr.  Herringham  is  right  in  classing  it  with  these  cases,  althoug 
had  previously  associated  it  with  ulcerative  colitis.  The  patien 
girl  aged  17,  had  noticed  abdominal  distension  for  eight  mon 
during  which  time  constijmtion  alternated  with  diarrhcBa.  She  died  f 
perforation.  The  large  intestine  was  dilated  from  the  c«ecum  to 
anus,  but  the  dilatation  was  not  local,  as  in  the  other  cases,  nor  wa 
so  extensive.  There  was  a  considerable  amount  of  ulceration.  \^ 
(49)  gives  a  case  of  an  elderly  man  in  whom  the  transverse  colon 
distended  in  the  form  of  a  loop,  but  it  is  just  possible  that  w 
adhesions  of  the  small  intestine  were  the  cause  of  this. 

In   Bristowe^s     case    of    a    male,    aged    24,    there    was    so    n 
diarrhoea  and  so  much  ulceration,  that  it  is  very  doubtful  whethe 
should  be  included  in  this  category ;  I  shall  therefore  leave  it  out  of 
sideration. 

Osier's  case  (35)  forms  a  connecting  link  between  the  group  of  di] 
tion  of  or  near  the  sigmoid  and  those  of  dilatation  of  other  parts  of  the  cc 
The  patient,  a  coloured  boy  aged  10,  was  thin,  but  enormously  distec 
in  the  abdomen.  He  was  not  particularly  constipated,  and  often 
diarrhoea  and  vomiting.  Intestinal  peristalsis  could  be  seen.  For  a  1 
washing  out  the  bowel  with  water,  introduced  with  a  long  tube  when 
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hips  were  elevated,  led  to  some  relief ;  but  this  waa  slight,  and  the  pain 
anil  vomiting  continued.  The  abdomen  was  opened.  It  was  clear  there 
waa  no  stricture*  The  signiuid  was  IB  inches  in  circumference,  the 
c(»?cuin  was  half  this  size,  and  the  bowel  progressively  incrLMsed  in  size 
from  the  caecum  to  the  sigmoid,  which  waa  folded  on  itself,  but  not  so 
as  to  cause  any  obstruction.  An  artificial  anus  wjis  made  at  the  most 
prominent  part  of  the  sigmoid.  The  mucous  membrane  aeeined  nonnal, 
but  the  muscle  was  hyp*?rtrophied.  After  the  operation  his  appetite  and 
general  condition  improved,  he  had  no  tympanites,  he  gained  in  weight, 
jiud  jmssed  the  faeces  through  the  artificial  anus. 

These  cases  are  too  few  for  generalisation,  but  it  is  noteworthy  that 
out  of  the  twelve  I  have  mentioned  eleven  were  in  males,  and  the  one 
in  a  female  is  a  doubtful  example.  This  tells  against  the  view  that  this 
condition  is  due  to  chronic  constipation  ;  for  women  are  more  liable  to 
this  than  men.  The  crises  appear  to  fall  chiefly  into  two  groups,  for 
Herringham  and  Bruce  Clarke's,  Banks',  Chapman's,  Money  and  Paget\ 
and  Wells'  cases  were  men  over  50  ;  while  Gee's  two  casea,  Walker  and 
Griffiths',  Rolleston's  and  Haward's,  and  Osier's  were  children,  who  had 
pi-obably  snflfered  from  abdominal  distension  since  births  Goodhart's  and 
Little  and  Callaway*&  cases  do  not  fall  into  either  group.  It  seems  prob- 
able, therefore,  that  we  shall  have  to  distinguish  two  varieties  of  so- 
called  idioi>athic  dilatation  of  the  colon ;  namely,  that  occurring  in 
elderly  subjects,  and  that,  apparently  due  to  some  congenital  inertness  of 
the  bowel,  met  wnth  in  young  children.  The  chief  symptoms  of  this 
condition,  as  exemplified  by  these  eleven  cases,  arc  as  follows  : — 

Siimptoins. — The  distension  of  the  intestine  Is  very  great,  and  per- 
cussion shows  that  it  is  chiefly  due  to  gas.  Shortness  of  breath  is  a  cause 
of  corai*!aint,  and  the  patient  may  be  li\id,  because  the  diaphragm  is 
pushed  up  and  breathing  is  hampered.  The  upward  displacement  of 
the  heart  gives  rise  to  palpitation.  The  splenic  dulness  is  obliterated, 
the  hepatic  dulness  is  diminished,  and  the  liver  cannot  be  felt.  The 
abdomen  is  always  distended,  sometimes  enormously  so.  and  then  it  may 
be  tympanitic  all  over  ;  but  neither  distinct  coils  nor  peristaltic  movements 
are  usually  visible.  In  Money  and  Paget '9  case  the  intra-abdominal  pressure 
was  so  great,  that  the  legs,  scrotum,  and  penis  were  swollen  ;  the  renal 
veins,  too,  were  probtbly  compressed,  as  the  patient  had  albuminuria. 
After  the  gas  had  been  let  off  by  puncture  of  the  intestine  the  albumin- 
uria passed  away,  the  specific  gravity  of  the  urine  fell  and  the  patient 
passed  eight  pint^  of  urine  in  the  night  Dr  Gees  first  case  had 
hoematuria  shortly  before  death.  Most  of  the  patients  for  some  time, 
often  for  years,  have  had  some  difficulty  with  the  bowels,  constipation 
fiupervening  from  time  to  time  ;  but  this  is  not  usually  very  serious,  and 
has  yielded  to  purgatives  or  enemas.  In  Money  and  Paget 's  case  the 
bowels  had  always  been  rcgidar  ;  and  for  some  years  before  the  fatal 
attack  they  had  been  so  in  Herrin«jrham  and  Bruce  Clarke's  case.  Occa- 
sionally diarrhcea  sets  in  shortl}'  before  death.  The  condition  found  after 
death  has  already  been  indii*ated  in  the  description  of  the  individual 
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cases.  It  will  be  noticed  that  both  layers  of  the  muscular  coat  of  tbe 
are  hypertrophied,  and  its  mucous  membrane  often  ulcerated,  proba 
from  the  colitis  set  up  by  the  irritation  of  the  decoxnpoaing  faecal  mt 
retained  in  the  distended  bowel.  Except  for  the  fact  that  the  kidi 
may  be  hard,  like  heart  kidneys — probably  owing  to  compression  of 
renal  veins — the  whole  body,  save  the  colon,  appears  healthy;  %sk 
no  case  has  any  obstruction  been  found  in  the  intestine.  The  coodi 
appears,  therefore,  to  be  a  purely  local  one.  The  distended  \k 
contains  semi-solid  faeces  and  an  enormous  quantity  of  gas.  It 
becr\  found  on  measurement  to  be  increased  in  length  as  well  « 
diameter.  All  the  patients  except  one  died.  In  two  the  cause  of  d 
was  perforation  of  one  of  the  ulcers,  but  in  none  of  the  others  was 
cause  of  death  clear.  Often  it  took  place  a  few  days  after  the  ptl 
was  first  seen,  and  with  some  it  was  unexpectedly  sudden. 

Enemas  and  purgatives  commonly  had  no  effect ;  and  eren  if 
bowels  were  opened  the  patient  was  not  much  improved  thereby. 
passage  of  a  long  rectal  tube  often  failed  to  bring  away  any  gas, 
although  sometimes  this  proceeding  or  puncture  of  the  intestine  reli( 
the  pressure  for  a  time,  the  gas  soon  reacciunulated.  As  these  result 
so  poor  I  would  suggest  that  the  best  chance  is  afforded  by  opening 
bowel  above  the  dilated  part ;  and  as  this  part  is  usually  the  sigmoid  t 
wouM  be  very  little  difficulty  in  the  operation.  For  some  time  the  f 
should  all  be  passed  through  the  artificial  anus,  and  the  distended  sigi 
should  be  thoroughly  flushed  from  the  artificial  opening  to  the 
every  day  with  clean  tepid  water.  It  seems  quite  hopeless  to  ei 
the  bowel  to  recover  itself  so  long  as  faeces  are  continually  passed 
it.  So  much  improvement  followed  in  Osier's  case,  in  w^hich  the  sigi 
was  opened,  that  we  ought  to  be  encouraged  to  adopt  the  treatment 
suggested. 

IX.  Sacculation  of  the  colon  is  not  a  common  condition,  but 
one  who  has  made  a  considerable  number  of  post-mortem  examinai 
is  sure  to  have  met  with  examples  of  it  The  diverticula  are  usuallj 
size  of  a  pea,  but  I  have  seen  them  big  enough  to  receive  the  little  fii 
and  half  an  inch  in  depth.  They  are  most  frequent  in  the  descen 
colon,  sigmoid  flexure,  or  upper  part  of  the  rectum.  Usually  the] 
very  numerous,  are  placed  closed  together,  and  contain  a  little  1 
matter.  They  are  described  as  hernial  protrusions  of  the  mucous  i 
brane  through  the  muscular  coat,  and  no  doubt  this  suggestion  is  con 
but  often  a  thin  layer  of  muscle  is  spread  over  the  whole  sxu-face 
sacculus  except  just  at  its  bottom,  which  consists  of  mucous  memV 
and  peritoneum  only.  Sometimes,  as  in  a  specimen  I  showed  at 
Pathological  Society,  these  diverticula  lead  into  appendices  epiploics  ( 
and  Wilks  and  Moxon  mention  a  case  in  which  they  protruded  betweei 
layers  of  the  mesentery.  Perhaps  they  should  be  regarded  as  du 
obstruction  in  the  form  of  chronic  constipation  ;  and  in  favour  of  this 
is  the  fact  that  they  are  found  for  the  most  part  in  elderly  people,  an 
far  as  I  know,  never  in  children.     As  a  rule  they  give  rise  to  no  q 
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[loms ;  but  we  Imve  in  the  Mwseum  at  Guy's  Hospital  a  specimen    in 

[which  perforation  of  the  fundus  of  one  of  these  sacculi  led  to  the 
fonnittion  of  an  abscess  between  the  left  kidney,  spleen  and  ascending 
colon. 

Solitary  diverticula  are  very  rare  ;  but  in  1888  an  autopsy  was  made 
at  Gity*8  Hospit<il  on  a  patietit  who  died  of  malignant  disc-aso  of  the 
ix»8ophagus  ;  and  in  the  colon  ten  inches  from  the  ileociecal  valve  was  a 
divcrticulura  half  an  inch  long  which  atlniitted  a  No.  10  catheter. 

This  is  perhaps  the  beat  place  to  mention  that  the  appendices  epiploicae 
maj  become  pedunculated,  and  enlarged  at  their  lower  part ;  so  that  ihey 
really  fonii  subserous  lipomas.  This  is  m«»re  common  iti  conuettiun  with 
the  colon  ibm  with  other  pirts  of  the  intestine.  Small  ]«ednncnlated 
lipomas  may  become  detached,  and  may  be  found  free  in  the  peritoneal 
cavity.     They  are  sometimes  calcifieil. 

X.  Laceration  of  the  colon.  —  Sometimes,  but  happily  very 
rarely,  this  is  due  to  an  enema  tube  or  a  bougie.  We  have  two  such 
specimens  in  the  Guy's  Hospital  Museum,  In  the  first  case  an  enema  was 
given  by  mi^ins  of  a  long  tube  to  a  niati  aged  75  ;  shortly  afterwards  he 
was  admitteil  to  the  Hns|iital  collapsed,  and  he  died  the  next  day.  A 
laceratioji  was  found  at  the  lower  end  of  the  sigmoid  tiexure  ;  the  perfom- 
tion  in  the  mticous  membrane  was  only  oue-eighth  of  an  inch  in  diameter. 
The  other  specimen,  presented  by  Dr.  Hwlgkin  and  Mr.  Callaw;iy, 
repretBents  a  condition  that  coulil  hardly  occur  nowadays.  It  consists 
of  the  sigmoid  flexure  with  a  rent  more  than  an  inch  long,  due  to  a 
bougie  which  had  been  passed,  under  the  impression  tliat  the  jjatient 
had  stricture  of  the  rectum ;  he  was  really  suirering  from  fajcal 
impaction. 

It  is  not  very  infrequent  for  a  nurse  or  a  doctor  to  be  excessively 
alarmed  by  the  apj)rehension  that  the  perforation  of  the  rectum  or  sigmoid 
has  Ijcen  priKluced  by  an  enema — a.'*  in  elderly  people  the  evacuation  of 
the  bowel  by  an  enema  is  often  accompanietl  by  much  faintness  and  even 
by  syncope.  The  pulse  may  become  quite  small,  and  tiie  pitient  appear 
collapswl.  I  rememher  being  summoned  very  urgently  to  see  an  old  latly 
in  this  condition,  who  had  been  allowed  to  get  up  to  go  to  stool  after  the 
enema.  This  should  never  be  |jerniitted  in  elderly  or  feeble  people  who 
are  unaccustomed  to  enemas.  In  fact,  constip^ition  in  such  persons  is  to 
be  apecially  avoided.  If,  however,  syncope  does  occur,  the  treatment  is 
the  same  as  for  that  due  to  any  other  cause. 

The  kinds  of  accident  that  most  frequently  damage  the  intestine  are, 
being  nm  over,  kicked  in  tlie  alxiomon,  or  sUdjiHid  there.  The  small 
intestine  is  much  more  often  affected  tlian  the  large ;  luit  a  few  years  ago 
a  man  who  had  been  run  over  was  admitt^^d  into  the  Hospital,  and  the 
only  lesion  foimd  was  a  largo  tear  in  the  ^iscending  colon.  The  laceration 
may  not  go  quite  through,  as  in  the  case  of  a  man  who  was  nui  over  by 
a  brewers  ilray.  The  small  intestine  was  torn  completely  across,  but  in 
the  descending  colon  the  muscular  and  serous  coats  were  cxt4?nsively 
lacerated,  although  the  mucous  membrane  was  entire,     We  have  a  specimen 
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also  in  which  the  muscular  coat  only  is  ruptured,  and  another  in  wkk 
the  serous  alone  is  affected. 

XL  Perforation  of  the  colon  ft*om  without.  —  Abecesses  in 
variety  of  positions  may  occasionally  burst  into  the  colon.  Thus 
bullet  entered  the  abdomen  from  behind;  a  large  retro-peritooe 
abscess  formed  and  opened  into  the  descending  colon.  Instances 
iliac  and  psoas  abscesses  rupturing  into  some  part  or  another  of  ti 
colon  might  be  quoted ;  and  a  suspicion  of  what  has  happened  nuj 
afforded  by  the  disappearance  of  the  tumour  and  the  passage  of  \ 
by  the  bowel.  I  have  come  across  two  cases,  both  in  women,  in  which  t 
localised  collections  of  pus,  which  occur  in  suppurative  peritonitis  wfa 
adhesions  are  numerous,  had  burst  into  the  colon.  In  both  cases  tb< 
had  been  many  perforations,  and  in  both  the  opening  inwards  iA  \ 
abscesses  had  caused  a  number  of  clean-cut  circular  ulcers,  on  the  fl< 
of  which  was  a  perforation.  In  the  second  case  there  were  other  ok 
as  well,  so  it  is  probable  that  the  presence  of  pus  in  the  colon  set 
colitis  followed  by  ulceration.  Recently  I  have  had  a  young  woman  mw 
my  care  in  whom  a  localised  peritoneal  abscess  was  found  pointing  in  i 
inner  surface  of  the  stomach  ;  in  a  day  or  two  it  would  have  formed 
ulcer  there  with  a  perforation  on  its  floor. 

As  the  liver  lies  over  the  hepatic  flexure  of  the  colon  hep 
abscesses  may  burst  into  the  bowel.  Murchison  (34)  gives  a  case 
which  a  large  abscess  opened  freely  into  the  colon,  and  there  was 
tensive  ulceration  of  the  adjacent  portion  of  the  ascending  colon.  1 
is  important,  as,  like  one  case  just  mentioned,  it  goes  to  show  t 
pus  discharging  into  the  bowel  can  set  up  ulceration  of  it ;  but  still  ii 
possible  that  this  case  was  one  of  ulcerative  colitis,  associated  wit 
large  hepatic  abscess.  He  also  records  a  case  in  which  a  free  discha 
of  pus  by  the  bowel  showed  that  a  hepatic  abscess  had  burst  intc 
but  the  abscess  also  formed  a  bulging  of  the  abdominal  wall ;  this  ^ 
incised,  the  abscess  thoroughly  drained,  and  the  patient  made  an  exceU 
recovery.  In  rare  cases  abscesses  formed  in  connection  with  the 
pendix,  and  those  arising  in  or  around  the  kidney,  may  open  into 
colon  ;  and  Dr.  Bright  (5)  has  recorded  the  case  of  an  abscess  of  the  spl 
discharging  into  the  colon.  Dr.  Habershon  mentions  two  remarks 
cases  of  cystic  ovarian  tumours :  in  one  the  tumour  opened  into 
ileum,  and  thus  became  filled  with  fjeces ;  in  the  other  it  suppurated,  a 
ruptured  both  externally  and  into  the  cacum,  so  that  there  was  a  < 
charge  of  fieces  externally.  Fagge  mentions  a  case  of  suppunition  ab 
a  growth  in  which  the  same  thing  happened ;  and  Hal>ershon  gives 
instance  in  which  an  abscess  in  the  abdominal  parietes  burst  b 
externally  and  into  the  colon,  and  so  formed  a  fistulous  communicat 
into  the  large  intestine. 

Hydatids  of  the  liver  may  be  discharged  into  the  colon,  and  tl 
cysts  may  be  found  in  the  evacuations.  The  gall-bladder  may  adh 
to  the  hepatic  flexure,  and  large  gall-stones  may  ulcerate  their  way  u 
the  bowel.     Occasionally  in  cases  of  ulcer  of  the  stomach,  either  sim; 
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cardnomatous,  this  organ  may  become  ntdherent  to  the  transverse 
olon  into  which  tho  ulcer  }icrfonvtes,  and  thus  a  gastro-colic  fistula  is 
Dnned.  In  IHtST  thU  uotulilicui  wits  foiuul  in  a  woman  who  died  from 
aronic  brtmchitis.  As  far  as  was  known  it  gjive  rise  to  no  symptoms, 
i>Ut  cases  have  been  recorded  in  which  such  a  tiatula  has  caused  the 
romiting  to  be  fiscal. 

XIL  Malformations  of  the  colon.^Malfoi-mations  of  the  colon  are 
rare,  but  by  far  the  most  connuon  arc  thase  which  depend  upon  mal- 
positions of  the  ciefuni.  It  will  be  rememberetl  that  in  intra-utcrine  life 
this  ia  first  outsitltj  the  abdomen,  then  inside  just  under  the  umbilicus, 
which  is  theji  near  the  pnl>es,  Iti  jts  next  jmsition  it  is  on  the  left  of  the 
abtloiniiml  nivtty  ;  its  last  position  on  this  side  is  near  the  cardiac  eiid  of 
the  st^juiach  ;  then  it  pisses  across  tho  alxkmien  and  comes  to  lie  under 
the  liver,  and  finully  it  ilescends  to  the  right  iliac  fossii.  Tlie  ciecum  in  an 
adult  may  be  in  any  of  its  successive  intra-abdominal  positions^  from  just 
inside  the  umliilicus  to  the  ni:irmal  one  in  the  ri^^ht  iliac  fossju  It  is  rjiiite 
possilile  that  in  stmie  cases  the  persistence  of  the  ca^ciuu  in  a  pirt  of  the 
abdomen,  which  in  the  natural  course  of  events  it  shonld  huve  left  l>efore 
birth,  is  due  to  fixation  from  intrauterine  peritonitis — a  tlisease  by  no 
means  uncomoion,  especiidly  in  ehihlren  afflicteil  with  con^'enital  syphih's. 
When  the  ciecum  is  fixed  in  its  abnonnat  position  the  large  intestine 
continues  to  grow,  and  consei]Uently  various  abnormal  looj>s  are  formed. 
As  these  comlitiona  have  been  known  to  give  rise  to  ditficulties  both 
to  the  phy>>ician  and  to  the  operating  surgeon,  they  should  never  be 
forgotten  m  corisi^lering  a  case  which  is  manifestly  obscure.  Various  refer- 
ences to  actual  c^^ses  will  be  found  giveti  by  Mr.  Lock  wood  (32),  who  |>oint8 
out  that  llu?  failure  of  the  ciceuni  to  descend  is  often  associated  with  an 
undescended  testis.  Other  malformations  are  excessively  rare.  Lock- 
W'OtKl  quotes  two  cases  in  which,  for  jjart  of  its  length,  the  large  intestine 
consisted  of  two  tubes  ;  and  we  have  in  Guy  s  Hosjjital  Museum  a  speci- 
men Uik  en  from  a  l>oy  aged  seven  days  w^hich  shows  a  membranous  seyjtum 
completely  occlutling  the  bowel  at  a  point  nine  inches  aliove  the  anus. 
The  colon  was  nuich  dilated  above  j  below,  the  gut  was  contracted  to  the 
size  of  a  cedar  jtencil 

XIIL  Metallic  pigmentation  of  the  colon. — Sometimes  lead  may  be 
deposit t'll  in  the  tissues  of  the  colon.  The  three  following  instances  have 
occurred  at  (luy'a  during  recent  years: — A  man  who  bail  lead  colic  died 
in  188Sj  uruJer  the  care  of  Dr.  Pye-Smith,  from  chronic  Bright  s  disease. 
The  whoh;  of  the  ctecum  and  large  intestine  was  very  black,  and  tho 
line  of  demarcation  at  the  cipcum  was  quite  shar|».  Dr.  Stevenson  four^d 
the  colnu  to  contiUn  0'0086  jwr  cent  of  lead.  l)r,  Pitt  has  rec<»rdcd  the 
case  (3S).  Another  man  was  admitted  in  1S90  for  s^iturnine  epilepsy  ;  he 
died,  and  the  colon  was  foiuirl  verj^  black  from  le^id,  Microscojncal 
exarninatiou  showei!  minute  Ijlack  gT'anules  arranged  just  outside  tho 
vcsst!l  in  the  Viiscular  loops.  A  woman  who  w^as  under  my  care  in 
1892  for  lead  colic  died  from  saturnine  eclampsia.  At  the  iler>ca^cal 
valve  there  was  a  sharp  line  of  demarcation  Iw^yond  which  the  colon  was 
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almost  black  as  far  as  the  sigmoid.     The  pigmentation  was  most  mr 
at  the  mouths  of  the  follicles,  and  was  in  places  patchy. 

There  is  nothing  to  show  that  lead  is  not  deposited  in  the  cokxi 
the  same  process  as  leads  to  the  formation  of  a  blue  line  on  the  g 
and  around  the  anus. 

Two  cases  of  black  colon  from  mercury  occur  in  the  TaH^t^ 
Society's  Transactions.  One  in  vol.  xviii.  is  recorded  by  Dr.  C 
Williams.  The  patient,  a  lady  aged  74,  took  eight  gnha 
calomel  a  week  all  her  life.  At  the  autopsy  the  internal  surface  oi 
large  intestine  was  remarkably  black  in  patches.  This  discoloR 
began  abruptly  at  the  ileo  caecal  valve.  Analysis  showed  the  presen 
mercury  in  the  mucous  and  submucous  coats.  Another  is  recorded  in 
xliii.  by  Dr.  Rolleston.  The  patient,  a  man  a^ed  64,  had  ui 
gone  antisyphilitic  treatment  for  some  time,  how  long  is  not  quite  cei 
The  caecum  and  colon  were  uniformly  pigmented.  There  was  no  pigm 
tion  of  the  small  intestine.  Analysis  showed  the  mucous  and  sulnni 
tissues  to  contain  mercury. 

The  colon  may  be  found  blackened  from  bismuth  in  patieqts  who 
taken  much  of  it  during  life,  and  probably,  like  mercury  and  lead, 
deposited  in  the  tissues  of  the  large  intestine ;  but  analyses  on  this  su 
are  wanting.     Bismuth  also,  like  iron,  may  darken  the  faBcea 

XIV.  Malignant  disease  of  the  colon. — A  primary  growth  ii 
colon  is  almost  always  a  cylindrical-celled  epithelioma,  usually  cix 
scribed  to  a  small  s}>ot,  and  by  its  contraction  setting  up  an  an: 
stricture  there.  This  causes  intestinal  obstruction  and  leads  to 
dilatation  of  the  colon  behind  (p.  966)  the  stricture,  with,  probablj 
tension  ulcers.  At  death,  sufferers  from  this  form  of  carcinoma  ua 
present  secondary  nodules  in  the  liver  which  exactly  resemble  the  ori 
growth.  As  a  patient  afflicted  with  malignant  disease  of  his  colon  n 
always  suffers  from  intestinal  obstruction,  malignant  disease  of  the 
is  for  the  most  part  described  under  this  head  (see  p.  827).  Occasioi 
however,  the  growth  is  soft  and  medullary ;  then  it  breaks  down  i 
centre  and  intestinal  obstruction  does  not  arise.  A  pK>str-mortem  exa 
tion  in  these  cases  reveals  that  several  inches  of  colon  are  affected 
growth,  usually  forming  an  obvious  tumour  visible  directly  the  al>d 
is  opened.  On  cutting  into  this  mass  it  is  found  that  the  normal  ch 
of  the  intestine  is  replaced  by  an  elongated  cavity  with  black,  ra 
sloughy  walls,  but  passing  into  healthy  colon  both  above  and  l)elo^ 
have  known  the  whole  of  the  transverse  colon  to  be  converted 
such  a  mass.  The  contents  of  the  cavity  consist  of  a  foul  mi 
of  faeces,  blood,  and  necrotic  fragments  of  growth.  If  the  si*Tnc 
ciecum  is  affected  this  mass  may  grow  into  the  subjacent  bone  •  ii 
in  other  parts  of  the  colon  it  may  extend  into  the  stomach,  liv< 
kidneys.  This  state  of  things  during  life  may  give  rise  to  no  symp 
as  in  the  case  of  a  woman  who  recently  died  under  my  care  from  c 
of  her  liver.  During  life  we  could  nowhere  find  the  primary  scat  o 
growth,  but  at  the  autopsy  it  turned  out  that  the  sigmoid  flexure  ' 
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Joughing  carciiiomatous  mass.  On  the  other  hand,  it  may  be  easy  during 
fe  to  detect  a  tumour,  especially  if  it  is  in  tfee  transverse  eolon  or  the 
euro-  The  patient  may  pass  large  (|uantities  of  foul,  dark  gray  or  black 
luid  motions,  in  which  jierhaps  fragments  of  growth  and  small  blood-clots 
)  seen.  Sometimes  between  the  passage  of  such  motions  the  bowels  may 
constipated.  The  patient  suffers  fmin,  ho  wastes,  and  I  have  known 
Jeath  to  occur  in  such  a  case  before  any  symptoms  of  secondary  deposit 
the  h'vor  showed  themselves.  When  the  tumour  is  in  the  Cfficum  or 
sigmoid  it  may  (^ause  oetiema  of  one  leg  and  thrombosis  of  the  external 
liac  vein,  and  when  it  is  in  the  transverse  colon  we  muBt  cjire fully  dis- 
[iguish  it  from  an  enlarged  liver,  carcinoma  of  the  greater  curvature 
the  stomach,  or  an  omentum  puckered  up  by  some  form  of  chronic 
eritonitis.  The  implication  of  other  organs  by  ilirect  spread  of  the 
rowth  rarely  gives  rise  to  any  symptoms  by  which  it  can  be  recognised. 
'In  very  rare  eases  of  carcinoma  of  the  large  intestine  a  fistulous  tract  is 
formed  which  opens  either  into  the  stomach,  the  duodenum,  or  some 
adjacent  coil  of  small  intestine.  In  the  Museum  of  Guy's  Hospital  there 
is  a  specimen  which  shows  carcinoma  of  the  sigmoid  flexure  which  formed  a 
fiecal  fistula  that  opened  externally.  In  rare  instances  the  carcinomatous 
growth  ulcerates  directly  into  the  peritoneal  ca^-ity. 

It  is  obvious  that  in  most  instances  the  only  treatment  for  these  caaes, 
in  which  there  are  no  signs  of  obstruction,  is  to  dejd  \nth  symptoms  as 
they  arise.  It  ts  very  rarely  that  the  case  is  seen  early  enough  for  the 
surgeon  to  be  able  to  excise  the  growth. 

Occasionally  after  death  it  is  found  that  these  cylindricabcelled  cancers 
are  villous  ;  or  more  commonly  they  have  undergone  colloid  degeneration. 
Spheroidal  carcinoma  is  rare  in  the  large  intestine ;  we  have  seven  specimens 
of  it  in  the  Museum  at  Guy's  Hospital ;  but  it  is  rarer  still  in  the  small 
intestine,  for  we  have  only  one  in  which  it  was  situated  there.  Of  the 
seven  cases  the  grovv^th  was  in  the  cieeum  in  two,  at  the  commencement 
of  the  large  intestine  in  one,  in  the  transverse  colon  in  two,  in  the  splenic 
flexure  in  one,  and  ne^r  the  sigmoid  in  one.  In  three  cases  it  had  under- 
gone colloid  degeneration.  As  in  the  cases  in  which  the  growth  was  a 
cylindrical-celled  carcinoma,  often  the  cases  were  first  brought  under  the 
observer's  notice  on  account  of  intestinal  obstniction. 

Sarcoma  (see  also  p,  831)  of  the  colon  is  very  rare ;  it  may  be  either 
roundH:elled  or  spiniUe-celled.  Lyniphadenoma  of  the  intestine  is  inci- 
dentiilly  mentioned  in  the  article  on  **  Tumours  of  the  Stomach/'  p.  554  ;  it 
is  excessively  rare  in  the  large  intestine,  but  we  have  a  specimen  in  which 
it  occurred  as  a  part  of  generalised  lymphadenomat45us  growth  in  Hcxlgkin  s 
disease.  A  mass  the  size  of  a  man  s  fist  was  growing  in  the  ctecum,  and 
numerous  masses  projected  from  under  the  mucous  membrane  in  the  colon. 

Seromhmj  depcmb  are  occasionally  seen  in  the  colon,  usually  on  its 
peritoneal  stu-fiice  ;  they  rarely  give  rise  to  symptoms.  Malignant  disease 
may  spre^ul  from  the  stomach  to  the  colon,  as  described  in  the  article  on 
"  Tumours  of  the  Stomach/*  p.  554.  The  inroads  of  cancer  from  other 
organs  are  of  little  interest  m  this  place. 
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Polypi  are  not  uncommon  in  the  colon,  but  they  are  of  no 
importance.     These  and  other  innocent  tumours  are  described  on 

Specific  diseases  (as  dysentery,  typhoid,  etc.),  in  which  the  < 
affected,  will  be  found  under  their  appropriate  headings.  Lar 
disease  of  the  colon  does  not  differ  from  that  of  the  small  intestin< 

W.  Hale  Wh 
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THE  DIFFERENTIAL  DIAGNOSIS  OF  DISEASES  OF 
THE  ANUS  AND  RECTUM 

These  diseases,  strictly  speaking,  belong  to  the  sphere  of  the  surgeon. 
Nevertheless,  the  physician  is  often  consulted  in  cases  of  alleged  diarrhoea, 
in  which  an  exploration  of  the  rectum  may  be  of  the  first  importance ; 
or  the  presence  of  piles  may  hinder  the  cure  of  cases  of  anaemia  or  other 
ailments  which  properly  fall  to  the  care  of  the  physician. 

The  maladies  which  affect  the  anus  and  rectum  are  of  great  variety 
and  are  widely  prevalent ;  they  cause  the  sufferer  much  pain  and  discom- 
fort, and  are  the  source  both  of  local  annoyance  and  of  mental  distress. 
Nevertheless,  in  spite  of  the  importance  of  the  subject,  the  diagnosis  of 
anal  and  rectal  diseases  has  not  received  the  great  attention  which  is  due 
to  it.  Various  reasons  appear  to  deter  some  medical  men  from  investi- 
gating these  ailments  with  sufficient  care,  especially  when  the  patient 
is  a  woman.  Thus  no  examination  is  made  at  all,  or  but  a  very  per- 
functory one.  The  consequences  of  this  neglect  would  be  serious  enough 
if  there  were  but  one  rectal  malady ;  they  are  intensified  by  the  fact  that 
the  diseases  affecting  this  small  portion  of  the  human  frame  are  many. 

A  careful  local  examination  is  absolutely  necessary ;  first  of  all  to 
arrive  at  the  cause  of  the  suffering,  and  then  to  determine  on  the  right 
line  of  treatment  to  be  employed  for  the  cure  of  the  particular  malady. 
It  is  one  of  the  greatest  mistakes  in  medical  practice  to  imagine  that 
Unguentum  gallce  cum  opio  and  Mag.  sulph,  are  the  panacea  for  all  rectal 
troubles.  Each  disease  requires  its  proper  mode  of  treatment,  other- 
wise there  will  be  no  cure;  indeed  the  patient  may  be  made  still 
worse. 

But  if  the  diagnosis  is  correctly  made  and  appropriate  treatment 
used,  whether  medicinal  or  operative,  an  ordinary  ciise  of  rectal  disease 
can  be  cured  readily  and  with  little  fear  of  a  recurrence.  Unfortunately, 
such  success  will  never  be  attained  so  long  as  all  rectal  troubles  are 
ascribed  to  piles ;  indeed,  in  some  instances  medical  treatment  for  piles 
has  been  pursued  when  the  patient  was  actually  suffering  from  malignant 
disease.  For  such  shameful  carelessness  no  censure  can  be  too  strong. 
Again,  even  if  the  ailment  be  piles  which  are  continually  bleeding,  patients 
are  sometimes  told  that  the  hiemon*hage  will  do  them  good  ;  though  they 
may  be  gradually  growing  weaker  from  more  or  less  loss  of  blood.  This 
habit  of  regarding  piles  as  the  one  malady  of  the  rectum  is  found  also 
in  our  patients  when  they  come  for  consultation.  Patients  tell  us  that 
they  are  suffering  from  this  complaint ;  their  own  diagnosis  is  too  often 
accepted,  and  a  thorough  examination  is  postponed,  with  consequences 
more  or  less  serious  if  the  case  actually  be  one  of  pruritus,  fissure,  poly- 
pus, fistula,  ulceration,  or  even  of  cancer.     We  can  only  arrive  at  a  correct 


diagnosis  by  asking  ihe  patient  Hrst  of  all  the  following  qoe&tiouA ;  furlW 
interrogation  may  follow  a  Ciu-eful  local  examination  i — 

(f/)  "  Have  you  {wiio  ?     If  so,  where  and  when  T* 

AlHrmalivc  answers  to  this  question  may  refer  to  fi86tir€,  tlleeritiaii, 
abscess,  or  malignant  disease  respectively. 

{h)  **Is  there  any  discharge?  Of  what  nature  is  it  f  Is  it  pai» 
mucusy  or  blood  t '' 

The  discharge  of  pus  will  confine  the  diagnosis  to  abscess,  istiUa,  iml 
ulceration. 

Mucus  will  suggest  piles,  ulceration,  or  malignant  diseaaa 

Blood  may  l>t3  discharged  in  any  rectal  ailment,  and  is  theroloie  of  00 
aid  in  diagnosis. 

{e)  "Is  there  any  protrusion  at  stool  which  must  be  retomcd  hf 
pressure  t '' 

A  protrusion  may  arise  from  piles,  polypusi  or  polypoid  growths. 

(//)  **  Is  there  diarrh<ba  or  cortstipation  7  If  diarrha^a,  is  it  iu  tht 
early  morning  on  first  rising  ?  Is  any  blood  or  slime  passad  with  \he 
stools  ? " 

lJiarrb<i\i  will  indicate  ulceration  or  cancer;  moruing  diarrbcEft  will 
point  to  cancer  in  particular. 

From  the  replies  to  the  above  questions  wc  nuiy  easUjr  obtain  soma 
idea  of  the  nature  of  the  disease. 

The  next  step  is  a  thorough  examination.  There  arc  Tarioos  positioni 
for  this  ;  and  if  the  c^ise  be  a  difficult  one  to  diagnose,  the  patient  majr  bt 
rce^uired  to  kneel  or  even  to  stiind  up.  But  the  best,  and  at  tbe  ssoM 
time  the  most  delicate  postuj  e  is  for  the  patient  to  lie  on  the  right  sidiv 
with  the  knees  fully  drawn  up  to  the  abdomen  and  the  buttocks  well  to 
the  eilge  of  the  couch,  and  for  the  examiner  to  kneel  on  the  floor  factfig 
the  buttocks.  The  patient  should  be  asked  to  bold  up  the  upper  buttock 
with  the  left  hainl  so  as  to  give  a  good  view  of  the  anus  and  the  sur- 
rounding parts. 

The  medical  adviser  should  then  look  carefully  round  the  parts.  His 
first  attention  should  be  turned  to  the  condition  of  the  skin  of  tha  anus, 
to  see  w^hether  it  is  cracked,  inflamed,  or  eezematous  ;  or  whether  Uiars 
are  any  scratch -marks.  He  should  note  the  shape  of  the  anus^  ^tid  ob- 
serve w^hether  it  is  pouting,  appearing  to  be  tightly  cunlrmcted,  and  » 
forth.  Moreover,  he  should  not  fail  to  look  for  any  orifieea  of  fistnK 
and  should  not  disregard  the  presence  of  any  exec^sstvo  amocmt  of  loose 
skin  around  the  verge  of  the  anus. 

This  ocular  examination  completed,  with  the  forefinger  of  the  right 
hand  be  should  diligently  feel  round  the  anus  for  at  least  two  inches 
from  its  orifice  for  the  puipose  of  discovering  any  tender  spot*  Dravtng 
the  finger  over  the  jmrts,  he  should  press  deeply  in  order  to  detect  s»t 
induration  pointing  to  the  site  of  an  abscess,  or  any  cord-like  ridgr  run- 
ning up  towards  the  anus,  intlicating  the  track  of  a  fisliila.  The 
may  cause  pus  to  ooze  from  the  sinus  of  a  fistula,  or  from  the  anas  il 
Any  small  folds  of  skin  must  be  carefully  separated ;  for  betwaeo  or 
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rhind  them  the  orifice  of  a  fistula  may  l>e  situated,  and  this  may  be  easily 
[overlooked.      When  any  of  these  abnormal  conditioTis  round  tho  anus  hiis 
I'becn  oWrvecl  or  felt,  the  next  step  is  to  sepamte  the  vt^rge  t>f  the  anuB 
'lipwarda  and  downwards  with  the  fingers  of  both  hjinds.     At  ihb  same 
time  the  patient  shoidd  be  directed  to  strain  down,  as  this  action  will 
giv*e  a  view  of  the  interior  of  the  anus  for  about  half  an  inch.     In  this 
manner  a  fissure  may  be  noted  and  can  be  readily  exaniincti ;  the  situa- 
tion of  a  fissure  in  the  large  majority  of  cases  bein^  in  the  middle  line 
behind  :  or  again  piles  or  a  polypoid  growth  may  protrude. 

Then  follows  the  most  important  \nnnt  of  a  I  borough  examination,  the 
insertion  of  the  finger  int-o  tho  bowcL  The  finger,  well  lubricated  with 
some  unguent,  is  gently  inserted,  the  patient  stniining  down  as  before. 
This  act  releases  the  sphincters  and  renders  the  insertion  more  easy*  At 
first  merely  the  tip  of  tho  finger  is  placed  within  the  entrance,  and  ihe 
brmdth  and  tightness  of  tho  external  sphincter  are  carefully  ascertained. 
Then  the  finger  is  inserted  a  little  farther  and  a  diligent  scrutiny  is  made 
of  the  interval  between  the  two  sphincters ;  it  is  in  this  spiice  that  piles 
are  to  be  felt  as  enlarged  reefctd  folds  ;  and  here,  too,  in  at  le^st  90  per 
cent  of  cases,  the  internal  openings  of  fistulas  are  found  as  small  (limjiles 
or  SLB  areas  of  intluration.  These  internal  orifices  of  fistulas  are  as  a  nde 
not  more  than  an  inch  from  the  anal  margin ;  it  is  altogether  a  mistake 
to  suppose  that  their  situation  is  high  up  the  rectum.  Again,  between 
tho  sphincters  we  may  find  j^olypoid  growths,  the  fret^uent  aiuse  of  fissure. 
Unless  these  are  discovered  and  removed  it  is  useless  to  treat  a  fissure,  as 
they  will  prevent  !t  from  healing. 

When  thia  area  has  Iwen  ex])lored  the  finger  is  passed  a  little 
higher  up  the  rectum,  and  tho  internal  sphincter  is  searched  for  any  in- 
duration  which  might  point  to  the  existence  of  an  intenial  fistula,  or  of 
an  abscess*  Last  of  all  the  finger  is  pushed  to  its  full  extent  into  the 
bowel  and  the  higher  pjirts  are  carefully  cxaminiHl  Several  points  are 
to  lie  noted,  namely^  the  prostate  gland  towards  the  front,  or  the  uteru" 
which  is  easily  to  be  felt.  Or  again,  we  may  discover  a  malignant 
mass  projecting  into  the  upper  part  of  the  rectum,  and  this  will  give  the 
finger  the  same  sensation  as  is  caused  by  tho  os  uteri  when  felt  from  the 
Ti^na.  If  the  symptoms  appe^ir  to  indicate  a  polyptis  the  finger  must 
be  gently  swept  round  tho  bowel ;  by  this  plan  the  stalk  may  be  felt  and 
the  polypus  itself  may  be  brought  ^Wthin  reach.  When  the  linger  is 
withdrawn,  note  should  be  taken  of  the  chanicter  of  any  discharge  left 
upon  it,  such  as  fsecal  matter,  blcMxl,  pus,  and  so  forth. 

When  this  thorough  examination  has  been  made  with  the  finger, 
starting  from  the  out.side  and  passing  upwards  as  high  as  possible  in  the 
order  descnbed  above,  and  when  all  tho  dilleront  p(U*nts  with  regard  to 
normality  or  abnormality  of  state  have  l>een  carefully  observed,  something 
further  may  still  be  neetled  to  confirm  or  to  complete  the  diagnosis.  If 
about  or  near  the  verge  of  the  anus  there  is  a  suspicious  orifice^  sugges- 
tive of  a  fistula,  a  probe  may  be  inserted  with  the  greatest  gentleness 
into  this  orifice,  made  to  find  its  way  quietly  along  the  hardened  ridge 
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towards  the  amis,  and  thus  passed  into  tbe  bowel ;  tinier  the  sinus  lie  toe 
tortuous.  Again,  mih  tbe  patient  straining  down,  and  the  phyneka 
everting  the  anal  margin  with  the  fingers,  a  probe  may  be  u»ed  geolly  fo 
explore  any  ulcer  or  fissure,  in  order  to  diecovcr  whether  there  \m  mf 
buiTowing  Ixickwanls  and  outwards,  or  even  running  up  the  bowd  froa 
the  fissure.  This  burrowing  often  exists,  and  if  it  is  not  dctacted  the 
patient  will  not  be  cured  either  by  tbe  use  of  ointment,  or  by  the  diviaoo 
uf  what  h  presumed  to  be  a  fissure,  but  which  is  in  reabty  a  ^aaure  with 
a  small  sinus  running  from  it,  Tbe  probo  may  bo  employed  in  a  aimilir 
manner  if  the  fingoi-  light  ujx^ju  an  orifice  sitnate*!  between  the  two 
sphincters.  Shcmld  there  be  an  induration  around  the  anus,  which  wouU 
pr<)\  6  this  orilieo  to  be  the  opeiting  oi  a  fistula,  tbere  would  Ite  no  m 
sity  to  use  the  probe  ;  but  if  there  be  no  such  induration,  the  pnibe 
be  introduced  along  the  finger  of  the  left  hand  as  far  as  the  orifice,  and 
then  passed  into  it  to  discover  any  mms  which  starting  from  it  inaj  ran 
up  the  rectum. 

It  is  possible  that  all  this  examination  with  the  finger,  and  perhipi 
with  the  prolie,  may  have  rovealed  nothing ;  but  the  &ympU>Ti]iS  nmj 
appear  to  indicate  some  disease  higher  up  the  bowel,  namely,  the  pret- 
ence of  a  growth,  or  of  one  of  the  forms  of  ideeration  combined  wilh 
stricture.  \\  ith  cancer  tbe  diagnosis  will  be  certain,  for  in  that  cast 
there  is  always  a  hard  ulcerated  growth.  There  will  l>c  more  difficnitr 
in  distinguishing  l>etween  the  varioujs  kinds  of  ulceration  combined  witi 
stricture ;  such  as  8}T>hilitic,  tuberculous,  tmumatic,  dysenteric. 

The  history  alone  will  eiialile  a  correct  diagnosis  to  be  ma4le,  for  thtm 
diseascjs  present  precisely  the  siime  nppearance,  give  the  same  *' feel  "to 
the  finger,  and  have  idcntiwil  symptoms ;  namely,  morning  diarrhuQA,  tht 
passage  of  blood,  jelly-like  discharge,  pain  and  tenesmus.  Moreovirv 
they  nmy  each  of  them  involve  portions  of  the  rectum  or  even  the  wbob 
of  it.  If  the  cornlition  be  syphilitic  there  will  be  a  marked  syphibtie 
history.  If  it  l>e  tubercuhtns,  there  \vi\]  be  the  history  of  this  e<impiatxtt» 
and  further,  a  bacteriological  investigation  of  the  pus  may  show  lul^kerde 
bacilli.  If  the  case  be  traumatic  the  pvtient  has  probably  suffered  from 
a  very  prolonged  and  severe  confinement.  In  the  dysenteric  cwsm  it  will 
be  found  that  the  patient  has  resided  in  foreign  parts  and  haa  thcrt 
contracted  djsenten^ 

In  case,s  of  suspected  disease  higher  up  in  the  bowel,  the  difcgnoiii 
may  be  assisted  by  the  passage  of  bougies,  or  of  a  bougie  k  boulok  Bf 
tbe  use  of  these  one  may  explore  the  upper  parts  of  tbe  rectum  mm 
the  lower  end  of  the  sigmoid  fiexnre.  Note  fthoidd  Ims  tnken  of  ihc 
respective  degrees  of  ease  with  which  the  I»ougies  are  passed^  juid  of  ibe 
nature  ami  position  of  any  discharge  which  may  como  awaj  upon  tL 

Attention  should  then  be  turned  to  the  abdomen^  which 
be  examined  with  care,  especially  tbe  left  iliac  foesa.  Tbe  hand  abeuld  ht 
pressed  deeply  into  it,  and  tiote  should  be  taken  uf  any  teodemeei^  or  of 
any  tumour  which  may  be  made  out. 

Yet,  even  when  all  these  methods  of  scrutiny  may  hare  been  ptmiMd, 
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a  sure  diagnosis  may  still  be  wanting.  When  this  is  the  case  the  patient 
must  be  anaesthetised  and  the  examination  must  be  carried  out  again  in 
the  various  ways  described  above.  For,  when  the  patient  is  under  the 
influence  of  an  ansesthetic,  the  sphincters  can  be  thoroughly  dilated  and 
the  upper  parts  of  the  rectum  can  be  more  completely  searched.  Nor 
need  we  now  confine  ourselves  to  digital  examination  ;  the  gut  itself  can 
be  seized  and  pulled  down  so  as  to  be  brought  into  full  view. 

It  will  be  observed  that  no  mention  has  been  made  of  the  employ- 
ment of  the  speculum.  Under  an  anaesthetic  the  speculum  may  be  of 
service;  but  in  all  other  cases  this  instrument,  for  purposes  of  rectal 
examination,  is  useless  if  not  harmful.  To  be  of  real  service  the 
speculum  must  be  large,  but  if  large  it  will  cause  the  patient  great  pain. 
In  all  cases  but  those  of  very  great  obscurity,  a  systematic  examination 
with  the  finger  and  probe  will  discover  all  that  is  necessary  for  correct 
diagnosis. 

Herbert  Wm.  Allingham. 
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Atrophy  of  muscles  in  rheumatoid  arthritis, 
82 

Azoturia,  250  ;  causes,  252  ;  treatment,  252 

Bacterial  necrosis  in  ulcer  of  stomach,  526 
"Ballooning  of  the  rectum,"  838 
Barlow's  disease,  see  Scurvy  rickets,  123 
Baruria,  254 

Baths  in  diabetes  mellitus,  228  ;  in  rheuma- 
toid arthritis,  99  ;  in  rheumatic  fever,  26  ; 

in  rickets,  139 
Bile,  295  ;  general  characters  of,  296 
Bile  acids,  298 
Bile  pigments,  299 
"  Biliousness  "  in  childhood,  411 
Black  tongue,  351 
Bladder  in  diabetes  mellitus,  210 
Blood  in  colIa]>se,  326  ;  in  diabetes  mellitus, 

207  ;  in  pout,  162 ;  in  rickets,  122 
Bones  in  rickets,  116 
Bowels,  in  dilatation  of  the  stomach,  498  ;  in 

lanlaceous  disease,  2^3 
Brain  in  diabetes  mellitus,  206  ;  in  rickety 

122 
Breath  in  dyspepsia,  389 
Bright's  disease,  in  connection  with  hspmor- 

rhagic  colitis,  962  ;  with  ulcerative  colitis, 

957 
Bulimia  In  gastralgia,  472 
Bums  as  cause  of  duodenal  ulcer,  648 
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Cancer,  »ee  also  Carcinoma 

Cancer  of  the  c«ecum,  diagnosis  from  peri- 
typhlitis, 925 

Cancer  of  the  colon,  827 

Cancer  of  the  stomach,  diagnosis  from  gastric 
ulcer,  540 

Cancnim  oris,  set  Gangrenous  stomatitis,  839 

Cai)suliti8,  646 

Cai-cinoma  of  the  intestine,  827  ;  of  the 
stomach,  554 

Carcinoma  of  the  oesophagus,  371  ;  age  in, 

372  ;    diagnosis,  375  ;    morbid  anatomy, 

373  ;  prognosis,  376  ;  situation  of  the 
growth,  372  ;  symptoms,  376  ;  treatment, 
376 

Carcinoma  of  the  peritoneum,  primarj',  679  ; 
age  in,  681  :  clinical  characters,  682 ; 
diagnosis,  684  ;  morbid  anatomy,  681  ; 
physical  signs,  683  ;  prognosis,  684 ; 
secondary,  680  ;  sex  in,  681 

Cardiac  inllamniations  in  acute  rheumatism 
of  childhoo<l,  42 

Cardiac  lesiou;^  in  gonorrhoea!  rheumatism, 
69 

Catarrhal  stomatitis,  333 

CataiTh  of  the  api)endix  in  perityphlitis,  884 

Chlorosis,  diagnosis  from  gastric  ulcer,  539 

Cholalic  acid,  299 

Cholera,  diagnosis  from  intestinal  obstruc- 
tion, 872 

Cholesterin,  296 

Chondro<lystrophia  foetalls,  124 

Chorea  in  acute  rheumatism  of  childhood, 
51  ;  in  rheumatic  fever,  23 

Chronic  fibrous  rheumatism,  106 

Chronic  rlifunuitisin,  56  ;  bibliography,  60  ; 
in  children,  58  ;  sequels,  50  ;  treatment, 
60  ;  types  of,  56 

Cliynie,  2i>6 

Circulatory  system  in  diabetes  mellitus,  220  ; 
in  gout,  160 

Cirrhosis  of  the  stomaf;h,  440  ;  bibliography, 
•111;  etiology,  441  ;  patlioiogical anatomy, 
440  ;   syiMptonis,  443  ;  treatment,  444 

Climate  in  diabetes  incllitus,  226  ;  in  lard- 
aceous  disease,  270,  '276  ;  in  rheumatoid 
arthritis.  9»  ;  in  rickets  126 

Colic,  727  ;  biblio^Taphy,  732  ;  causes,  729  ; 
descri}»tion.  721>  ;  diagnoMs,  730;  dia- 
gno*«is  from  ix*ritouitis  625 

Colitis  9:J7  ;  causes  of,  948  ;  "  diphtheritic," 
950  ;  dyspeptic,  943  ;  in  connection  with 
])neumonia,  949  ;  with  renal  disease,  94*i, 
919  ;  membranous,  943  ;  secondary,  947  ; 
simple,  9-57  ;  ulcerative,  950 

Colitis,  acuti',  in  connection  with  pneumonia, 
912  ;  diagnosis  from  perityphlitis,  923 

Coliti-,  siinple,  937  ;  diagnosis,  940  ;  pro- 
gnosis, 910;  symi)toms,  938;  treatment, 
940  ;  varieties,  941 

Colitis,  ulcerative,  950  ;  age  in,  950  ;  associ- 
ated diseases,  957  ;  diagnoses,  954  ;  etiology, 
950  ;    morbi  I  anatomy,  955  ;    prognosis, 


I  953  ;  sex  in,  950  ;  symptoms,  951  ;  treat- 
I       ment,  958 

Collapse,  causes  of.  322  ;  accidental  can^x 
330  ;  bibliography,  332  ;  pathoK^-,  325 ; 
treatment,  331 

Collapse  in  intestinal  obstruction,  839 :  ir 
acute  cases,  849 

"Colloid  cancer"  of  the  peritoneum,  6.*1 

Colon,  diseases  of,  937  ;  bibliography,  Pr-i : 
carcinoma  of,  827  ;  dilatation,  S»64  ;  **  i:li-.v 
pathic  "  dilatation,  967  ;  laceratii>n.  1*73  : 
malformations,  975  ;  metallic  pipiu«-n!J- 
tion,  975;  perforation  fnmi  miti-i^ 
974  ;  sacculation,  972  ;  ulceration,  folli- 
cular, 959  ;  hsemorrhagic,  962  ;  tropli. . 
963  ;  vascular,  960 

Coma  in  diabetes  mellitus,  221,  231  ;  in 
hydruria,  239 

Congenital  syphilis  as  a  cause  of  ricketi.  Yi' 

Constipation,  696  ;  causes,  697  ;  syxLptoiL>, 
701  ;  treatment,  702 

Constipation  in  hydruria,  24S ;  in  intestii»l 
obstruction,  841,  84 S  ;  in  peritouiiis,  61  ^. 
653  ;  in  perityphlitis,  901 

Corrosive  poisons,  action  of,  on  stomach,  431 

Cramjis  in  intestinal  obstruction,  849 

Cranium  in  rickets,  113 

**  Cutaneous  dystrophy"  in  rbeomatoiii 
arthritis,  82 

Cysts  in  stricture  of  the  appendix,  889 

Dkfecttvb  hygiene  as  a  cause  of  rickets  127 
Defornuties  in  ricket.s,  tieatiuent  of,  141  :  u 

rheumatoid  arthritis,  85 
Diabetes    insipidus.     234  ;     ap*     in,    'I'-l : 

bibliograjdiy,     255  ;    classiii,  .itif»n.    'J.U  ; 

diagnosis,  240  ;  etiob>gy,   235  ;  nuiriri  •!:. 

239  ;    i»athology,    244  ;    propj(i>is,   2U  . 

sex  in,  235  ;  syniptoins,   237  ;  tnatn.r:.'^ 

245  ;  treatment,  dialnitic,   24S  ;  hvj^r;.; , 

250 
Diabetes  mellitus,  195  :  age  in.  19"^  ;  lili'.:-- 

graphy,   231  ;  cimiplivatiMns,   217  ;  ■l.r. 

tion,  216  ;  etiology,  19»3  ;  excitiL;:  .;i;wn 

199;    history,     195;     morbid    ai;a:n>. 

205;  patliogiMiesis,   200;  pr^^gn.w-s 'Jlo  ; 

sex   in,    198  ;  statistics    li*6  ;    *yn;j  t":-- 

and  course,  210  ;ternnnatii.n.  210;  tr-:- 

for  sugar  in  urine,  213;  treatment,  2U3 . 

treatment  of  sjniiptoms,  '2'M) 
Dialwtes  mellitus  an«l  gout.  11*9 
Dial»etic  gangrene,  218 
Diaceturia  in  gastric  ulcer.  Tt^'2 
Diaphragmatic   hernia,    577  ;     biMi.vnT!.T. 

578 
Diarrhea,  733;  bibliography,   74:>  ;  vji^*. 

733  ;  forms  733  ;  svnipto'ii.a,  7:C  ;  ut*: 

ment,  739 
Diarrhcpa  in  larda^eous  tliH^-a-se.  27:> 
Diarrhoea   of  children,    746  :    bibli^v-railT. 

774;    etiology,    746;     morbll    axTu! -n-v 

749  ;  prevention,    759  ;  treatment.    76t' 

varieties,  749 
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Diarrhoea  of  children,  chronic,  768  ;  biblio- 
graphy, 774  ;  diagnosis,  772  ;  etiolog}% 
768  ;  prognoHLtt,  772 ;  syiuptoius,  769 ; 
treatment,  772 

Diarrhoea  of  children,  inflammatory,  751  ; 
complications,  754 ;  diagnosis,  755  ; 
duration,  754  ;  prognosis,  756 ;  symp- 
toms, 751  ;  treatment,  762 

Diarrhoea  of  children,  acute,  749  ;  choleraic 
or  septic,  757;  chronio,  768;  "dysen- 
teric," 753;  inflammatory,  751;  "lien- 
teric,"  751  ;  simple,  uou-inflammator}% 
750 

Diet  in  constipation,  703 ;  in  dial)ete8 
mellitus,  223  ;  in  diarrhu'a  of  children, 
762,  773  ;  in  dilatation  of  the  stomach, 
510  ;  in  gout,  187  ;  in  peritonitis.  626  ; 
in  rheumatoid  arthritis,  97  ;  in  rheumatic 
fever,  21  ;  in  ricketn,  128,  134  ;  in  spnie, 
788  ;  in  gastric  ulcer,  542 

Digestion,  disonlers  of,  in  rickets,  128 

Digestion,  gastric,  286 ;  intestinal,  295  ; 
oral,  281 

Digestion,  genera]  pathology  of,  281,  386  ; 
bibliography,  804 

Digestive  system  in  diabetes  mellitus,  220 

Dilatation  of  heart  in  acute  rheumatism  of 
childhood,  47  ;  in  rheumatic  fever,  17 

Dilatation  of  stomach,  485 

Dropsy  in  acute  rheumatism  of  childhood,  47 

Drugs  in  rheumatoid  arthritis,  100 ;  in 
rickets,  138  ;  in  salivary  secretion,  285 

Duo<Ienal  pouches,  709 

Duodenum,  congenital  occlusion  of,  709 ; 
innocent  tumours  of,  713 

Duotlenum,  malignant  disease  of,  720 ;  dia- 
gnosis, 724  ;  morbid  anatomy,  720  ;  situa- 
tion of  gro^^-th,  721  ;  symptoms,  722  ; 
treatment,  725 

DysiH'psio,  385  ;  analysis  of  symptoms,  888  ; 
bibliography,  407  ;  causation,  394  ;  con- 
sequences, 400  ;  symptoms,  387  ;  treat- 
ment, 400 

Dyspepsia,  chronic,  */•/' (lostritls,  chronic,  420 

DysjHjpsia  in  childhoo<i,  407  ;  acute  pastric 
catarrh,  409  ;  acute  indigestion,  41 1  ; 
bibliograpliy,  414  ;  clinical  varieties  and 
symptoms,  410  ;  intestinal  dysi>epsia,  413  ; 
gastric  dyspejwia,  407  ;  recurrent  gastric 
catarrh,  412 ;  subacute  catarrh  of  the 
stomnch,  411 

Dyspejuiia,  nervous,  469 

Eczema  in  diabetes  217 

Etlusion  in  chronic  iKiritonitis,  647 

Electricity  in  hydruria,  248 

"Encyste<l  peritonitis,"  612 

Endocarditis  in  acute  rheumatism  of  child- 

hoo<l,  42  ;  in  rheumatic  fever,  15,  16 
'* Endothelial  sarcoma"  of  the  peritoneum, 

680 
Enteralgia,  481,  727  ;  diagnosis  from  pelvic 

neuralgia,  482 


Enteric  fever  and  diabetes  mellitus,  221  : 
diagnosis  from  acute  tuberculosis  of  the 
peritoneum,  G66 

Entero- colitis,  set  Diarrhoea  of  chiMren, 
inflammatory,  751 

Enteroliths  in  intestinal  olwtruction,  834 

Enteroptosis,  587;  anatomical  considerations 
587  ;  bibliography,  597  ;  disi)la<.'ements 
of  individual  viscera,  588  ;  general  ptosis 
of  the  alxloniinnl  viscera,  591  ;  illustrative 
cases,  592  ;  treatment,  596 

Enthetic  arthritis,  73 

Epithelioma  of  the  intestine,  827 

Exophthalmic  goitre,  319 

Exudative  ery'themata  in  acute  rheumatism 
of  childhood,  50 

Eye,  aflections  of,  in  diabetes  mellitus,  219  ; 
in  gout,  160 

"  Facies  Hippocratica,"  824 

Ftt^al  accumulation  in  intestinal  obstruction, 
835,  866 

Fscal  evacuation,  physiology  of,  693 

FflBces,  302 

Fascia  in  gonorrhoea!  rheumatism,  67 

Feeding,  set  Diet 

Fever  in  peritonitis,  619  ;  in  jwrityphlitis, 
902 

Fibro-lipoma  of  the  i)eritoneum,  673  ;  dia- 
gnosis, 675 ;  physical  signs,  674 ;  prognosis, 
675 

Fibroma  of  the  intestine,  830  ;  of  the  i>eri- 
toneum,  672  ;  of  the  stomach,  568 

Fibromyoma  of  tlie  intestine,  830  ;  of  the 
peritimeum,  676  ;  of  the  stomach,  568 

"  Fibrous  rheumatism,"  59 

Flatulence  in  dys|>epsia,  393  ;  in  gastmlgia, 
473 

Fcetal  cretinism,  124 
I    F(Ptal  rickets,  123 

Foreign  Iwxlies  as  cause  of  intestinal  obstruc- 
tion, 832,  857  ;  of  perityphlitis,  884,  898 

Gall-stone    ccdic,    diagnasis    from     jwri- 

typhlitis,  922 
Gall-stones  diagnosis  from  enteralgia,  482  ; 

from  gastric  ulcer,  510  ;  from   neuralgia, 

476 
Gangrene  of  the  appendix  in  perityphlitis, 

887  ;  of  the  intussusceptum,  824  ;  of  the 

lung  in  gastric  ulcer,  5a7 
Gangrene  of  the  stomach,  438  ;  bibliography, 

440  ;  pathology,  438  :  symptoms  44U 
Gangrenous  stomatitis  339 
Gas,  com]>osition  of,  in   carcinoma   of  the 

stomach,  556 
Gastralgia,  9ee  Stomach,  neuroses  of,  469 
Gastrecta^is,  set  Stomach,  dilatation  of,  485 
Gastric  catarrh  and  dilatation  of  the  stomach, 

496  ;  diagnosis  from  gastric  ulcer,  539 
'   Gnstiic  digestion,  286 
I  Gastric  juice,  287  ;  in  ulcer  of  the  stomach, 
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520  ;   rcLrlations  iu  cbetniod  constitutlou 

of,  '294 
Gu.9trio  iilcer,  *fv  Stomftch,  utocr  of.  517 
Uaatriti^,  atute,  41 5  .  dtrLgTumin,  418;  i;Lio!o^% 

415  ;    palbology,    418  ;    ^ymptoras^,    416  ; 

trealnicnt,  4111 
GiL'atriLU  as  cnuse  of  ulcer  of  the  stomflcli, 

Oiwtritis,  chfcmic,  420  ;  ViiMio^ftphr.  423  \ 
*iiuiinio8w,  422  ;  etiology,  4 20  ;  j«athcilogy, 
421  ;  ayiJipt-oms,  422  ;  troAtment,  4211 

Gastrilia,   mejubranous,  481  ;   Liblio^ruphy, 

GftStritia,  pblegmonnni*,  428 ;  bihllograpby, 
437  ;  circnmscribtsd  fomu  4B0  \  JitfittM 
form,  424  ;  etiology,  426 ;  ayniptoois, 
428 

»*Ga.Mtritia  polyj>o«A,'*  421 

Geugrapbienl  tflugiic,  350 

UlAnilers,  *:liagiioaiii  from  rhi'nmfttic  fever,  18 

Glo&nUiJk  844  ;  chronic,  345 

Glycocholic  acid,  298 

GlycoBuria,  jwe  Diabetes  mellitus,  195 

GoQorrbufal  rbBTiiuatiAiu,  61  ;  bibliografthy^ 
72  ;  clinical  features,  66  ;  diJigiiosij*.  »i9  ; 
etiology,  65  ;  pathology,  70 ;  proguosia, 
70  ;  treatniiMit,  71 

Gout,  155  ;  age  in,  181  ;  bibliognif^hy,  195  ; 
connect iof)  with  other  disease*,  184  ;  ilia- 
guosK  1S5  ;  etiology,  181  ;  gvncr&l  nian- 
a^inent,  187  ;  immediate  causes,  183  ; 
local  treatment,  1$<>4  ;  mnrbid  anatomy, 
103  ;  pathob>gy  and  chcmij^try,  166  ;  pre- 
dJafKMfing  canoes,  182 ;  pretiiouitory  w^\ 
167  ;  prognosis,  185  ;  recurrence  of  pnr- 
ox^yams,  156  ;  retriDcedent,  159  ;  aex  in, 
181  ;  ajTitploms  and  course  of  regular, 
155;  Hvuiptomj*  of  irregular,  159  \  tUeni- 
peutic*,  186;  treatment,  186 

Gout,  dia^osis  from  rheumatic  feverj  18 

H£MATRM£St8  in  gastric  carpinoraa,  55^ ;  In 

gastric  ulcen  530  ;  trt*ntment  of,  546 
H^mo]i>hi1ii4,  diagnosis  from  rheumatic  fever, 

18 
Heiirf,  In  diabetes  mellitus,  207  ;  in  ricketa, 

121 
Het>;itahna,  481 
Hepalic  at*wc«»i,  diugnoKUt  from  perityphlitis. 

1120 
BenMlUy    In    dialwtca    mellittti.    108 ;     In 

gastric  ulc«?r,  520  ;  in  {rout,  181  ;  in  orute 

rheujuatism  of  childlic»oii,  40  ;  in  rieketi^ 

127 
Hernia,  diapbrafm>atic,  577  ;  intcmwl.  80?» 
Hip  di!«4u»e,  diagnosis  from  perityphiilift,  Mh 
Hydrochloric  acid  in  gaatric  carcinoma,  55B 
Hydruria.  2u6 

Hj-peratiidily  in  gaRfric  tiTeer,  534 
HyjHTpyrexia   iu  rheumatic  fevur,  2^,    42; 

causation,  25  ;  lymptomis  25  ;  tt^entmeut, 

26 
Hypertnorphic  pulmonary  oiffl«o-«rthrop*thy, 


15S  ;  bibliography,  154  ;  dliMcnatia,  U4 ; 

pathology,  154  ;  Kymptomt,  l&S 
HyiH^rophy  of  heart  in  acuta 

of  childhood,  47 
HyHteria,  dia^noeis  from  ooUe«  732 

Ilbo-€«CAL  valve,  stricture  of,  B2ff 
Infantile  ncurvy,  123  ;  di^gnnaia  fbon  amlt 

rheumaiiAm,  41 
Infantile  p&Uy,  dia^ocu  tnm.   ilwamili 

arthritii,  41 
Injuries  oa  cauw  of  perityphUiia,  6M 
Innervation,   disturbanc«as   of,    io   LydniH*, 

238 
Intercostal  rbenniatl*ni,  63 
Internal  beri(ia»,  80f>  ;  diaphratfmalic^  100; 

intt/rxigmoid,    807  ;  tutu   the    fonaan  «f 

Winnlow,  6o7  ;   into   the  foan  dnodfloo- 

jcjunaliA,  806  ;  pehc«%ml,  $0$ 
Intentinal  digestion,  2^5 
Intra tmal  dyspepata,  primary,  3<K> ;  aeooii* 

nry,  aOl 
lutj^.stinal   obstmctiont  794  ;    a«f«   In,  7f  7 ; 

bibliography,  879  ;  diffirn^ilial  dia^pt^K 

845  ;  general  iliagiiovifl,  &71  ;  ^wirtX  nb- 

8ervniiim»s  7^4  ;    morbid   au.ntnmy,  707 ; 

oMrurttug  «gvfut%  7''-  '\  t4  bo«»l 

involve*!,  797 :  f»rofft. 

873  ',  relative  ft 

796  ;  MX  in,  7" 

iiiiiiit,  ^74      ^  ' 
lut^'Mtiitai  ol 

874;   hs  :) 

809  ;   by  aiiiu 

gut.  812;  by  Ml 

in   a   bent   jm>»h!iihi. 

cumulation,    8i$5  ;    1  ; 

within    the    l>owel,    .-,.,.. 

»tone^  8:J4,  857,  876;  by 

cretioiiN,  8:54  ;   1»y   tiituMiiacsfiliaB,  ttf ; 

by   ittuttiug   together    of   iuU^vUlial  ci4K 

812;    by   narrr>wlug   afWr 

814  ;     by  prejs*are  of  tu( 

disea^eoi  external   to  thf  boWvU, 

fltrnngiilation  by  ti«nda  or  thnnfh 

tuit;s.  71^7,  850  ;  by  ^tratiirnlatiim 

Kxud,  8U8 ;  bv  rtri*  lure,  8i5 :  by 

88<' ;  by  voIvuIca,  815;  dmsailc  ' 

860,  876  ;   chrtmic  f«win  f-iMfehf 

83V4.    870;    In    «tnall 

Tft'ith  obettructiim  in  1  ^ 
Ji,^     -       '      ^    '  .,,,.,,,   f, 

.>i''dtUa»ta8} 


v;inoia 

aa,  B^i ;  trail' 

r  inn,  ^7.  S44 
ii»  to  tzairlfaft, 


I 


HBml  at- 


Intebtlfial    itr angulation,    7^7  ; 

fann«,    808  ;     t*y   a   p^^ttJ^inril   fh\m  Mpp- 
meat,  798  ;  modo*  •-!  ^i^ 

diverticulum,  802 ;  \0f 

normal    otrurturedi    atiiiomiaJij    nttarfeid. 
804  ;    by  omental    Cf3f^    %^\  \ 
u.\\\^    F.rv.i     aperturrta     inclMiiAif 
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iiinttiiou  of  erpnlaiv^  p«««  li» 
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697  ;  displacement  of,  590  ;  increased  re- 
sistance  in,    699 ;    movements   of,    693 ; 
natural  stimulants  of,  698  ;  nervous  con- 
nections of,  694 
Intestines,  stt  also  Colon,  Small  intestine 
Intestines  in  dial>etes  mellitus,  209 
Intussusception,  819  ;  acute  form,  852, 875  ; 
anatomical  varieties,  819  ;    causes,  824  ; 
chronic,  868,  876,  878 ;  how  obstruction, 
strangulation,  and  irreducibility  are  pro- 
ducetl,     822  ;     irreducibility     of,     822  ; 
mesentery  in,  822  ;  mode  of  growth,  820  ; 
pathological    changes    iu,    822 ;    relative 
frequency  of  various  forms,  820 ;   retro- 
grade, double  and  triple,  821 
Intussusception  of  the  dying,  821 
Irritants,  action  of,  on  stomach,  435 

Jejunum,  and  ileum,  see  Small  intestine, 
innocent  tumours  o^  713  ;  primary  malig- 
nant disease  of,  725 

Joints  in  gonorrhoeal  rheumatism,  66 ;  in 
gout,  157,  164  ;  in  rheumatic  fever,  13 

Kidneys  in  diabetes  mellitus,  209  ;  in  gout, 
166  ;  in  lardaceous  disease,  259 


Lactic  acid  in  gastric  carcinoma,  558 
Lardaceous    disease,    255 ;     age    in,    271  ; 
bibliography,  277 ;  chemistry,  255 ;  etiology, 

265  ;  general  pathology,  255  ;  pathological 
anatomy,  259  ;  sex  in,  272  ;  subjects  of, 
271  ;   symptonis,  272  ;  tables  of  causes, 

266  ;  table  of  chief  causes  of  death,  275  ; 
treatment,  275 

Laryngismus  stridulus  in  rickets.  111 ;  treat- 
ment, 142 

Late  rickets,  124 

Lavage  in  dilatation  of  the  stomach,  511 

Lead  poisoning  and  gout,  183 

Lecithin,  297 

Leontiasis  ossea,  150 

Leukoplakia,  346 

Ligaments  in  rickets,  120 

Lipoma  of  the  intestine,  830 ;  of  the  peri- 
toneum, 673 

Lips,  cracking  of,  eczematous,  343 ;  syphi- 
litic, 342 

Liver,  displacements  of,  589 

Liver  in  rliabetes  mellitus,  204,  208  ;  in 
lardaceous  disease,  257,  261  ;  in  rickets, 
121 

Liver,  tropical  abscess  of,  in  connection  with 
ulcerative  colitis,  957 

Lumbago,  63 

Lungs  in  diabetes  mellitus  208  ;  in  rickets, 
121 

Lymphadenoma  of  the  small  intestine,  714  ; 
of  the  stomach,  568 

Lymphatic  glands  iu  lardaceous  disease,  264 ; 
in  rickets,  122 

Lympho-sarcoma  of  the  intestine,  832 
VOL.  Ill 


Malaria  and  lardaceous  disease,  270 

Malignant  disease  of  stomach,  diagnosis  from 
gastralgia,  477 

Massage  in  dilatation  of  the  stomach  514  ; 
in  rickets,  139 

Meckel's  diverticulum,  710 

Mela>na  in  duodenal  ulcer,  551  ;  in  gastric 
ulcer,  531 

Mesenteric  glands  in  tubercle  of  the  peri- 
toneum, 659 

Mesentery  in  intussusception,  822 

Metastatic  parotitis,  358 

Meteorlsm  in  intestinal  obstruction,  842, 850; 
in  peritonitis,  618 

Micro-organisms  of  peritonitis,  605  ;  of  the 
mouth,  286 

Miliaria  in  rheumatic  fever,  14 

Mollities  ossium,  Mt  Osteomalacia,  147 

Motor  diseases  of  the  stomach,  475 

Mountain-sickness,  456  ;  bibliography,  462  ; 
causation,  456  ;  symptoms,  460 

Mouth,  diseases  of,  333  ;  bibliography,  359  ; 
micro-organisms  of,  286 

Mouth  in  sprue,  780,  789 

Movable  kidney,  diagnosis  from  gastric  ulcer, 
541 

Mucin  in  saliva,  2S4 

Mucoid  nucleo-albumin,  297 

Mucous  membranes  in  rickets,  121 

Muscles  in  gonorrhoeal  rheumatism,  67  ;  in 
rickets,  120 

Muscular  rheumatism,  61  ;  bibliography, 
64  ;  treatment,  63 

Myalgia,  see  Muscular  rheumatism,  61 

Myocanlitis  in  acute  rheumatism  of  child- 
hood, 47  ;  in  rheumatic  fever,  17 

Myoma  of  the  peritoneum,  676 

Nephralgia,  483 

Nerves  iu  diabetes  mellitus,  207,  218  ;  in 
hydruria,  244 

Nervous  disorders  in  rickets,  treatment  of, 
142 

Nervous  dyspepsia,  diagnosis  from  gastiic 
ulcer,  540 

Nervous  influences  in  dyspepsia,  399 

Nervous  structures  iu  gouorrhoeul  rheumatism, 
68 

Nervous  symptoms  in  rickets,  110  ;  treat- 
ment, 142 

Nervous  system  in  gout,  160 

Neural  arthritis,  73 

Neuralgia,  abdominal,  diagnosis  from  colic, 
732 

Noma,  set  Gangrenous  stomatitis  339 

Obrsitt  in  diabetes  mellitus,  199 

Ocular  lesions  in  gonorrhoeal  rheumatism,  68 

(Esophageal  pouches,  363 

Gilso])hagismus,  378 

(Esophagitis,  366 ;  chronic,  368 ;  diphtheritic, 

366  ;    pseudo- membranous   366  ;   simple 

acute,  366 ;  traumatic,  367 

3s 


998 


SYSTEM  OF  MEDICINE 


P 
■1 


\        M 


CSsophagus,  diseases  of,  360 ;  anatomy,  360 ; 
bibliography,  381  ;  congenital  malforma- 
tions, 362  ;  dilatation  of,  365  ;  innocent 
tumours,  377  ;  methods  of  examining, 
361  ;  neuroses  of,  378  ;  perioesophageal 
abscess,  377  ;  phlegmonous  inflammation, 
367  ;  rupture,  880 ;  simple  ulceration, 
379 ;  stricture,  369 ;  stricture,  fibrous, 
369  ;  malignant,  371  ;  spasmodic,  378  ; 
varicose  veins,  380 

Omental  tumour  in  tubercle  of  the  peritoneum, 
657,  663 

Oral  digestion,  281,  304 

Oral  mucous  membrane,  symptomatic  appear- 
ances of,  342 

Osteitis  deformans,  149  ;  bibliography,  160  ; 
pathology,  149 

Osteomalacia,  147 

Pain  in  acute  intussusception,  852  ;  in  car- 
cinoma of  the  stomach,  557  ;  in  duodenal 
ulcer,  550  ;  in  intestinal  obstruction,  839, 
846  ;  in  peritonitis,  614  ;  in  perityphlitis 
900  ;  in  rheumatoid  arthritis,  90  ;  treat- 
ment of,  101  ;  in  ulcer  of  the  stomach, 
527  ;  treatment,  546 

Pancreas,  300  ;  in  diabetes  mellitus,  202, 
208 

PapillomatA  of  the  stomach,  568 

Papillomatosis  diabetica,  217 

**  Paralytic  secretions,"  307 

Parasitic  stomatitis,  3^7 

Pelvis  in  rickets,  116 

Pemphigus  vegetans,  336 

Pepsin,  287,  295 

Perforation  in  carcinoma  of  the  stomach, 
562  ;  in  duodenal  ulcer,  551  ;  of  the  ap- 
pendix in  perityphlitis,  886  ;  of  the 
stomach,  diagnosis  from  colic,  731 

Perforation  in  ulcer  of  the  stomach,  522, 
635  ;  localised  abscess  as  result,  537  ; 
treatment,  546 ;  diagnosis  from  peri- 
typhlitis, 922 

Pericardial  fibro«iis  in  acute  rheumatism  of 
childhood,  45 

Pericarditis  in  acute  rheumatism  of  child- 
hood, 44  ;  in  rheumatic  fever,  15,  25 

Perinephritic  abscess,  diagnosis  from  peri- 
typhlitis, 925 

Perioesophageal  abscess,  377 

Peri  tone  il  cysts,  686  ;  clinical  characters, 
687  ;  dermoid,  686  ;  diagnosis,  688  ;  dura- 
tion, 688  ;  hydatid,  685  ;  of  doubtful 
nature,  686  ;  "  sanguineous,"  687 

Peritoneum,  new  growths  of,  672  ;  angioma, 
684  ;  bibliography,  689  ;  carcinoma,  679 ; 
"colloid  cancer,"  681  ;  "endothelial  sar- 
coma," 680  ;  fibro-lipoma,  673  ;  fibroma, 
672 ;  fibro-myoma,  676  ;  lipoma,  673  ; 
myoma,  676  ;  sarcoma,  676 

Peritoneum,  tubercle  of,  654  ;  acute  form, 
661  ;  bibliography,  671  ;  chronic,  662  ; 
course,   signs  and  symptoms,  661  ;   dia- 


gnosis, 666  ;  fibrous,  656,  66 
555  ;  morbid  anatomy,  654  ; 
658  prognosis,  668 ;  stati 
treatment,  668  ;  ulcerous,  656 

"Peritonism,"  616 

Peritonitis,  acute  pumary,  601 ;  i 
an  ordinary  case,  613;  bibliogi 
diagnosis,  624  ;  due  to  inft 
intestine,  605  ;  due  to  infe 
without,  607  ;  due  to  rheuma 
due  to  the  gonococcus,  609  ;  et 
general  condition  of  patient,  6: 
considerations,  601  ;  raorbic 
611  ;  of  doubtful  nature,  608 
measures,  630  *,  pneumococcal 
gnosis,  623  ;  sex  in,  610  ;  sym] 
table  of  cases,  610 ;  treatment, 
culous,  603  ;  varieties,  604,  61 

Peritonitis,  acute  secondary,  631 
with  erysipelas,  631  ;  bibliogi 
epidemic,  632 ;  idioi>athic,  636 ; 
633 ;  symptoms,  634  ;  with  eruj 
632  ;  with  nephritis,  635 

Peritonitis,  chronic,  638  ;  age 
bibliography,  654  ;  chronic  con 
prolonged  ascites,  642 ;  diagi 
etiology,  638  ;  extension  fron 
structures,  643  ;  idiopathic,  6 
nant,  644  ;  morbid  anatomy,  64 
signs,  649  ;  prognosis,  652  ;  « 
symptoms,  650  ;  toxic,  641 ; 
643  ;  treatment,  652 

Peritonitis  deformans,  645 

Peritonitis,  diagnosis  from  intestii 
tion,  872  ;  from  perityphlitis 
cliildren,  623 ;  in  perityph 
masked,  623 ;  of  the  new  - 
simple,  diagnosis  from  tuberci 
tuberculous,  «ee*  Peritoneum,  1 

.     654 

Perityphlitic  abscess,  892 

Perityphlitis,  879 ;  age  in,  81 
graphy,  937  ;  classification,  899 
tious,  926  ;  constitutional  con< 
905 ;  diagnosis,  921  ;  etiol 
historical  account,  879  ;  morb 
and  i>athology,  881  ;  mort£ 
normal  anatomy,  880  ;  oper 
ference,  932 ;  relative  frequency 
899  ;  sex  in,  895  ;  symptoms, 
meut  between  attacks,  931  ; 
during  attack,  929 

Perityphlitis,  actinomycotic,  9" 
915  ;  chronic  cases,  913  ;  ma 
913  ;  mildest  type,  909  ;  mast 
911,  932  ;  ordinary,  ending  in 
906  ;  relapsing,  918,  935  ;  s|». 
912 ;  taking  origin  from  app< 
taking  origin  from  cfecum, 
abscess  in,  892  ;  the  pcritoni 
tuberculous,  916 

Perspiration  in  rheumatic  fcTi 
rickets,  110 
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Pharyngocele.<s  303 

Phosphaturia,  253  ;  treatment,  254 

Pigmentation  of  skin  in  rheumatoid  arthritis, 

87 
Pleurisy    in    tul>ercle    of   the    peritoneum, 

660 
Podagra,  see  Gout,  155 
Polypi  of  the  iutestine,  718,  831 
Polyuria,  250 

Prolapsus  aui  in  diarrhoea  of  children,  765 
Prostration  in  diarrhoea  of  children,  765 
Pruritus  in  dialxt^s  mellitus,  230 
**  Pseudo-ileus,"  628 
Psiloais,  set  Sprue,  774 
Psoas  abscess,  diagnosis  from  perityphlitis, 

926 
Pulmonary  disorders   in  rickets,   treatment 

of,  142 
Purpura  rheumatica  in  acute  rheumatism  of 

childhood,  50 
Pyrcmia  in  rheumatic  fever,  18 
Pylephlebitis  diagnosis   from   perityphlitis, 

926 
PjToses  in  dyspepsia,  393 

Race,  influence  on  rheumatic  fever,  5 
Ueual    colic,    diagnosis    from    perityphlitis, 

922 
Renal  inadequacy,   diagnosis  from  diabetes 

insipidus,  240 
Renniu,  287,  295 
Respirator}'  organs  in  gout,  161  ;  in  diabetes 

mollitns,  219 
Rheumatic  fever,  sec  Acute  rheumatism,  1 
Rheumatic  series,  the,  in  acute  rheumatism 

of  childhood,  38 
Rheumatic  torticollis,  63 
Rheumatism,  acute,  1  ;  .chronic,  66  ;  gonor- 

rhceal,  64  ;  intercostal,  63  ;  muscular,  61 
Rheumatism  in  diabetes  mellitus,  221 
Rheumatoid  arthritis,  73  ;  bacteriology,  74  ; 

bibliography,    102 ;    cautions    and    safe- 

guanls,  93  ;    Charcot's  classification,  76  ; 

clinical  history,    80 ;    detinition,    73 ;    in 

childhood,  51,   91  ;   modes  of  beginning, 

81  ;  n»orbi<l  anatomy,  79 ;  nervous  origin 

of,  83  ;  pathology,  73  ;  primary  form,  74  ; 

secondary  form,  75  ;  treatment,  96 
Rheumatoitl  arthritis  in  children,  91,   102, 

106  ;  bibliography,  107  ;  diagnasis,  105  ; 

morbid   anatomy,  105  ;   symptoms,  103  ; 

treatment,  105  ;  varieties,  102 
Rickets,  108  ;  bibliograi»hy,  143  ;  diagnwis, 

133  ;  etiology,  125  ;  general  pathology, 
132  ;  histological  changes,  119  ;  history, 
108;   morbid   anatomy,    112;   prognosis, 

134  ;  short  description,  108  ;  symptoms, 
109  ;  treatment,  curative,  136  ;  of  con- 
current disorders,  141  ;  preventive,  134 

"Rickety  ost.eomalacia, "  124 

"Saoo  spleen,"  263 

Saliva,    281 ;    action    of   drugs    on,    285 ; 


activity  of  ptyalin,  283 ;  alteration  of 
reaction,  282 ;  alterations  in  quantity, 
283  ;  alterations  of  ptyalin,  284  ;  com- 
position of,  281  ;  diminished  secretion  of, 
357  ;  hypersecretion,  357  ;  influence  of 
disease  on,  286 

Salivary  glands,  affections  of,  357  ;  biblio- 
graphy, 359  ;  inflamni.ition  of,  358 

Salts  in  bile,  299  ;  in  saliva,  285 

Sarcoma  of  the  intestine,  831  ;  of  the  small 
intestine,  725  ;  of  the  stomach,  567 

Sarcoma  of  the  peritoneum,  C76  ;  diagnosis, 
678  ;  prognosis,  679  ;  signs  and  symptoms, 
677 

Scarlatinal  rheumatism  in  children,  51 

Scurvy  rickets,  123 ;  diagnosis  from  rheu- 
matic fever,  18 

Sea-sickness,  445  ;  bibliography,  455  ;  com- 
plications, 449  ;  course  and  progress, 
448  ;  etiology,  445  ;  pathology,  450 ; 
syniptoms,  446  ;  treatment,  prophylactic, 
453  ;  remedial,  454 

Seasons,  intiuenee  on  rheumatic  fever,  7 

Secretion,  general  pathology  of,  304  ;  biblio- 
graphy, 320 

Secretions,  external,  306  ;  of  calculi,  311  ; 
of  sweat,  310  ;  of  toxic  substances,  313  ; 
of  urine,  311  ;  patholog>',  ;ilO  ;  uses  of, 
309 

Secretions,  internal,  313  ;  bibliography,  320  ; 
by  kidneys,  317  ;  by  liver,  317  ;  by  pan- 
creas, 317  ;  by  suprarenals,  316 ;  by 
th>Toid,  314  ;  pathology,  318 

Senses,  affections  of,  in  diabetes  mellitus, 
219 

Serous  membranes  in  gonorrhceal  rheumatism, 
69 

Shock  and  collapse,  320 

Shock,  causes  of,  321 ;  bibliography,  332  ; 
pathology,  823  ;  prevention,  330  ; 
symptoms,  822  ;  treatment,  330 

Shock  in  peritonitis,  616 

Sigmoid  in  dilatation  of  the  colon,  968 

Skin,  aflections  of,  in  gout,  160,  ly4 

Skin  in  diabetes  mellitus,  217  ;  in  rheumatic 
fever,  11,  13  ;  in  rickets,  120 

Sleeplessness  in  rheumatic  fever,  1 3 

Small  intestine,  diseases  of,  709 ;  biblio- 
graphy, 727  ;  congenital  occlusion  of, 
712 ;  malformations,  709  ;  multiple  di- 
verticula, 71 1  ;  primary  malignant  disease, 
719  ;  secondary  growths,  726  ;  ulceration, 
715  ;  vascular  disturbances,  714 

Spinal  cord  in  dialwtes  mellitus,  206 

S]>iual  ilisease,  diagnoMs  from  rheumatic 
fever,  18 

Spine  in  rickets  116 

Spleen,  displacements  of,  589 

Spleen  in  diabetes  mellitus,  208  ;  in  lard- 
aceous  disease,  257,  263  ;  in  rickets  122 

Sprue,  774  ;  bibliography,  794 ;  etiolog>', 
777  ;  geographical  distribution,  776  ; 
literature,  776  ;  nomenclature,  775  ;  path- 
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ology  and  pathological  anatomy,  782 ; 
symptoms,  778  ;  treatment,  786 ;  types, 
779 

Starvation,  effect  on  tissues,  782 

Stenoses  of  large  intestine,  843,  863 ;  of 
small  intestine,  712,  843,  860,  865 

Stercoral  ulcer  in  intestinal  obstruction,  836  ; 
in  perityphlitis,  882 

Stomach,  carcinoma  of,  554  ;  diagnosis  firom 
gastric  ulcer,  564  ;  cirrhosis  of;  440 

Stomach,  contents  of,  chemical  examination 
of,  288  ;  physiology  of,  293  ;  qualitative 
tests  for  the  various  free  acids,  289 ; 
quantitative  estimation  of  acids,  290 ; 
soluble  products  of,  292  ;  tests  for  gastric 
ferments,  292 

Stomach,  dilatation  of,  485  ;  acute  form, 
492  ;.  bibliography,  516  ;  causation,  487  ; 
chronic,  493  ;  diagnosis,  508 ;  morbid 
anatomy,  507  ;  nervous  symptoms,  501  ; 
physical  signs,  502  ;  prognosis,  510  ; 
symptoms,  497  ;  torsion  in,  497  ;  treat- 
ment, 510 

Stomach,  displacements  of,  588  ;  gases  of, 
293;  micro-organisms  of,  292;  motor 
disorders  of,  476  ;  secondary  growths  in, 
668  ;  tumours  of,  554,  568 

Stomach  in  diabetes  mellitus,  209  ;  in 
lardaceous  disease,  263  ;  in  tight  lacing, 
500 

Stomach,  gangrene  of,  438 

Stomach,  neuroses  of,  462 ;  bibliography, 
484  ;  causes,  468  ;  diagnosis,  476  ;  intro- 
duction, 462  ;  symptoms,  469  ;  symptoms 
other  than  gastric,  476  ;  treatment,  478 

Stomach,  ulcer  of,  517  ;  acute  and  chronic, 
521;  age  in,  518;  associated  diseases, 
519 ;  causes,  524 ;  complications  and 
sequels,  535  ;  course  and  duration,  538  ; 
diagnosis,  539  ;  etiology,  517  ;  forms  of, 
539  ;  functional  manifestations  of,  534  ; 
habits,  519;    heredity  in,  520;   history, 

517  ;  occupation,  619  ;  pathogenesis,  523  ; 
pathological  anatomy,  520 ;  perforation, 
522  ;  prognosis,  541  ;   race  and  climate, 

518  ;  sex  in,  518  ;  symptomatology,  627  ; 
traumatism,  520 ;  treatment,  642 

Stomatitis,  aphthous,  336  ;  gangrenous,  839  ; 
ulcerative,  334 

Stools  in  chronic  diarrhoea  of  children,  770  ; 
in  sprue,  785,  789 

Strangury  in  intestinal  obstruction,  849 

Stricture  of  the  appendix  in  perityphlitis, 
888  ;  of  the  intestine,  712,  825  ;  cancer- 
ous, 827  ;  cicatricial,  825 ;  condition  in 
relation  to  clinical  aspect  of  case,  828 ; 
position  and  relative  frequency  of  differ- 
ent forms,  829  ;  of  the  oesophagus,  369 

Subcutaneous  tendinous  nodules  in  acute 
rheumatism  of  childhood,  29,  46 

Subphrenic  abscess,  637,  670  ;  bibliography, 
576  ;  etiology  and  symptoms,  570  ;  treat- 
ment, 575 


Sudamina  in  rheumatic  fever,  14 
Suppuration  as  cause  of  lardaceoi; 

265 
Suprarenal  capsules  in   lardaceou 

264 
Syphilis,  as  cause  of  lardaceous  dis- 

diagnosis  from  ulcerative  colitis. 
Syphilitic  epiphyseal  disease,  diagi 

rheumatic  arthritis,  41 
Syphilitic  rickets  123 
Syphilitic  ulceration  of  intestines,  ' 
Syphonage  in  dilatation  of  the  ston 

Tabes  mesenterica,  see  Peritoneum 
of,  659 

Taurocholic  acid,  299 

Temperature  in  diabetes  mellitus, 
hydruria,  239 ;  in  rheumatic  : 
23  ;  in  acute  rheumatism  of  c 
42 

Tenesmus  in  intestinal  obstruction 
acute  intussusception,  855 

Tetany  in  dilatation  of  the  stoma 
in  rickets.  111  ;  treatment  of,  1- 

Thorax  in  rickets,  114 

Thrombosis  in  gout,  172 

ITirush,  337,  366 

Thyroidectomy,  814 

Thyroiodin,  316 

Tongue,  diseases  of,  344  ;  acute 
846  ;  actinomycosis,  357  ;  ap})e 
health,  352  ;  bibliography,  359 
trophy,  356  ;  inflimmation  < 
innocent  tumours,  357  ;  leukopb 
lupus,  349  ;  nervous  affectioi 
ulcerations,  348  ;  wandering  rasl 

Toxic  gastritis,  433 ;  bibliograpl 
pathological  anatomy,  433 ;  s; 
436 ;  treatment,  437 

Tubercle  of  the  stomach,  667 

Tuberculous  ulceration  of  the  i 
715  ;  anatomical  characters,  7 
gnosis,  718  ;  modes  of  attack,  71 
tion,  716 ;  symptoms,  716 ;  t 
718 

Tumour  in  intestinal  obstruction,  8 

Tumours  of  the  stomach,  554  ;  bib] 
569  ;  complications,  561  ;  det4 
660 ;  diagnosis,  564  ;  etiology,  ; 
tology,  663 ;  pathology,  562  ;  ; 
666  ;  surgical  treatment,  566  ;  s 
665  ;  termination,  562  ;  treatme 

Tympanites,  964  ;  causes,  965  ;  s; 
971  ;  treatment,  965 

Typhoid  fever,  diagnosis  from  per 
923 

"  Tyrotoxicon,"  735 


Ulcer  of   duodenum,  547  ;   age 
bibliography,  553 ;   diagnosis,   t 
gnosis  from  gastric  ulcer,  540  ; 
548 ;  pathological  anatomy,  549 
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54 S  ;  8>inptoniatology,  550  ;  treatment, 
653 

Ulcer  of  Btomach,  set  Stomach,  ulcer  of,  517 

Ulceratiou  of  the  appendix  in  perityphlitis, 
885  ;  of  the  can^um  in  perityphlitis,  882 

Ulcerati(m  of  colon,  959 

Ulcerative  endocarditis  in  acute  rheumatism 
of  childhooii,  44 
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would  make  an  admirable  text-book  in  our  schools  and  academies."  —  American  Medico-Surgical 
Pullet  in. 
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KLEIN  (E.).  — Micro-organisms  and  Disease.  Revised,  with  120 
ings.    1 1. 00. 

The  Bacteria  in  Asiatic  Cholera.    I1.25. 

KOCHER. — Text-Book  of  Operative  Surgery.  By  Dr.  Theodor  I 
Professor  of  Surgery  and  Director  of  the  Surgical  Clinic  in  the  Univ 
Bern.  Translated  with  the  Special  Authority  of  the  Author  from  the 
Revised  and  Enlarged  German  Edition  by  Harold  J.  Stiles,  MB.,  I 
Edin.,  Senior  Demonstrator  of  Surgery  and  formerly  Demonstrator  of  I 
in  the  University  of  Edinburgh,  etc.     With  185  Illustrations.     8vo.    t 

MAC ALISTER.  —  A  Text-Book  of  Physical  Anthropology.     In 

MACDONALD  (Greville).  —  A  Treatise  on  Diseases  of  the  No 
its  Accessory  Cavities.   Second  Edition.    8vo.    $2.50. 

MACEWEN.  —  Pyogenic  Infective  Diseases  of  the  Brain  and 
Cord,  Meningitis,  Abscess  of  Brain,  Infective  Sinus  Throo 

By  William  Macewen,  M.D.,  Glasgow.    8vo.    Buckram.    ^6.00. 

Atlas  of  Head  Sections.  53  Engraved  Copperplates  of  Frozen  Sec 
the  Head,  and  53  Key  Plates  with  Descriptive  Tests.  Folio.  B 
buckram.    I21.00. 

"  The  '  Atlas '  should  certainly  be  in  the  hands  of  every  surgeon  who  aspires  to  enter  tl 
brain  surgery,  as  a  careful  inspection  of  these  plates  will  teach  more  than  many  volumes  wri 
the  subject.  .  .  .  The  plates  themselves  have  been  executed  with  the  greatest  care,  the  ill 
being  very  fine  photogravures  from  photographic  plates,  about  two-thirds  of  the  actual  s 
head.  The  appearance  of  the  book  is  a  credit  both  to  the  author  and  to  the  publisher.**  - 
Record. 

M'BLENDRICK  (J.  G.).  —  A  Text-book  of  Phsrsiology.    In  2  yolum< 
Vol.    I.    General  Physiology.    8vo.    I4.00. 
Vol.  n.    Special  Physiology.    8vo.    ^.00. 
Life  in  Motion ;   or,  Muscle  and  Nerve.    Illustrated.    ^1.50. 

M  ACL  AG  AN  (T.) . — The  Germ  Thbory.    8vo.    ^3.00. 

MACLEAN  (W.  €.).— Diseases  of  Tropical  Climates.    ^300. 

MARSHALL. — Pain,  Pleasure,  and  .Ssthetics.    By  Henry  Rutgei 

SHALL.      8V0.      I3.OO. 

*'  The  book  must  necessarily  have  a  deep  interest  for  physicians,  and  especially  neurol 
it  is  concerned  largely  with  the  explanation  of  a  phenomenon  —  pain,  the  prevention  and 
which  form  such  a  good  portion  of  their  duty.  We  can  heartily  recommend  it  to  their  pe 
study."  —  youmal  0/  Nervous  and  Mental  Disease, 

MAUDSLET.  — The  Pathology  of  Mind  :  A  Stady  of  its  Diste 
Deformities,  and  Disorders.  Second  Edition.  By  Henry  Ma 
M.D.     8vo.    Cloth,  pp.  571.    I5.00,  neU 

MERCIER  (C).  —  The  Nervous  System  and  the  Mind.    8vo.    $4.0 

MIERS  (H.  A.)  and  CROSSKET  (R.).  — The  SoU  in  Relation  to  1 

By  Henry  A.  Miers  and  Roger  Crossksy.    ^i.io. 

MIGIJLA  (W.).  —  An  Introduction  to  Practical  Bacteriology.    Tr 

by  M.  Campbell,  and  edited  by  H.  J.  Campbell,  M.D.    Illustrated. 

"  Its  practical  character  fits  it  for  a  guide  for  students  desiring  a  knowledge  of  the  el 
principles  of  this  interesting  and  important  topic."  — •  Popular  Science  M»mtkly, 


AND   CONNECTED  SUBJECTS. 


MIVART  (St.  George).— LesBons  in  Elementary  Anatomy.  With  400 
Illustrations.     l6ino.     I1.75. 

PALMBERO  (A.). —A  Treatise  on  Public  Health  and  ito  Application  in 
Different  European  Countries  (England,  France,  Belgium,  Germany, 
Austria,  Sweden,  and  Finland).  Edited  by  Arthur  Newsholme.  8vo. 
15.00. 

"  The  book  is  rich  in  descriptioos  and  illustrations  of  sanitary  appliances,  modem  and  practical." 
—  Popular  Science  Monthly. 

VTPnL^ljy  (H.  G.).  —An  Elementary  Treatise  on  Diseases  of  the  Skin. 

With  Illustrations.     8vo.    ^400. 

RETNOLDS.  —  A  Primer  of  Hygiene.  By  Ernest  S.  Reynolds,  M.D. 
(I^nd.),  Senior  Physician  to  the  Ancoats  Hospital,  Manchester,  etc.,  etc. 
With  50  Illustrations.     i8mo.     35  cents. 

"  This  is  a  rare  bit  of  text-book  making.  The  pedagogical  features  are  eminently  creditable:  the 
literary  work,  from  the  text -book  standpoint,  is  admirable.  The  illustrations  are  simple,  but  ideal  in 
their  clearness  and  illustrative  qualities." —  yonrnal  of  Education. 

RICHARDSON.  — Works  by  B.  W.  Richardson,  M.D. 
On  Alcohol.     Paper.  30  cents. 
Dieeases  of  Modem  Life.     New  Edition.     {In  the  Press,) 

ROLLESTON  and  KANTHACK.  — Manual  of  Practical  Morbid  Anat- 
omy. Being  a  Hand-hook  for  the  Post-mortem  Room.  Cambridge  Natural 
Science  Af a nua Is  :  Biological  Series.     l2mo.     ^1.60. 

"  To  those  interested  in  post-mortem  work,  this  book  can  be  heartily  recommended  as  a  most 
valuable,  complete,  and  efBcient  guide."  -  American  Medico-Surgical  bulletin. 

STEVEN  (J.  L.).  —  Practical  Pathology.    ^1.75. 

8TRAHAN.  —  Suicide  and  Insanity.  A  Physiological  and  Sociological  Study. 
By  S.  A.  K.  Strahan,  M.D..  Author  of  "  Marriage  and  Disease,"  "Instinctive 
Criminality,"  etc.     i2mo,  cloth.     ^1.75. 

"  The  subject  treated  of  in  Dr  Strahan's  excellent  little  work  has  always  possessed,  and,  in  the 
nature  of  things,  must  in  future  possess  keen  interest,  not  only  for  physicians  and  jurists,  moralists 
and  sociologists,  but  for  all  thinking  persons.  That  such  a  fundamental  instinct  as  the  desire  to  live 
should  ever  so  far  yield,  either  to  reason  or  imperative  craving,  as  to  culminate  in  self-destruction,  is 
a  phenomenon  so  opposed  to  the  principles  of  animal  existence  as  to  aflfect  even  the  most  unimagina- 
tive very  much  as  would  the  sudden  reversal  of  the  law  of  gravitation."  — A/^</iVa/  Record. 

"  The  book  is  a  most  interesting  contribution  to  the  literature  of  a  subject  that  is  of  increasing 
interest  to  the  alienist  and  psychologist."  —  A''.  }'.  Medical  Journal. 

"  The  author  has  presented  a  very  interesting  and  unbiased  study  of  a  topic  that  is  engaging  more 
and  more  attention,  for  it  is  not  one  of  the  least  of  the  charges  against  modern  society  that  its  organi- 
zation is  such  that  men  and  women  are  unwilling  to  continue  as  associates  thereof."  —  Popular 
Science  Monthly. 

THORNE.  —Diphtheria.  Its  Natural  History  and  Prevention.  By  R.  Thorne. 
$2.00. 
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VON  KAHLDEN.  — Methods  ol  Pathological  Histo 

Kahlden,  Assistant  Professor  of  Pathology  in  the   Uni 

Translated  and  Edited  by  H.  Morley  Fletcher,  M.D.,  < 

St.  Bartholomew's  Hospital,  and  Assistant  Demonstrator 

Medical  School.    With  introduction  by  G.  Sims  Woodhea 

the  Laboratories  of  the  Royal  Colleges  of  Physicians  and  S 

'*  1  his  manual  of  methods  recommends  itself  to  every  student  of  histol 
form  of  footnotes  are  presented  additions  and  modifications  of  great  practica 
book  up  to  date.  There  are  chapters  on  the  microscope  and  apparatus  requis 
examination  of  fresh  tissues,  methods  of  hardening,  decalcification  of  tissues 
infection  of  tissues,  preparing  and  mounting  sections,  staining  processes, 
animal  parasites,  and  microscopical  examinations  for  medico-legal  purposes.' 

•WHITE (W.  Hale,  M.D).  —A  Text-book  of  General  Tt 

"  In  no  other  text-book  of  Therapeutics  can  the  same  interesting,  varied 
be  found  so  usefully,  successfully,  and  agreeably  presented."  —  N.  E.  Medit 

WILLIAMS.  —  Aero-Therapeutics.  The  Treatment  of 
Climate.  Being  the  Lumleian  Lectures  for  1893  delivei 
College  of  Physicians.  With  an  address  on  the  high  a 
By  Charles  Theodore  Williams,  M.D.,  Senior  Physi< 
for  Consumption  and  Diseases  of  the  Chest,  Brompton,  a 
the  Royal  Meteorological  Society.     8vo,  cloth.    ^2.00. 

"It  is  not  an  exhaustive  work,  it  is  true,  but  it  is  sufficiently  full  for 
accurate,  practical,  and  charmingly  written.     For  those  who  wish  a  small  wc 
ment  of  pulmonary  diseases,  written  by  a  recognized  authority  on  the  subjec 
cally  and  usefully  most  reliable  information  on  a  very  important  subject,  we  1 
Dr.  Williams's  work."  — AT.  Y.  Medical  Journal. 

WUiLOIJGHBT  (E.  F.).  —Handbook  of  Public  Health 

i6mo.     $1.50. 

"  An  admirably  concise  and  lucid  treatment  of  preventive  medicine,  alike 
readers,  teachers,  students,  physicians,  and  sanitary  inspectors."—  The  San. 

ZIEGLER.  —  A  Text-book  of  Pathological  Anatomy  a 

With  Illustrations.     8vo. 
Part     I.  Special  Pathological  Anatomy.     Sections  I 
Part    II.   Special  Pathological  Anatomy.     Sections  1 
Part  m.   General  Pathological  Anatomy.     In  prepa 

ZIEHEN   (Theodore).  —  Introduction    to    PhyaiologJ 

Translated  by  C.  C.  Van  Liew  and  Dr.  Otto  Beyer.     V 

$1.50- 

"  The  book  can  be  highly  recommended  to  all  who  wish  a  short  and  clea 
—  Educational  Review, 

'•  The  general  reading  of  this  book  would,  we  think,  do  more  for  the  sch 
investment  of  the  same  amount  of  time  and  money  in  anything  else."  —  Joux 
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